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FOREWORD

The state of health influences
socio-economic fachors and is
also influenced by them, notably
at the level of revenue, standarc
of living and, especially
nutrition,

Gunnar yrdal (1)

Health is an essential factor in development, being both an
instrument for development and its consequence. There are complex
relationships between health and other socio-economic factors,
including such well-known examples as interactions with education,
nutrition and paopulation growth, Given these interrelations, health
must not be isolated from the entire development process in order to
simplify analysis of problems or to rfacilitate planning at the
national, regional or local level, Hoeolth planners must assume the
responsability of carefully identirying the objectives of health
programs on the hasis of o chojce of alternatives which takes into
account not only the cost/benciit cstimates of health services but
also 2 qualitative cvaluaticn =¥ their efficiency. In =z doveloping
nation cuch as Mauritania, 3 ¢ood health program can only exist in
conjunction with increoased agricultural production, improved educa-
tion and, in @ general wanner, the alleviation of the poverty of the

masses,

Public health programs must contribute to the development
process by improving the quality and guantity of the labor force.
Lcononic develcpment is alse aided when more arable land can be
worked hy man, due to centrol of malaria, schistosomiasis or
dracunculiasis {(to cite the most widespread tropical diseases in
Mauritania). A successfiol healih program will have the advantage
of improving the populations' attiltudee, allowing then to realize
that change is possible; this encourages innovative thinking, a
faculty which cmn not be exercized by weakened or ill persons.
The positive efiects of these health programs on development will,
in general, far outweign théir so-called necyative offects on
population growih.

Hizalth investments way also be considered as investments in
the quality of life of the population. It may be asked what contri-
buticen is brought to economic develepment by changing the quality of
life? The answer includes at least three aspects: the first being
the loss, through the death of a child, of the investment to raise
him (productive labor potential), the second being the pusitive
contribution of hecalth programs to cconomic development and producti-
vity, and the thizd being the seal value of future work which can be
prescrved duc to imnroved hcalth, (2)

(1) Gunnar #yrdal, "Asian Drama' : An Inquiry into the Poverty of
hNetions™ (Mew York: Panthéon, 1968) p. 1618,

(2) Selme J. Mushkin, "Health as an Investment” Journal of Political
teconany, 10 supp. (1962): 129 p. 157
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(3) Vincent D. Taylor, "How Fuch is Good Health tor:h??  (Santa
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pecially



-3

The prescentation of the Health/Nutrition options is divided
into two parts: Part One will analyse the problems inherent in the
Mauritanian hcalth system on the basis of the results of the Third
Hecalth Plan (1976-1980), the objectives of the Fourth Health Plan
(1981-1965), and the bottlenecks which have so far prevented cffi-
cicnt implementotion of o national health plan tn the basis of
these analyses, five alternative options will bo presented to the
Mouritaninn government; thcse optione vary from a projcction of the
Fourth Health Plan objectives (1281-19085) up until the year 2000
(Option C), to the operation of a Health/Nutrition systoem within
the framcwork of wultiscctorial development (Option A), with. two
intermodiate options (31 and H.).

In addition to thusce basic options, this report presents the
possibilitice of progressive application of cach oleon over Tive-
year periods (Combined pticn). The first part of this report also
prescenta o discussion of khe Finonecial, technical and political
feasibility of cach option; it is concludcd by 2 summary of the main
aspects of each option,

art Two of this report presente data on both the quantitative
and qualitative aspects ol food reoquircnents, the need te balance fooc
rations and diversify subsistence production, @s well as the neccessit
for an integrated approcch to sclving Pfood/nutritional and hasic heal
care problems. Part Two will be conclt 2d by alternatives for the
inprovenent of food and metrition actions within the Tramecwork of
existing steucturva, A set  of annex tables will give detailed
information concerning the veolume of Tond requirements by region
for the years 19€0, 1905, 1280, 1995 and 2000, according to projectior
of regionnl populaticns, lwv'dwu into urban and rural (both sedentaty
and nomadic) oroups.

Calculations of the minimal balanced rations are bascd on
agricultural preocduction and prodominant dictary habits of each region
concerncd, drawn from {the results of the censumption survey conducted
by RAMS in 1980, (4)

It should be understood that the subject of food requirements
which is discussed in Paxrt Two does not prescnt eptions or choices.
Given the cereal production forcecast for Mauritania over the next
two deeades, there ic no other option but to attempt to satisfy basic
nutritional nceds., However, since health and nutrition programs arc
to be fully integrated in the services concerned, food rocquirements
must bo o part of the different options presented in Part One of
this roport,

In oricnting food production, it is recessary to determine not
only the food products availanle (the work of the agronomist and the
econonis®) but also teo analyze current food consumption leovels and
the nutritional state of the population (the work of the nutritiona-

(4) RAMS Food ond Nutritional Situation in Mauritania, 1961,
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list); therein lies the importance of this study, Given the size

of the production deficit in Mauritania over recent years and the -
urgency of the preblem due to rapid population growth (2.5% year),
foad requircment problems must be stressed and priority given to
solving thosce deficits most scriously affecting the population.

It is with this chjective that the recommendations were formulated.

finally, it should be vmphasized that goad health do intimately
linked to good nutrition,as well as to the availability of sufficient
water., Proventive and curative health care programs nust take thes
interrelations into account and create acceptable hygicnic habits
through ~mppropriate hualth cducation,

In Hauritonia, basic health care services represent the only
hope of attaining reasonable coverage in rural zonus,. However, these
services must be based on an understanding of social volucs and beliefs
as well as the social arganizations of the differcnt ethnic groups and
their interrelationa. This knowledge, which may be increased by
anthropologists and sociologists, is an indiepensible prersquisite
for the definition of health and health cducation programs for the
choice of such programs and far the cfficiency of a valid nation-
wide health/nutrition system,

The options prescnted in this report cover the range of possibles.
alternatives. The choice of a givenoption will depend essentinlly o0
government policy concarning the improvement of thao Maurltanian
quality of life. This choice will necessarily cause modifications, .
which way be appreciable, in other sectors of social and economic
development, given the interdependance between health and other
scctors. At least three variables affoct health and arec affected
by it: nutrition, ecducation and fertility., The major health optiono
for hcalth coverage (A and By) will contribute most yeeatly to
improve certain socio-economic nrcblems associated with these
varichles.
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PART ONE: HEALTH SYSTCM IN MAURITANIA : ANALYSIS OF PROBLEMS
AMND ALTERNATIVE SOLUTIONS

A. DBJECTIVES AND RESULTS OF THE THIRD HEALTH PLAN (1976~1980)

Beeause of an absence of specific objectives, thc Third Plan
did not provide a valid guideto health orientatian and policy;
this Third Plan rathcr was an extension of the activitics and infra-
structure which had not been undertaken during thu Second Plan.
Thereforc, the Third Plan was not bascd on quantifiable objecctives,
did not recommend long-turm stratcgies to resolve health problems,
and did not cstablish stages or targets to be attained during the
given period, In fact, it is difficult to speak of it as o
"health plarn™ -~ and, in this sensc, cvaluation of its results is
impossible; it presents no basic policy which would pcrmit comparisaon
of projections and rcsults,

During this period (1976-1980), 1,338 million Uuguiyas were
allocated for health pregroms; howsver, only 709 millien (or $3%)
were expendeds  Current costs for construction, cquipment and
training of personnel have so greatly increased duc to inflation that
the allocations vnvisaaed, but not execcuted, have become more and
more expensive, ond may soon be in competition (often unfavorahly so)
with other projects on which present circumstances may confer higher
priorities. This situation rcflects the rather hcavy bureaucratic
structure and the inndequate management capacity of the Ministry of
Health, as well as thc low priority given to health programs in the
general Third Plan.

The table below provides the Third Plan's allecatinns and
expenditures for the health/nutrition scector:

Table 1., Allocations and Cxpenditurcs of Third Health Plan
(1976-1980)

Title of Projeccts : “Allocatdons Expenditures
(in millions UM) % (in millions UM} %

Extension of Nouakchott

Hospitnl 464 34 553 78
Nouakchott Hygiene Center 35 3 35 5
Kaédi National Hospital 296 22 20 3
Regional Henlth Centers 179 13 100 14
Training of Personnel . 265 20 0 -
23 Mobile..Jeams- . 50 4 0 -
Integrated Nutrition

Protection 50 4 0 -

p—— - e c—

Total 1,339 100 708 100
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This table shows that out of the allocaticens J37% were for construction
in the city of Nouekchott; however, out of total expenditures, 83%
were for this construction. Tn other words, capital projects for
Nouakchott were completed at a rate of 117% as compured to the rate

of only 25% for proposed regioral construction. Projects to train
personnel, create and equip mobile teams and to undertake the inte-
grated nutrition program wore so slov that it was nocessary to post-
ponc thoem until the Fourth Plan (1981-1985),

A study of thoese achicvements alsc raises serious doubts as to
the planning and implementotion capacities ot the services of the
Ministry of Health during thc period 1976--1900,

A certain number of other projects, not proposed in the Plan,
were cempleted during the 1976-1980 period., I% should be noted that
the total cost of thesc projects is cquivalent to 25% of the Third
Plan carmarkings (176 million out cof 708 wmillion for the Third Plan).
The 1list of lhesc projects follows:

Million UM

12.5 Polycliric - 5%th Arrondisscment, Nouakchott, finished
at the end of 1979, operational in March 19€0,
13.5 The Mother-Child Conter of the First Arrondissemert,

Nouakchott, finished in July 1980 and operational in
November 1980,

135.0 The Sabah Anti-Tubcrculosis Hospital (in Nouakchott)
(90 heds) is finished and now awaits medical and
technicnl cquipment to begin operations,

3.8 Dispunsary oi 1st Arrondissement, Nouakchott, finished
at the beginning of 1980 and operational at the end of
1980,

10.0 Renovation of the Atar Hospital, terminated in

Septemberx 1980,

.

175.6

These projects were almost exclusively limited to Nouakchott (94%),
demonstrating the cnormous influence of pressure groups in the
country's capital and the basic problem of administrative centrali-
zation, Under these conditions, how is it possible to invest
sufficicntly in the rural zones wherc 80% of the Mauritanian popu-
lation lives?
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B, DESCRIPTION AND ANALYSIS OF PROPOSED FOURTH HEALTH PLAN (1981-1985)

I, Introducticn

For the first time, the draft Fourth Health Plan contains the
essential elements of a health plan: general objectives and well-
defined specifics, as well as a detailed buget. In 1980, the
Ministry of labor, Health and Social Affairs published the first
edition of the Plan in French, (5) In January 1981, the second
edition was published in Arabic., (6) Thesc two versions differ
slightly as to budget and total cost estimotes (operating expenses,
investment costs, spocial progrnms).

In gencral, the approach of the Fouveth Plan is fairly good in
Poth administrative and conceptual aspects., It is more technical
than thc preceding Flan., Logistic difficulties have been identified.
However, cerxtain mcthodological aspects are not sufficicntly
specified; it is not casy to understard. Tor cxample, how the
Ministry of Health will approach basic health care or personnel
training programs.

A deteiled study of the budget (sce B.IV, below) leads one to
supposc that the Fourth Plan will attempt, over the five-year period,
to fill in all the gaps lcft by preceding Plans., (7)

The population projections for the 12 regions and Nouakchott
(1,521,334 inhabitants in 1980) are given in this document ac the
result ov a2 yearly growth rate of 2,.4%, based on the results of the
general population census of 1977 (1,336,830 inhabitants).

In reality, tha calcuvlatiecn pruscnted is 66,526 persons higher than
the growth znte indicated in the report. In addition, in the

——

(3) Miniet®re du Travail, dc la Sant€ ct des Affaires Sociales:
“"Plan do 1la Santé (1981-1985)%, September 1980, mim. 54 pp,
Annecx 1: Yquipe Médico-Technique. 32 pp and Annex 2: Dotations
et li¢dicaments, 12 pp.

(6) Ministlre du Travail, de la Sant$ et des Affaires Sociales:
“Flan pour lc Développementdes Services de Santé (1961-1985)".
HMouakchntt, Jansary 1981, mim. 72 pp.

(7) 1980 Budget Distribution: 875 million UM, of which 39,4%
corresponds to capital costs,
1981 Budget Distribution: 1,025 million UM, of which 43.4%
cocreoponds to capital costs.
All prices cxprezssed in constant 1980 prices; the real increase
is 17.1% in 1981,
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regional projections given by the Ministry of Health, the cstimates

are too high for the regions of Hodh Oriental, Hodh Occidental and -
Brakna. (B8) It should bz cmphasized that the quality of a plan's
programming will depend greetly on the quality of data on which it

is based, of which demographic data arc one of the principal .
elements,

Although 1980 demographic data arc included in this report,
they are not utilized for programming: no other projection is
presented. Similar rcemarks may be made concerning vital statistics
(mortality, morbidity, migration) and thc rate of urbanization or
sedentarization of nomads. As $o distribution of the population
by age groups, o primordicl clement to determine henlth actizns for
the torget groups (fertilc women, warried women, children less than
1 year old, children from 1 4o 5, ctc,), onc wonders how it was
calculated; it appears greatly diffezent from the distributions
determincd by the census threce years earlicr. (9)

fn summary, the fourth Plan as a whole presents a good general
conception of hcalth problems in Mauritania. However, there ace
shortcominge in programming duc to (@) inadequate use of cdemographic
data, () lack of loncg-term objeciives to provide a more meaningful
and rcalistic view of the figures cited, (c) 2ack of evaluation of
possible future impacis of recurring costs resulting from proposed
projects, -nd finnlly (d) the absrace of detniled descriptions of
measures requirea to troanslate strategies into working programs,
such 2s the basic hualth care program fer 571 villages or the strate-
gics for preventive medicine, which constitutes the keysteone of
thesc actions. In general, the objectives presented by the Plan
constitute o gigantic task, to be cccomplished over a short period
of time and which must take into account ~l) manner of canstraints,
especially of a socic-cultural order. This document makcs no mention
of bottlenecics; the dotails of programming, operations ur evaluations
arc not included. Aspects of manzgement or the collection and analysis
of data are not discussed. CLven more sesrious is the fact that this
Plan does not mention the cost of training the professional, para-
professional or basic hcalth care personnel required, nor of the
massive community participation campaign which must be implemented
for thc basic hcocalth care program.

(8) Projection of the 1,336,030 «t an annual rate of 2.4% (from
January 1, 1977 to July 31, 1980) results in 1,454,808 persons
instcad of 1,521,334 (4,6 excess). Hodh Oriental would have
170,297 persons instenc of 219,627 (29% excess): Hedh Occidental
would have 134,552 persons instead of 143,826 (6.69% cxcess) and
Brakna 164,464 persons instead of 172,200 (4.7% zxcess) ., .

(9) Census results: D-14 = 44,08%; 15-64 = 52,2%;: 64+ = 3,8%. Fourth
Plan projections: 1-14 = 45,2%; 15-64 = 51.7%; 64+ = 3,1%. Changes
of this order are unlikely over a 3% year period. Prccise calcu-
lations would be possible only if there were correcct rogistration
of births, death 2na international migrations,
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II, Objectives of the Fourth Plan

The general objcctives of the Fourth Health Plan, in the
document cited (3), are:

1, Health for 2ll in thc year 2000, and

2. Improvement of socinl well-being.

These objuctives arce based on the Alma Ata Declaration (10)
which thc Hauritanian government has adopted: "To obtain, around
the year 2000, for all inhabitants, a level of health which will
permit a productive lifc from both social and cconomic standpoints,
Basic hualth care services will be the key to attaining this
objective."  Thus, the plan makes the following recommendations:

priority to preventive medicine

oriencation of health actions towards rural zones
generalization of basic health carce services

improvement of the management and health statistics in all

hcalth scrvices of the country.

Three other objectives nre considered in the Plan and include specifi
stratecgies., These are described below (the number corresponds to the
objective and the letters to the strategics):

. Jo_extend from the present until the vear 1985 health
coverage to 60% of the population

a. construction of rural hcalth stations in 143 villages of
between 600 and 2,000 inhabitants which do not at present
possess any health services

b. promotion of hcalth care in 428 villages of betwcen
300 and 600 inhabitants which posscss no health services

2. To give priocrity to Preventive Medicine

a. to vaccinate over the next 5 years 85% of the nation's
children against tuberculosis, dyptheria, tetanus,
polyomelitis, rubella and whooping cough

b, to develop and implement:

i, a program for intcgrated health education
ii. a program for sanitation and hygicne, as well as
hualth luegislation appropriate to Mauritanian ‘
conditions
iii. a program to control, at a national leuvel, urinary
schistosomiasis, malaria and dracunculiasis.

(10) Alma Ata Declaration: International‘Coﬁfefence on Eaéic Health
Care, WhO, UNICEF, Alma Ata, URSS, September 19783,




c. to control pulmanary tuberculosis in the country

d., to give priority to mothers, children, rural and slum
inhabitants

g. to promote nutritional activitics and participate in
national planning for food sclf-sufficicncy.

3, To optimize the efficiency of existing health structures

a., to adopt A modernization and re-cquipment plan for the
health scrvices which will include renewal of medical
equipment cvoery five (5) years, as well as renewal of
vechicles cvery three (3) years due to climote and road
conditions.

b, to quantitotively and qualitntively improve the supply
and cdistribution of medications

c. to plan the training of personnel so as to gliminate the
deficicncics of (from the prescnt to 1985) para-medical
and tcchnicnl personnel and (from the prescent to 1990)
physicians

d. to cxtend and modcrnize the health infrastructure

¢. to create a scrvice vor repeir and maintenance of medical
cquipment.

I1I. Analysis of the Objecctives of the Fourth Plan

-1, General Obijectives

The general objuctives of the Health Plan (that the nation's
population, without eveception, have access to basic health care
services around the year 2000) arc quite acceptable and appear
plausible. The concept of law-cost basic health care, both integrated
and acceptable to the majority of the nation's populction, appears
logical, Indecd, there is no controversy about the need for social
justice, humanism, fratcrnicy of mankind; the provision of minimal
health care for the cntire nopulation is an casily accepted concept
in the context of the right to heman dignity, to basic nceds, etc.

Howcver, closcr analysis of the enormous task to be undertaken,
in the coase of Mauritania alone, shows the cnormous cost required for
such o program to provide basic health care to @ population (in the
year 2000) of almost 1,700,000 persons (rural population plus 20%
of urban population): the cost of training sufficient henlth
personncl, of distributing medicatione, of vaccination programs, of
sanitntion and health cducation.

Due to inflation and the high cost of ecnergy, developing
nations are cxperiencing great difficulties in mecting demands for
employment, educ~tion, payment of public debt, to mention only the
Oy e avmrmars and deficits., How can those nations find -
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the means and the time to improve a sector which cconomists may
consider one of the less productive?

Providing basic hcnlth care to the lenst-favored wmembers of
a socicty is a viable objcctive only when the socicty's leaders
consider health a priority development objective, Unfortunately,
in some developing nations, objectives of a political, military or
purely cconemic nature take precedence over human concerns, such
as aiding tho population to improve hcalth as o means to developing
full potentinl,

Thus, the success of ~any health improvement program in
Mauritania will depend on the government's will to give prinrity
to improvement of the population's quality of life., The entire
community ~nd thi private scctor must also participate if the plan is
to be feasible,

The speecific objectives presented in the Fourth Plan are
designed to rationalize the use of health resources; -they can be

classificd into two catcgeories:

A, Efficiency Objcctivis (coverage/cost)

i. increasing coverage by cstablishing basic health care
services in 571 villages having no health scrvices,

ii, optimizing health services by extending and improving
nealth care: creation of new health units and renova-
tion of thosc in poor condition; renewal of equipment
in nll health services; provision of sufficient well-
maintnined vehicles; purchase and distribution of
medication in sufficicnt quantity and of sufticient
quality; training of professional and para-professional
personncl requircd to meet the objectives of the plang
creation of certain professional, salarial, social and
administrotive benefits designed to kceep health personnel
in thec country and in the public sectors,

b, Effectivencss Objectives (Preventive Moedicine and Public
Hcalth and their impact on morbidity, mortality and
fertility)

i. priority aottention to vulnerable groups: pregnant or
nursing women, children under 5 yeors of age, rural
populations far from distribution centers and water
supplies, inhabitants of uruan slums, cte,

ii. campaign for hcnalth and nutritional education using
nll mecans of communication, health agents, Stote offi-
cinls and haoth officinl and unofficial leaders of the
community.

iii, campaigns to contral the most frequent tropical diseases
in Mauritenia (malaria, urinary schistosomiasis,
dracunculiasis) as well as tuberculosis and leprosy.
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iv, campaigns to control the environment: sanitation,
hygicne, supply and improvement of water, legislation
and organization of a health inspsction piogram.

ve. enlarged vaccination program (PEV), oriented towards
vaccination of children against 6 contagious discases:
dyptheria/whouping cough 7/ tetanus (Triple DPT),
measles, poliomyclitis nnd tuberculosis., The plan
proposcs to vaccinnte, by the year 1985, 85% of the
nation's children,

The specific objectives list the programs to be devcloped, These
programs must be conccived in o coordinated manner so that poly-
valent personncl can operate them, Each program must alsa have
its specific quealitative and quantitative objcctives,

The specific objectives presented in the Plan correspond to
the country's needs; in general, they could apply tu any tropical
nation., Ihis pa2rt of the Plan, however, should be considered as the
basis for all the stratcgies and actions proposcd as o consequence of
applying the Plan, It has already heen pointed out that there are
certain weok aspects of the Plan, specifically the fact that the
basic ovbjcctives have not been uscd as a basis for planning strategy.

Other problems arising from the same cause will be covered in
the following analysis of the budget,.

IV, Budget

In contrast to the Third Plan, the draft Fourth Plan of the
health scctor includes large sums devoted to the extension of medical
coverage (infrastructure, personncl, medications), to the improvement
0f control and diagnosis of discases (equipment, logistic means), to
community medicine (vaccinations, campaigne against tropical and
contagious discases). This reflects the Ministry of Health's concern
to resolve the nation's nost urgent health problems, In the first
edition of the Plan (September 1980), the projects entitled
"Urinary Schistosominsis" and "Sustaining the National Service to
Combat Tuburculosis™ are not mentionced. On the other hand, in the
sccond cdition (January 1981), personncl costs are given only
indirectiy (in the section centitled "Distribution of Health Budget
1978/1979/1580") where personncl salarics for these three years
were cited ns cxamples, In the September 1980 edition, the personnel
budget wae based on 1980 salaries (213 million UM); budget projectiaons
arc bascd on 2 calculation of 5% annual growth to cover cxpsnses of
salaries of personnel in training during the Plan poeriod 1981-19835.
The budget's annual growth of 5% appears too low to cover the
incrensed personnel proposed by the Plans thus, the heolth personnel
budget has becen increased by 10% in the feasibility enalysis,

Taking this increcase into account as well as allocations for special
programs, the cstimates made by the Ministry of Health in the second




edition of

the Pian zcmain the

15

tablco,

Tablcu

Item .

-

o
Pronoged Budget Ectinag

Qurrent Lostn

T
2.
3,

Feorseoniel

Opcrating Costs
Pharmncoutical 5.
Products ’

Suli—~toinl 569 G5
Investnons tos
1. Lorsiruction 54 142

2a
3.

4

)

33

~ o

67
307

[N

Aocnovatioon
Souitoaen

Vivicloes (2)

)

2

G e

ot m——— - c—

o ] IS U e~ - o
D=t 11

.
- | s
34 ac
23 1

dalorin

”“'LA‘VI,.

N 1
Ao

Sub-o Ll E

PR s sttt e e s b —

Budoct of Fourtn Fealih

—_—— 2 it "o Caae

3~

o

ta

ti

ame

109

92
‘s
0 )‘.'

2

‘s
-

HES

o et o vve— e s

RN . - .
Total 1,109 1.4 20

Constm

(2) Cost of vohislos. spare n
Tor o0, 002 o 19,3,
2 othroo-yenn renlacoe, i

note the

intcrecstiro br

-

. 8 ]
istry of Health L coapaving the allocHds
ma in vach of the two cditions of -he

ango oand

(R NI

S Y e
Lduﬂw.

of o

105¢C

given in the following

a4

13
20

- {2 e
034~ O

767

7

4

1,405

648
1,200

—-—

3,373

0

[O9]

10 29 “3
o opet 235

Al
g
.40

PR
[

D-/‘
3.5

3N

i

4.0

10.0

100.0

maantenance

yrioritics
ons Lo

Ploan:

J 5,052
o are included

wivnin the

cer whaich the budget will Tollow

those different



14~

Table 3, Comparison of Budgetary Allocatiens between the Two
Versions of Health Plan (September 1980 and Januaxry 1981)
(in millions UM)

Budget Item Plan 1V Plan IV Perecentage
Version 1 Versicen 2 of
(Sept. 1980) (Jan. 1981) Change

Currcnt Costs

1. Pirsonnel 1,461 1,445 ( t.
2, Operating Costs 1,582 648 (-'59. GA)
3. Pharmaccutical .
Products 2,177 1,280 (- 41,0%)
Sub-total 5,220 3,373 - 35,4%)
Investmnent Costs
1. Construction 1,185 482 (- 50,3%)
2., lenovation 203 335 (+ 65.,0%)
3., Equipnent 551 1,042 (+ 89, 1A)
4, Vehicles 131 128 (= 2.3%)
Sub-total 2,070 1,987 (- 4,0%)
Special Projects
1. Vaccination Program
(PEV) 56 56 ( 0 )
2. ?Cantog0m11=1S/ 63 93 (+ 47.6%)
Malaria campaign
3, Ansx»tub crculonsis _ 295 new
campaign
4, Pronduc. Units/ .
opecianl Lgquipment _ii 208 (+37%Liél
Sub-total 163 592 (+263.,2%)
Total 7,453 5,052 - 20.1%

The sccond version is more realistic and better ndapted tc the
precarious cconomic situation of the country, This comparison
shows the following changes:

(1) A deerease of more than one-third of recurring costs:
expenses Tor operation and purchase of pharmaceutical
products are greatly decrcased. On the other hand
(taking into account the 5% incrcasc added to personnel
salaries in the second version), the difference between
the two personnel allocations is negligible,
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(2) Investment costs are only slightly modificd for the general
total, but equipment allocatians have buen ipcrcased by
89.1% and recnovation costs by 65%. On the other hand,
construction costs arc greatly decreascd (59.37). The
vehicls budget decreascs by enly 2,34%.

(3) Sums devotod to specinl projects are multiplicd by 2.63
in the sccond version, in order to take into account
Specific donotions.,

(4) The secand version represents o 20% decrense of the budget
88 Comparcd to the first version,

When analyzing this Budget s compared to the objectives cited
in the Fourth Plan, it is notod thet very limived funds are allocated
toe the mest surious and widuvspread health problems of the nation,
Most of thi proventive modicsino Allocations arc te be found in the
Special Projects scetion, which roprosents only 10% of the total
buduct,  The major portion af tho health budget s recerved fFor
curntive wmodicine, urban centers, rcontrol administration, infra-
structure fur clinicrl units, wpertting costs snd logistic mecans,

It is not difficuelt +ta cotimate that 20% of the budqget is devoted
to 40% of tho pepulntisn, ~n obvious contradiction 4o Lbhe objcctives
of the hoalth plon deseribed,

MAL_ Aill) INTERNAL FACTORS AFFECTING THE MAURITAMIAN HEALTH

C. LXTER
2YaTEE

I. Intrcduction

The quadity of o ntional health system is detcrmined by two
fundamentnl nspects: its cfficicncy (minimum cost per unit of service
provided) and its vffoctivencss (maximal decrease of incidence of
death and discasc), Thesc @sprets are influcnced by factors both
external aond intornal to the hialth system concerned {(Figure 1),

Externnl factors have camplix intcractions: state of health
and nutrition/populaiion growth/sociov~cconamic charncteristics/
enviranment.  Intcrnal factors concern thu specific capacitics of
the healsh systom: mantgement copacity, planning capaeity, training
of persannel, capacity tu offeor strvices, administer, supervise and
evaluatae,

In n developing nation like Moauritanin, the study of these
factors ic vory important, 2s riusources ~re limited as compared to
the needs; cortain of thesc factors may become seriosus constraints
to the cpe

cration of A health system,

In eddition, it is necessary to have n better understanding of
the relaticnship between external and internal factors of o hicalth
system. Decisions concerning human health may also have implications
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Figure 1, Constraints Affecting National Health Systen
in Mauritania,
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for other scectors, which may be sccial, economic, cnvironmental,
nutritional or concern growth of population,

IT. Externnl Factors

1o Dtote of Health

The low quolity of health statistics in Mauritania docs not

permit precisc dutermination of morbidity or mortolity ratee by

age nnd sex, Tropical, infectious and parﬂsitir disensus, whether

ssocinted or not with malnutrition, arc by for the majority of
cases dingnoscd in hospitals nnd health centers, as well os the
cause of nast denths, Whilce these disondﬂu are preventable, thedir
incidence has not decreascd; cach year, very large numbers of  the
population arc infected by malaria, diarrhen, urinary schistosoma-
isis, moasles and pulmonnry tuberculosis. Estimates by the Ministry
of Hcélth indicnte the following prevalence for 1980:  (11)

Tablc 4, Prevnlence of Five Discosis in Fouritania

Diseasc Humbur of Papulation Exposced Prevolenc
Cases beun Lo Risk

Dinrrheas/Enteritis 30,000 468,150 (1) 171/1000
fieasles 11200 463,150 25/1000
Malcrin 57,600 1,437,560 (2) 40/1000
Pulmonary Tuburculosis 7,400 1,437,560 5/1000
Urinnry schistoscmaisis 6,500 1,437,560 0.5/1000
(1) Children 0-9 yenrs

(2) Totol populatinn of Mauritania

The main cousco of infant mortality =ppear to be (by order of
inciderce): abstotrical corplications, followed closcly by
prematurity, respirntory infecticns, gastroenteritis, infoctious
discases ond tetanus,

Mortality below the age of 5 years appears to be duc o
respiratory infucticns, malaria, malnutrition, gastrocnteoritis,
infectious discnases (the forcmost being mensles), tuberculosis,
tetanus and nccidents,

Tthe dluluhu linkcd to pregnancy, delivery and the post-partum
puricd include: infuctions, hemorrhaqe, cclampsia and premature
deliveries,

It chould be neted that 2 good many children from 6 months
to 5 years old suffer from scverc and at times multiple infections:
malaria, diarrhcn or pnecumonia. In additicn, diseases which are

(11) Ministire de 1n Santé, #Mauritania, 1980, Diagnostic des cas
informés par les formations sanitaires.
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usually not sericus, such =2s measles, may become severc wWhen
associnted with wmalnutrition. HMelaria, which is widesprecad among
the less than J-year nge group, 1is probably the primary causc of
mortality nlong the Senegol River during the rainy scason, While

a high percentige of the wdult population becomes infected with
blasmodiun boefore the age of 29, adults develop o limitod dmmunity
to matarin, =o thnt attocks cruse only sickness Tor one or two days,
cofter which the pacicnt may veturn to work, However, it can be
cotdwnted that 108 of work days per werker arc lost cach year due

te this discasoe in Hnuritonia.

Dicrrhea and voniting are prevalent among children from 6 to
24 months, cspecially during the dry seascn. After this age, the
5 o . v s ’
incidence of diarzhea ond vomiting decronscs,

Contagioue childhood discases are relatively frequent, especially
mensles;y whoen accompanicd by malnutrition, measles arce often fatal.
Measles occcur 2l 2any time of the vear and spread rapidly.  Anti-
measles vocoinntions hove not yel been given to o sufvicient number
of ®auvritonion children to decreose the incidence of this diswmase.

Moriidiey cnd mortality among children from 2 to 3 years appears
to increaso ducing the fhungry pericod” and the wainy scason,  This
situation moy be partinlly attributed te the fareing activitics of

the wonen duving this period, preventing nacquato care for newborns

and yeung chilidren,  In add tion, during this poerind, the childzen
arc wmore suscopeible be Whe ofifects of buat and hunidity.  The

ncgative offccts of malnuiriticon on the psychomotor development of
young childroen way 21lso L concidered as responsible for the high
mortality vote, oither divectly or as o factor incrensing the
lethalneos of other discoces,

ns For thoe moshers, their nutritional state deteriorates during
thu rainy scnson, wihich may have serious effects for pregnant and
nursing women.

Instestinal parasites are quite common among both the young
~and adults.  The preblem of major cndemic discascs will be trcated

in the discussion of cnvirzonmental factors (C--5).

2., The ttote of Nutrition

FMalnateition is one of the most scrious henlth problems in
Mauritanin, However, thoe health scrvices are only beginning to
consider nutrition as an imporctant problom.,  Thanks to the dynamic
approach of the MOH (Matewnal Child Health) scrvices and the
integration o the Hutriti

znal Recupernticon and Education Centers
in their ecperaticns, the situation is improving, cspecially in
urban zones.  Tho coverage of rural zZones 16 stil) quite limited,
In 1977, anthropomctric curvevs wvere canaucted in the 1HCH centers,
in collaborntion with YHUO, The results jere 1s follows:
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- 68% of the children had weights loss than 80% of WHO norms
~ 36% had weights less than 60% of the norms
- 57% of these children had an arm circumferance which hardly

attained the yellow band of the Beiley ruler.

FAnemin is quite frequent among pragnant women, It is estimated

that almost 405 of the familics living in the suburbs »f Nouakchott
cat only once ~ day.

Ancng the chuses of food and nutritional problems, the

following wmay be wmoentioncod:

-
a)

9}
S

insuiricivnt ovailobility of food at the nationnal level:

The country wust impert annually betwsen 150,000 ~nd 170,000 tons

of coreal.,  The low rainfall and woter situntion in +the country,
crop prodaters such os weaver birds and inscets, and the primitive
varming tuchniques cwployed are the main causcs of low productivity.
Structursl problems of livestoeck rnising and fisherics also play

an doportant ol in food deficicncics.

insufficicnt locol
This insuificicnoy is linkcd to bho preceding situntion but has

complementory rensansg: lock o f rood infrastructurus, limited means
of tronsport, insufficiont stornge systems. It is eostinnted that
lesses mesulting from thesc probluas may attain 30% of production.

Idmited foamilyv production of Tood:

Subsistunce farming in Fauriionin is generally not capable of
satisfying qualitrtive ond quantitative nutritional ncods,
Revenues nrc very low (Almost nen-cxistent far farmers and on

the vrder of 4,000 Ur/month (1278) for the lower-pnid workers);
nevertheless, o family of 5 persans, cansuming only ~ little tea
and zugar in tho mornineg, o little rice and oil % neon, and a
little melted butter in the cvening will spend 3,660 UM/month for
food. A family o7 8 pursons, consuming snly ten and sugonr in the
morning, rice with il 2s well ss n little Fish and tomoto paste
ot nuon, and nothing in the vvening, will spena G, 800 Uid/month
Fer Toods  Dictnry habits snd tastes also plony o role: wany
Tamilics, for oxample, dislike ar are not used to Tish, fresh

vegetbables r fruits.,

An iuportont preoblem  which remains to be resolved is the avail-
ability of wuaning foods bosed on local producis.

Nutritiinnl problems are increased by the lack of food and the
numboer o1 persons within the family emong whom it must be

distributed. The average size of 2 houschold vAarics from 6. to
8 persons, according o region and locelity. In addition, one

the size of houschslds:
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must count the constant guests and members of polygemous families.
Distribution of the food raticnthus includes the problem of the
number of persons who must share the ration; this distribution

is often unfavorable to the children and the women of the house-
hold (they are fed last).

g) diseases:
Diarrhea (32,000 cases reported by the MCH in 1977), measles (in
epidemic form from January to September 1978), bronchitis
(30,000 cases), malavia (50,000 cases) - 2ll contribute *to
agyravate the nutritional situaticn,

) 1nbufnad' nt personnel for health and nutrition education:
This ins u:F1c1encv i5 much more marked in the rural zones, villages
and neman cncampments,  Additional problems are: the manifest
insutiTicicncy of educational materials, of infrastructure, of
general resources and of nutriticnal knowledge amona tho health
personnal.,

3. Fopulation Growth

There has been almost continuous population growth in lMauritania
since 1950 (except for the decade 1965-75). (12) The natural growth
rate estimated by RAMS is 2,5% pzr year. (12) This growth rate is
the result of a high birth rate (47 per thousand) and a decreasing
mortality rate (22 per thousand). In the absence of lavge inter-
national wigrations, if this rate continues at the same leovel, the
population of the country will double over a period of 20 years,
A stationary birth rate and o regressing mortality rate suguest
that the population crowth rate, instead of decreasing, will increase
at an accelerated rhythm during a certain period. This urowth rate
will result in rapid decreasc in the average age of the nopulation
and acrelerated migration. Population growth wili increasc pressure
on social services, svch as health and cducation, as well as augment
food consumption, Another effect will be increased dependence, as
the pervcentage o the population under 15 years of age will increase.
Increased migration of young people towards the towns will present
the problems of unemployment and uncontrolled urbanization., The
aging av c¢he rural population as a conscquence of youth migration
will also present a problem. The migration of Mauritanians towards
neighboring countrics has negative effects on the availability of
agricultural labor to achieve food seli-sufficiency.

These rapid changes in the size, distribution, ccmposition and
density of the population will have unfavorable effects on health in
urban and cural zones, Urbar hecalth services are alrecady insufficient
and will not be able to respond to this avalanche. Accordinu to
RAMS projections (12), it 7s estimated that the city of !louakchott
will increase by 2.3 times fxom 1900 %o the year 2000 (oxr 173,000
to 574,000 inhabhitants),

- s et a . — -—————

(12) RAHS Population_Projections, 1980,
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The following table shows the population and its ecstimated growth
over five-ycar periods.

Table 5. Growth Ratc of the Povulation 1980-2000

Fopulation 1960 1985 1990 1995 2000

173,000 254,000 345,000 451,000 574,000

Nouakchott : :
(4T9%) (36%) (315) (27%)

Urban pecpulation 181,000 206,000 233,000 257,000 280,000

(without -

Nouakchott) (149%) (129%) (10%) ( %)

Rural 680,000 813,000 944,000 1,084,000 1,235,000
population ) : -
(cedentany) (20%) 116%) (15%) (14%)

Rural 409,000 263,000 330,000 304,000 282,000
population )

(nomnd) (=10%) (- 9%) (- 8%) (~7%)

1,443,000 1,636,000 1,652,000 2,096,000 2,371,000

Total
(13%) (13%) (13%) (13%)

% Growth rate between five-ycar periods.

Decreased general and infant mortsolity, in the abscnce of decreased
fertility, may rcsult in furiher population growtih, For this reasan,
the [iCH programs must implement “family care" action in an attempt

to space births to protect the health of mothers and children,

Figure 2 shews population projections until the year 2000 (annual
growth rate of 2.5%) for the total population and for urban and rural
populaticns (both scdentary and nomad). The drought period of 1971~
1974 is noted, 2s a subject for reflection.,

5. Socio=Economic Factors

Lach cthnic group, each people, cach nation has its social
and cconoumic censtraints resulting from ccnturies or gencrations
of multiple changes -- historic, economic, social, religious,
physicnl ~- through which the particular orgonization of thce society
has played o determining role by nrresting, accepting or adapting
to cvolutionary processces, Certoin constraints are anchored in
socio~culturnl atavisms which the planner may well cverlook, Change
is continual at different levels and is of different intensities,
according tn historicnl or cconomic cvents (or, as in the casc of
Mauritania, environmental cvents).
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.. Before discussing the sncinl aspects of health and nutrition
in Mauritania, it is uscful to reflect uporn the gencral relationship
between constraints sind planning. "Constraints' is perhape too
intransigent o word, if onc accepts the fact thot slow change is
a factor ir 211 socicties, NConstraints reflect the particular
characturistics of 1 socicty; thus, to comprehend @ constraint,
one must scck its source, Once the basis of social and cconomic
constraints arc undurstaod, it should be possible to attenuate them
by actionswhich nrc understood, nbsorbed and accepted by the society
concerned,  However, this often requires o long-term cffort, through
convincing mensurcs of which the socios-cultural and cconomic impact
are recognized as beneficinl by the population. IFf the planner, the
organizexr, the administrator or the cducator wishus toe have his
mussagic understood, he must use the potential of the group in which
he wishus to introducc changos; he must solicit the pearticipation
of the group itsclf irn adapting to the changes, Cortnin obstacles
will be crsivr than others to overceomue; somc way require a series of
progressive actions to arrive at the chonge desired, This is the
responsibility -- and the difficulty -- of the planner, who may, in
his desirce foo socinl progross, or for ceonomic or political reasons,
omit nccessary steps in solving fundamental socicl problems.

The socinl aspcets of henlth and nutrition arc often the most
difficult to solve, given their interactions with 2all other sectors
af the socicty. Health reflects the development of the nation and
its inturnctions with the rest of the world; nutrition reflects the
dictary habits of the people and the different production systems
which charccterize the naticn, Below is o bricf discussion of the
relationship between soecial aspects and health/nutrition, according
to thc following main thoemes:

(a) traditional habits =nd attitudes concerning health ond nutrition
(b) cducntion - traditional and modorn

(c) migration - its impact on sccinl organization for production.

(2) TIraditional habits and attitudes concerning health/nutrition

he mojor problem in Haouritenin is o lack of hygicne. This is
2 conscquunce of ~nother scrious problem, the lack of watcer,
A vicious circle is thus crented: ihcecre is a lack of concern For
personsl and community hygicne duc to lack of water, but when water
is made available hygicne is not improved, duc to the habits and
attitudes ccquirad and the lack of adequate sanitation and henlth
infrostructure,

As comparcd ts other African nations, particulnzly other
Sahel nations, the diffurent Mauritanian cthnic groups have rela-
tively few supcrstitions which may impcede improvement of health
and nutrition, The basic problem is rather a lack of knowledge,
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.. lack of mecans and o lock of integration with o wilieu conducive

to positive choange.  (13)  Howcver, rinin superstitions do
contribute to hoealth probloos: the ian of abrupt weaning at

the age of 2 years, the condition: 2nd S-bits of delivering babics,
the genernl lack of health carze for infonts and mathers, and the
habit of force-feeding young girls, resulbting Trom an esthetic
concern which is very hazmtul to the health of yueng giris and women,

These habite are cncousnood by o traditic

ol medicine which is aften
poorly understood or poorly cpeplicd, and by Toloc ruligious intrr-
pretations, duie to marcboutism wiich is often proafoundly Super--
stitious, (1)

Another manjor pirablem in health ploaning is the high fertility
rate of the pupulation (although Hoorzish familics are usually smallicer
than black africon familics!. In a country where all production sub-

cetors, health indrastructure, cducniion, and monogemnent are at o
minimal level ond cre focod with constent pressure Trom inCIF“"lﬂg
urban orowth, high fercility car only be a2 droain on the ceonomic and
hualth progr.sse JF the country.  For generations o come, this may
hinder ~11 concrent doevelopnent ns cunnared o the surrounding world.
The high fertility rate io often defendod en o religious bheis, but
this is ili-7ocunded.  Onc has only to read the Xoran to realize thatw
it recommends that ench zouple reazons nlan its Tomily in accordonce
with its cconomic moans opd penlth imnortance of giving cach
humen being an equal chance poodomninn? in Islomic dncteine, whether
caoncerning polyaony (185) or the integration of women and children in
the family and the community., iloweven, over the conturics, Telkloric
interpretntionshave discontcd the religious lesson whiich were intonded
to benzfit the Lﬁﬁmbﬂlny There is o xeal pﬂt“ﬂt]“l Toe henlth re-
cducation by using Uho oo, without its wazaboutism ond supur-
stitious nccoutzemunis, A countoty as profounlly velighlods as Mauni-
tania can orly nraviy Pwon cuch cducation.

L
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(13) Modern wigration hac an uadenisble impoct on the Hauritsnian,
regardless of hic cthnie crigin,  Howsvex, it should be noted
that wost of the dmmigrants, whether they be in France, in

Mauritanian towns ¢ villagen oz in othex» African countries

(Scnegnl, Mﬂli. Ivory Toast), live in verny difficult physicel

circunstances and often well below normal living conditions

of the CQUﬁLrju"' wnhnbitonts.

(14) RAMS, S

(15) The Keron discourages polyosmy. it insists on the fact that
oomnn omust not only waintnain kis wives 2t the same cconomic
level ut ~lsao provide thoe same amount of affection; as this
is quite difficult tu accomplish, the Koran discourages men
from polygamous narsiage ualess they know thoemsclves to be

capable of wmeeting these requiremonis.

Ja1

oin Mouritania, 1907,
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Ancther problom is the practice of traditicnal medicine, bosed
on long-stinding social habits, The positive aspeoccts of this tradi-
tional medicine have decreascd due to the loss, over the gencraticns,
of specinlized knowledge and the loss, duc to the drought, of the
plants ruquircd for medicinal potions, Thus, the traditional medicine
of the past is often replaced, ot present, by charlatanism  ond may
be harmful. Integraotion of traditional moedicine with the practice
of modern preventive medicine is possible but will require mutun
comprehension potwoen the two types of medicine and chjective ndjust-
ments te the requirements of the very limited health systcn.,

From 2 nutritionnl point of view, it has been statod (16) that,
comparcd to other African countrics, the Mauritanion cihnric Jroups
hove well-bolanced nutrition; the basic problem is cssentially that
they <o not have cnough to cot,  The drought hnz hau o devastating
impact om the nvailability of basic faods: milk, dates, Tish, meat,
couscous (both wheat and millet).  The pressure on family budgets has
been very great to purchosce the food stuffs familice can not produce.
(17)  This gencralizod faod deficit has cspecially hammed the women
and children (this is duv to foamilial organization; as in many other
traditionnl sccictics, oven those who do not practisc subsistence
farming, the positicon of women and children, cspecially young girls,
is distinctly infurinr to that of the men).

The climntic cycles in FMaurita~in and the dispersiocn of oases
have led to the socinl and cconomic nhinabit amcng the Moors cf a date
cure (guctna) andc aure © (proctised by only one tribe along
the const which is nomadic), These curcs -are  beneficial os they permit
these pocople ts obtrin acceptable levels of Vitamin C and protein,
However, a date cure also has harmful cffects, espocinlly
for thi teeth and the digestive ssstem, duc to the lack of oral
hygiene and the gquantity of sugar censumcd,. Improvement of consump-
tion habits can only be brought about by cducation and information
to the populatieon, boased on their tastes and specific nutritional
nceeds,

The nbove discussion of hnabits and attitudes concerning health
and nutrition is not cxhoustive but nives cxamples that shauld be
token into ~ccount when develaping hemlth/nutrition prograns,

Changes in hygiene, in maternal snd infant care, in fertility levels,

(16) BAMS, Food and Nutriticnal Situsmtion in Maouritanin, 1981,

(17) It should be notod that moncy sent home by migronts has
been of importont aid to their familics. Sce RANS study
on Mizroti-n, 1900,
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in force-feeding (18), in traditional distribution of the family
meal, in maraboutism and tradition~l medicine, can only be brought
about by information and cducation which are understood and accepted
by the different groups and followed up by health actions.,

(b) Education ~nd Hcalth/Nutritian

The first form of orgonized teaching among all the cthnic
groups w2s Koranic cducaticn; the marabout socinl class exists in
all vthnic groups of Mauritenis, After colonization, French-style
cducation wos introduced and spread, althouuh therc wos great
rosistance, especinlly amona the Moorish populations, Unfortunately,
ncither type of cducation has boeen used to introducce improved health
or hygicne habits. After independence, this situation centinucd; at
present, health and nutritional education has no pricrity in national
gcucation,

The illiterncy rate in Mauritanin is high, 82,6% of the popu-
lation. (1Y) However, cven in the most remote regions, a greater
relative number of men 2nd women are oble to write in Arabic, due
to Keranic teaching., This indicotes the existing peotential, even in
this country wherc it is so difficult to establish an educational
inTrastructurce,

Within the Koranic cducational system, cspecinlly among the
nomads, young girls are traditionally integrated. However, in the
nationnl cducntionnl system, there has been grent resistonco to
sending girls to school, as well ns reluctance to cmploy cduceted
women 1n government scrvice. It is importent to note that no country
be 1t developed or otherwise, caon achicve the balance necessary for
cohcrent progress unless its women participate in the process,

In existing ngriculturzl programs, it has been noted (20) that,
altheugh women participate in agricultural work, they arc not
included in the agricultural popularization or other cducational
actions., This is obviously a waste of large petential, On the
other hand, thoe health and nutritienal cducation dispensced by health

(18) Since the drought, the proctice of force~feeding has consider-
ably decreased, not only duc to economic conditicns but also
to new nesthetic considerations, gradually introduced hy
contact with urban arcas,

see RAINS study on Formal Education

See RAIMS, Social Organization of Agricultural Productiaon,
1960,
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scrvices is divected only to the women, which is cqually an crror.
Men should bo included in health cdication as they have the same
habits, nttitudes o voluos 23 women.  “n ordes o change the
Femilyts habite, 211 mumbors must bo concornen, and especially those
hoving decision-noking roles,

The Bionlih and netritional cducntion dispensoed by tho scheols
ana whe ool aveten (dicoonsarics, clirnics, hc"pluult pte,) is

not ;uf?fciunu iere 1t consiaeravte poucntial in the possibility
of using /111 cooneratives which are often the center of all the

procuctive Pl community, The dntocraction between
procusiion, TYARLZoooien g healin nusl boe norcoived as o
vihale. F »oLorioction srojects ~lonng o n erur Ur Cases may
incrooe. ber=honn o aiset es ur Antroduce new diceases

afrectinn
cducnilon
'thl;' Mt L;‘t':_}["’ o

cominunltbv, o The cooporatives, hy information and
Lhonolalicnehin ot woter o henlth, can lessen

(e) fdoxotion 0 o th/Nusrition,

ILysctien oo Eos onow phonemonon in dauritonia, It dis
chornotoerisiic of oL gord and scedentary c¢thnic croups. However,

Bhe wouahit, oot wization, migration, rewal oxodus and
Urhondizntion hove drcs 000 40 uaprecodonde ! lovels. (21)

in o panticular, is oanc of Shoe wmoot disconcerting
sewns D peenwinl hove lost large popula-
G}, vhoemeos uthotv, which have no productive

i LondFiconce (cxample: Nouakehott),
f_ohion.

tions o
intercast but only administ.

have dincr.onced in o ddgpoasg

The concontr Ll a of sopulation, the bre~kdown of family
structurc, cocial pooanntin iorcod deporcence, and the total lack
0 health olructurcs fo coocive this lncoosand Plow of people have
greatly iunud Tooche B th o candtation probloms thot already
existoed,  Dnoe the ot warrd.g henlth probicas, due to the socio-
cconomic citunticn, i¢ b propagotion of venerenl discasc in urban

(21) Migentian, Us, Cit.

t

(22) In dite Yorld Developsnt Report (1979) the Woild Lank noted
that whe urban @ rowih thte n black Africa wae 5 per year,
In Mouritondia, 26 woo cstimated Lhot 1,24 of the nopulation
Lived in Mooskebstt o 1“[? anb 9,6k in 1077, In 1980, the
populaticn of ouakoh cano by LUl Today, the city's
population is vnnTTWffwlly cotincted ot over 200,000, with
mos® of too micnatd oo havieg oecvorcd after the drought.
bee RAMS Lomg r‘jh C.orojootions,
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centers, This problem can only be solved by improving socio-
Bconomic conditions, both at the individual and comminity level.

Hobits which may be acceptable in the desert or inm a rural
villag: arc not adapted to urban life where contngious diseases,
for examplu, are more cnsily spread., Nutritional imbalance, the
tatal leck of sanitation, the very densc concentrotion of huts and
tents, render the situation not only sanitarily deplorable but also
socially explosive. The rurol world can not sustain its growing
Fopulation; reduced agriculture ond livestock production can not
retoin the wen an thoe farms,  The villnges along the Scnegal River
orc beginring te be characterized by the abscrnce of mern from 15 to
45 yenrs 2ld, When thesc men arc absent, the women are forced to
assume respensibility not only for the management of the household
but also for thu work in the fields, well beyond their traditional
habits. This situation has a negative impact on health; overwork
leads to continual fatigue, offccting mental, physical and family
equilibrium,

Traditinnal decision-making roles have also been profoundly
affected by the prolonged absence of the head of the family or
village, especially ameng the Moor and Toucouleur populations.,

On the sther hand, among the Soninké, traditional crganization is

so enranted in the dictatorial domination of the patriarchs that all
questionning of decisions or of the system is inconceivable, These
distinctions Arc important in developing any program where community
participotion is requircd. How will the participation be initiated?
Who will decide? How to intercst not only the group bhut cach
individual? An understonding of the community de ision-making
procuss, as it is perceived by the community, will help to cstablish
the necessary link botween the community and the project,

Migration has an undeniable role in the survival of the family
left behind in the villiage.  The money sent back by the migrants
permits the purchasc of feod. 0On the other hand, investments in
agriculture .or livestock are minimal, as compared to investments in
constructicin of houscs and mosques, This has created greater
dependence of the rural community on food assistance and organiza-
tions such ns SOMADER to Initictc development projects, particulerly
irrigation, An investment mode dircetly by the community member
rcenders him responeible for its success, The lack of such direct
investwent has had harmful effects on the intercst of community
menbers towards irrigetion and has limited their possibilitics of
choosing the type of irrigated erop to cultivate (a decision
directly «ffecting health and nutrition). The predeminance of rice,
which is cxtremely cxpensive for cultivators, in no way: helps the
farmer to remain on his farm. The problem of labor migration
continues in spite of new irrigntion projccts. In addition, rice
crops have reduced traditional cultivaiion, such as wmillet and
sorghum (already severely nffectod by the drought)., While millet and
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sorghum consumption have decrcased, the habit of cating couscous hae
renained -- often women will pound the rice and cook it accerding to
traditicnal metheds, as if it were 5 traditional curcal, Novertheless
the cooking of rice, whether in urban or rurnl milicus, roquircs
condiments and oil, which incrense the pressure on the Tomily budgoet,
and thus, on the genernl hoalth of the femily.,

The objective of this pricf annlysis of social factors is to
show the important inter-rel-tion of the differont sectors: health,
production, nutriticn and sociv-tconomy, Hunlth and cclated actions
must havi on integratod cpprooach and, if they 2re to succecd, a means
te balanece these different svuctlors must be sought,

5., Envirecnmental Factors

Im Arsbic, "SGahel" means "shore or strand®. The Sahel is the
southern border > “shore" of the Szhara.  Not only does rainfall
volume decrense townrds the north of the country, but also the varia-
tion and irrcgularity of this roinfall increase. The influcnce of
coviconment on food sroduction, nutrition and health are very impartan
consiverntlions., Howover, since the control of spatial iwmprovement
and ngricultural production arc not under the influcnce of the
Miristry of Health, this will only bricfly be trented.  The Mauri-
tanion hovernment has long cnvisaged food sclf-sufficicncy for the
yunr 2000,  However, food deficits and cerenl imports way continue
to incriase unluss production in the traditiconnl sccioor can be
appreciably cugmented,  The accelerated growth of the Mauritanian
population will bu wnothcr constraining factor in attaining food
sclf-sufficicneoy.

Other cnvironmental nspects pertain more closely to public
hoelth ond proventive medicine and, thercfore, are more relnted to
our study of the notional henlth system; they will be discussed
bulow:

@) Confamination of the eavironment

Contamination of soil and water by human excrement- represents,
togethir with malnutrition, the causc of most diseascs affecting
children.  Any program to prevent children's discases wust include
the protecction of water sources, and the adequate distribution and
usc of water supplies. Mrssive health cducation is reguizced to
comploment sanitaticn mensures; personal hygicne and the application
of minimnl ncrms of sanitary control within the houschold arc as
important as control ot the macro-onvironment.

Munmcrous discases arc transmitted by contamination from human
excrements typhoid, dysentery, cholera, Trachoma is ancther
discasc having o dircct relationship to poor hygiene conditions and,
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in particular, thc lack of water for bodily hygicne and the existence
of concitions leading to abundant dust,

Almust 795 of the Moauritenien population lives in extremely
unclean conditions. HMorce than half the population of the capitel,
Nounkchott, lives in tents or siocks, and has no access to the most
gssential urban services such as drinkable walter or waste removal,
The sanitation and health conditions of the poor peeople vho live
in the noticn's towns of more than 9,000 inhabitants arc not better -
and, ot timces, are worse -- than the conditions of scdentary or
nomad »urnl gruups.

In the period .ullnw1nq Mouritania's independence in 1960, a
new phasc in the population's distribution began, resulting from two
distinct but rolated processes: scdentarization and urbanizotion.
These two processes preceded the scvere drought of 1960-72, and they
will prob:bly persist until the end of the 20th century.

The conscquences of thesc two trends arce scen in the dramatic
changus in the pupulation's socinl structurc, os shown by the demo-
grwphlc survieys of 1965 ~nd 1977. The nomad population of Mauritania
was, ot oone time, the largest populztion group of the nation and it
was rousponsible for moking livesteck raising the dominant cconomic
ackivity =7 HMauritonin; this group dicreased from 65% to 35% of the
total population during the 12-year periocd between the surveys On
the other hand, during this periud the rural scdountary populﬁtion
incrorscd from 29% tao 42% ~nd the urban populotion incrcascd from
105 to 22., The f2llowing table presenils projections of population
distribution until thu yoenr 2000, (23)

T:ble 6. % Distribution of Mauritanian Population (1965-2000)

Mouritonio

Pepulation 1965 1977 1980 1985 1960 1995 2000
Urban 10% 22% 25% 28% 31% 345 3 6%
Rurnl-sedontary 254 4 2% 4 7% 50% 51% 52% 52%
Rural-nomnd 655 18Y 147 12%

36% 26% 22%

Totnl nercentage 100% 100% 100% 100% 1004% 100% 1008

(23) In 1965, a survey of o sample of 1/7th of the population
conducted by CEDES (Socifté€ Frangnaise d'Ctudes pour e
Développement Cconomique ¢t Suciale) cetimated the population
at 1,026,200 persons.  The national peopulation census of
Jnnu.ry 1, 1977, come  up with A population of 1,338,830,

The populntiun projuctiuns presented in the table for 1980,
1905, 1995 ~nd 2000 corruspond to RAMS estimates.
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A qood part of tho population fermerly cngaged in lives sock
raising hns becn scdentorized in the agricultural zones and urban
centers. This incrence of rurn) cedentary populnticns is due to
twao migratory movemcnts: the first is the migration towesnds small
villages dus o agriculturnl activitics, The sccond is the result
cf thu drought, which decimnted livestock and led to the progreesive
disappearance of the hicenrchical division of labor among the nomads,
Climatic catostreophes broke the internal cquilibrium of the Moor

socivty; demograchic and ceonomic concentration is shifting to the
sudunturv foazmers, nany of whem ~re former black slaves., (24)
The scdentarizotion wnd massive rural cxodus wh ch has affocted the
Moor socicty since the 1970's is moere then o simple change of place

or modificotion of pooulation distributicn; these phenomena represent
a complite upheaval of Mocrish work and production steouctures, as well
as of Tood and hygienc, of habitot and motrimenial exchanges, (29%)

Urbanization, the other major trend associnted with scdentari-
zotion, 1o essentinlly o manifustntion of the rural oxodus of sedentary,
rurzl or nomndic pupul tions towards the urban centers. A great deal
of this urbnnizaticon ic centorced in Nouakchott which was created in
1960 ond, 20 years later, has o poapulation of more than 170,000
inhohitants.

The results of this accelerated urbanization can be seen in the
cxtension o the tawn 1Lmitu, the high density of poor neighborhoods
(which have become veritable slums) and the spread of suburban
quarters composcd alrost cxclucively of tents and shacks built of
perishable materialo.,

Sopitation, bhealth and living conditions in the towne are
becoming worse Lthan thosce of rural zones., In spite of the appreci-
able nuisbuer Ff henolih services available in towns, She incidonce and
degree of contagious Jiscnge transmission arc very high.,  in
Nouakehott, which s the town hxv1nq the wost healith scrvices

infant murtality io very cloce to the notional average., Infont
mortality in the towns o Neuvakchaott, HJundbibou, Kifa or Rosso

is duec mainly to mensles; the rapid teansmission of which is favored
by high population dens 1uv, in spite of a fairly wideepread vacci-
nation cawpaign. The problem of insufficient nutritional levels,
resulting from low purchasing power and tnc low pvoduction capacity
of poor communitivs, conlributes te increase the number of indivi-
duals suscoptible to measles. It is estimated that the average food
ration of these populations ircludes only about 80% of the calories
recomncnded by WHO dicts far Africa.

(24) RANS, "The Moors®, 196G p. B1
(25) Op. Cit. p. 01
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The water distribution system, wmanaged by SGNELEC (the public
services company), Turnishes water to 10 of the 17 urban centers,
but it is estimated that less than 179 of the houscholds in the
towns scrved are linked to the system. SONELEC also supplies
93 public Tountains in urban zones; the water is paid fTor by the
local government and then resold to the inhabitants of +the 10 towns.
Thirty-thrce of thesc fountains are found in Nouakchott, where they
supply about 20,000 households (110,000 persons), that is, more than
60% of the capital's population. (26) The archaic water distribu—
tion system and the often great distances between the fountains and
the houscheolds have enhanced commercial exploitation of water by
private distributors at prices of 8 ta 10 times higher than the
price at the fountain. The result is that consumption in these
neighborheoods is nn an average of barcly 6 liters pocr perseon per
day, whereas basic minimal nutritional and hygienc neceds require
200 liters, In the capital, polluted water, only partially trecated,
is used to water vegotable gardens, which explains the high incidence
of parasitic diseasvs and typhoid in Nouakchott.

The unhecalthy conditions af the habitat (lack of space, ambiant
dust), propagate air-bornce discasecs, somc of which are quite serious,

such as tuberculosis.

b) Endemic tropical discases in Mauritania

Certain discases, the transmission of which is enhanced by
water, arc cndemic in Mauritania, urinary schistosomiasis, malaria
and dracunculiasis.

i) Urinary Schistosomicsie

In 1961, F.0. Tarill conducted the Tirst epidemiological
survey of schistcsomiasis (27). He demonstrated that the urinary
Torm of this disease, duc to Schistosoma hacmatobium, was dominant
among tho populations in the west and south of the cauntry, especially
in the Trarsa, the south of Brakna and Gorgol, the west of Kiffa,
at Akjoujt, Atar and in Hodh Occidental. In these regions, of
1,960 urinc samples taken frem children of 6 to 50 vears, 26.,5%
were positive, In zones where covered wzlls were tho only source
of water, no infection was found. I+t is very difficult to arrive
at a precise determination of the prevalence of urinary cschistoso-
miasis in Mauritaniea,

(26) National Savings and Loan League, Washington, D.C,:
"Hauritania: Shelter Scctor Assessment', 1979,

(27) F.G. Harill: "Premilre Enqute sur 1'tpidémiologie de la
bilharziose & Schistosoma Hematobium en Mauritanic® - Dull.
Acad, Hational Méd., 145: 436-438 (1961).
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Deschiens (28) vstimated it ot 31% and Gaud (29) showed that the
prevalence at M'Bout (the town closest to the proposed pescyvolr at
Foum Glgita) was 24% among girls of 7-10 years and 41% among hoys of
the same age. (30) An OMVS study (1977-79) to determine the
effects of proposed improvements in the oscnegal River Basin (31),
indicated a prevalence of 40,9% at Zeneiga Maures, located to the
sov th of Selibaby in the Guidimakha region, In 1980, a study was
conducted by #, Sidatt et al,, of the National Hygienc Center at
Nouakchott, to determine the prevalence of parasitic discases in
the zoncs of the Gorgol and Urakna dams. (32) Urinary schistoso-
miasis prevalences of 43.4% at Ouedei Chrak, of 4.5% at Boussaovelif
and of 0.3% at Toueizk, were found. In gencral, schistosomiasis is
found in the Chemama (Scnegal River region). The source of infection
is human contact with water containing the cercariac of the parasite
after 1t has left its intermediate host, the snail, which for urinary
schistosominsis in Mauritania has been identified as Julinus
truncotus or Bulinus quernei.

ii) Malaria

Malaria has always been endemic in Mauritania, Plasmodium
falciparum is the main spucies responsible for Mauritanian malaria,
The mojor vector mosquito is Anophelcs gambiae; lnopholese funestus
is frequently found and is probably another vector; Anopholese
nsroensis is nlso suspected., Mesquito larvae can bo found in the
stagnant watcr of reepptablus,rescrvoirs, rock holes, rice ficlds,
cte,

Malaria is praobably the mein factor of martality of children
and contributcs importantly to decreasing production of adult

(28) R, Deschiens: "Le Probldme Sanitaire des Bilharzioses dans
lc Territoire de 1'Union Frangaize®., Bull. Soc. Pathol.
Exot., 44: 631-5667 (1951),

(29) J. Gaud: "Les Bilharzioses cn Afrique Occidentale et en
Afrique Centrale’. Bull, World Health Org, 13: 209~258
11955),

(30) W.R, Jobin ¢t al.: "Schistosomiasis in the Gorgol Valley of
Mauritania", Amcr, J. Trop. Med. Hyg,, 25: 587=594 (1976),

(31) MVS: Asscssiment of Environmental Effects of Proposed
Developments in the Senegal River Dasin, Final deport
(179).

(32) M. Sidatt et al.: "Enqutte EpidEmiblogique concornant les
Barrages du Gorgol ct du Brakna. Centre National d'Hygigne
République Islamique de Mauritenie" 12 pp.  (mimeo).
(1960).
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workers in infested zonos., Lo is presens in the most populated
zones of Mauritania: the agricultural regions south of a line drawn
from Tiguecnt to Nina, pacsicg Shoouch Boutilimit, Magta--Lahjar,
Tidjikja and Tamchekett. © ‘aria is cndemic in tho Scnegal River
Valley and rcachus cpidemic proportions during the rainy scason;
almost two-thirds of thi Mauritania population -- more than a
million pcrsons -- live in molarial zencs,

ignificant splenomegaly is found in paticnts from hyper-
epidenic zones. Fox example, an cpidemiological survey conducted
in the Assaba rogion ny Dr, M, Sidatt et al. (33) showed high
splenoncaaly and hepatomeygaly rotes among children from 7 4o 12 years
old, The rate was higher for primary cchool children (589%) than for
high schenl students at Kivia (3.3%) whe have prebably acquired
partial iumunity,

.
i

hlthecugh this survey was conductad during thc dry scaoson,
when the anopheles aze lenst developed, the differcnces kLetween
splenomegaly rates of the children (4.6% at Kiffa, 13.2% at
Kankassa, 33.3% ot Lelibaby) permit the affirmation +hat endemic
malaria increases from the north to the south (from the desert Zones
towards thu Scncaal Rives),

iii) Drocunculincis

racunculiasis or infection by the Guineca Worm is duc to the
presence of the worm Jrancunculus medinensis in human subcutaneous
and connective tissuc. Supcrficinl losions are produced, in which
larvae are formed and from which they arc discharged to the exterior.
This cisense is Jrequert in Mauritanic; it also cxists in other
tropical Avrican countrice, in India and in she Arab Penirsula.
Man controcte the diccass Ly drinliing water containing infected
crustocan (Cyclops sin.), wiich are the in“crmediate hosts,
Lesione are usuclly oa the exiremiticos and the larvac are released
when the infucted persen cones into contact with water, Sidatt
identified this diccasc in tho Gorgol rcaion at Oucedi Chrak and
Touczekre,  (32)

Conu:nquently, the tropical discases in which water plays a
major rolo reprocsent o public hcealth problem in this country.
The zones of ponds, lakes and dams Alrcady show signs of major
infestation., The construciicn of new dams in the future will include
additional risks, which must be token into considcration, if control
of these discascs is to be possible. Certain measures thot could
be taken nrc discusscd below,

(33) ™M, Sidatt et al.: "CEnquiéte Epidéniologique dans 1la [Egion
de 1'Assaba’, wim., 12 pp. 1979, C.N.H.
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I1I., Intérnal Factors

Intcrnal factors are those within the health system itself.
The following will analyze those factors which, in Mauritania, play
tha most important roles:

1, Management/Planning

Health management is tho rciponsibility of the Ministry of
Labor, Hunlth ~and Social Affaires”™., The structure of this Ministry
(Figure 3) is toao compartmentalized to facilitate the coordination
of the difierent scctions and the integration of preventive and
curative medicine, or the creation of operational links with other
ministrics such as the Ministry of Rural Development or the Ministry
of Notinnal Education., Restructuring cfforts are indispensable to
the efficicnecy of this Ministry. As was noted in the Phase 1 RAMS
report on henlth (34), the existing structure of the Ministry is the
result of the grafting over the years of new vertical scrvices onto
the basic structure. The crention of the national health services
in Mauritania dates frowm independence in 1960, when a Ministry of
Health and Populotion was created, There was no restructuring or
reorganization of the national scrvices inherited Trom the French;
the cam. infrastructurc was kopt, (35) The past 20 yecars. has not
witncsscd any basic change in the health services provided during
the celonial poriod,

The health progroms conducted by the Ministry o7 Health are
curative, preventative and are also dirccted to health and nutritiona
education. They reach between 15 and 20% of the population and are
conducted in about 75% of the towns at a high cost., (35) It is easy
to image the complex work of the Health Dircctor, who wust ke in
contact with threc departments, seven central services, 12 regional
circumscriptions, the health district of Nouakchott, as well as being
responsible for the international relations of his Ministry.

The basis for the general structurce of thoe HMinistry was established
by Becrce 54 on May 19, 1979, In principal, there is an administra-
tive decentrtlization (under the responsibility of the governor of
each region) as well as technical decentralization (under the
rcsponsikility of the Head Doctors of each region); howcver, in
reality the functioning of the system is much more complex.

(figure 3)

*The Labor department was recently transferred to another Ministry.

(34) RAIS, Survey of Health Sector in Mauritania, Rural Health
scrvices, 1901,

(35) M.C. Amne: “Amé&lioration de 1l'Enscigneéement Infirmier de Santé
Publique dans le Contexte de 1'Action Sanitairc Cowmunautaire".
Mémoire de Fin d'Etudes, 1579, 219 pp.



Figure 3. Organization Chart of iinistry of Health (1980)
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Health planning is the responsibility of cells or services of
the Health Department, but they do not have the support of specialized
personncl, This cxplains the z2bsence of detailed programming, of a
concrete plnn of azction, or af o long-term strategy. (34)

As  whole, the Ministry of Health requires more flexible
management, more realistic planning, more polyvalent develapment
of human =zesourcces, o more flexible logistics system ond the creation
of » planning office capable of undertaking specific studies in
collaboration with thue Mational Hygicne Center in oxder <o period-
ically cvaluate recsults and cstablish operational extension services.

2., Training of Personncl

The following table gives an idea of personncl deficicncies
in the health sector for the year 1980:

Table 7. Health Personnel and Persconnel Deficienciecs in 1980

Profuesion Proportion No.,Required Personnel Personnel
Recommended WHO Recomm. Hin.Health Deficiency
by WHO (Afr.) (1900)%  (1980)%x  No. %

Physicians 1/10,000 144 55 89 61.t

Dentists 1/30,000 48 5 43 89.6

Government MNurses 1/ 5,000 286 216 70 24,5

Government Midwives 1/ 5,000 286 52 234 81.8

Pharmacists 1/50,000 29 10 19 65.5

Sanitntion Lngincecrs 1/250,000 6 1 5 83.3

Licensed furces S 2,000 722 235 423 5B.6

Dental Technicians 1/ 2,000 1,440 5 1,435 99,7

Traditional Midwives 1/ 3,000 480 105 375 78.1

3,441 740 2,693 78,3
¥ 1900 Populrtion = 1,443,000 inhabitants

¥x Personncl peid by the Ministry of Health according to the

Personnel Uffice.

In the district of Mouakchott, and the.12 regions, the distribution
of doctors and pcrsonncl requirements arec as follows:
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Table 8, Personncl and Personncl Deficiencies by Region
(Physicians)

Region Fopulation No. recomm, No, Personnel deficiency
(1980) by WHO Ministry of

Health Mo, %
Nouakchott 173,000 17 40 23 +135
Hodh Chargui 166,000 16 1 15 93.8
Hodh Gharbi 130,000 13 1 12 92.3
Assabn 136,000 13 1 12 92.3
Gorgol 158,000 16 2 14 87.5
Drakna 159,000 16 1 15 93.8
Tearza 224,000 22 2 20 91,0
Adrar 56,000 6 2 4 66.7
Moundhibou 30,000 3 2 1 33.3
Tagant 78,000 B - 8 100.0
Guidimakha 90, 000 9 1 ] 86,9
Tiris Zemmour 26,000 3 1 2 66,6
Inchiri 17,000 2 1 1 50.0
Totel 1,443,000 144 55 89 61.8

For the year 2000, the rcquirements for trained health personnel will
be almost double those of 1980, if onc takes into account the
loss of trained personncl due to retirement, death, ctc.

The first conclusion onc mokes upon the examination of these
two tables is that the only place in Mauritania which provides health
services is Nouakchott. In the rest of the nation, wmedicnl services
arc under the responsibility of government nurses, with the exception
of foreign assistance personnel (about 100 professionals: physicians,
pharmoeists, midwives, engincers, technical and others).

The cost ~nd the difficulty of training Mauritanicnmedical and other
specinlized personnel outside the country arc too great, yiven
present possibilities. While it is possiblc to define personnel
requirements on poper, it is very difficult to find capablce and
motivated students who will, aofter their training of from 7 to 10
years, rceturn to work under the conditions offercd in lizuritania.

As for health care in rural zonces, the only possibility,is ta
confide Lasic health care to community health agents (health
delugates, traditional midwives, etc.). This personncl must be
aided by the community in nccordance with Hinistry of Health planning,
All policies for community participation in health, cducation and
nutriition must be implemunted by the government os soon as possible,
Howcv.r, thu cxpenscs will be very high in both time and money:
training of rcgional educators, furnishing first 2id kits,
courdinatinn of mobile units for preventive tasks, and @t least
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two months training of the heelth agents themscelves, The experiments
currently undcuw .y in the Trorza and Adrar regions will serve as o
basis for other cimilar cxperiments in the rest of the nation.

The National Nursing ond Midwives School (ENISF) &t Nouakchott
wos created in 1950 with the assistance of WHO and UNICEF., A
fundamental reoricntation of its teaching will be required in order
to include approaches to preventive medicine, basic health care,
community orgnnization, etc, In addition, this school wust train
health educntors, retrain cxisting personncel and train polyvalent
henlth personncl. At prusent, the orientation consists of
"recyecling' or “continuing vducation" of licenscd nurses; this does
not fulfil the requirements for training im basic health care,
Thu nrganization of the various professions -~ nurses, midwives,
health auxiliariés, | hcnlth ngents, ete..-= must he rethought and
adapted to tho necds of community medicine,

Until the present, efforts to develop hcalth personnel have
cancentrated on recruitment and training of personncl at all levels,
given the population's hcealth necds, vspecially in the aren of
curiative medicine, They included the rapid training of intermodiate
level and buisic peorsonnel, such as licensed nurses and public health
cuxiliaries. This pr ~ram was boegun with a first phasc to train
public hecalth ~uxiliariis (traditional midwives, acuxillazy. mid-
wives and gupervisory licenses nurscs). The sccond phase of this
projeet will train community health agents and village pharaccists.

In its first phase, tho project was under the HCH sexvices;
in the sccond phasc, it will be extended and called “Fanily Welfare
Project” (financing by UNFPA).

The qunalified personncl trained by the National Nursing and
Midwives School includes midwives, state registered nurscs and
licenscd nurses, A few midwives and government nursces were also
trained in other count tics of Africa (Libyn, Moroccu, Algerico).

The Ministry proposes tu train 140 physicians by 19353 in
theory, there arc 97 students currently in training, ond it is
prouposed to oricnt future high school graduates according to the
projucted necds for yeor 2009, 90 far, particular emphasis has
boen ploe.d on the training of specinlists to work in the hospitals;
most of this training is provided by scholarships from international
orgnnizatiane or iricndly notisns.,

d. Upcration of LSorvices

fhe mbsence o an action program in the Ministry of Health
cnormously limits its capncity to offer curative and precventive
carc capable of decreasing the mortality and morbidity rates.
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The volume of urban actions and the large cxpenscs for individual
carc reprecent too hoavy o charge on the #i 'qtrv hUdﬂLblS meager
resources, lHococurning uonts recsulving From invostnent in curative
infrastructure {rcgional hospienls, national ho:nu,a1 ;) will
compraomisc 1l budget inczeases that the Ministry way obioin in
the Futuru, Maost of those dnvestments were finonced by gifts from
fricndly noticns or Sntornational organizotiono,. waich di* not
talu in{xJ'. count the counteyls limited apllid g
DpUT“tng costs or thoe limitabticns ol the troining o7
health poeroanpnc .

o

This =ivekion has resulited in an almoct tehol lack of health
i commitics, vacre 80% of the nation's population
abvicus thot the cutte of health will not improve
ptioac,  doevensive medicine and bacdo health care
; cperes. o Laswges onernatinn budcoets than

currcntly cble et e nooordod prevencive nedicine, the
cnlarged vecsinatlon pregxan (PUV), the Tichi against cndemic
discns. b e hveiono _uucuulrw, acowerl oo esrfgation and
nutrition,
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At present, there has not been any quality control of the
scrvices offered, but the cbvious insufficiency of diagnostic
tools (lcoboratories, X-Ray, etc.) in hospitals and health centers
constitutcs proof of the need to cstablish periodic controls on
the quality of scrvices cffered im all health facilities,

4, Admipnistraotion

As has already been mentioned several times, the structure
of the Ministry of Health is too compartmentalized, proeventing
coardinntion of scrvices and the integration of preventive and
curative medicine, There is also a lack of Mauritanian personnel
spuecinlized in administrotive and technical tasks. These two
aspecets are corrclated, ns administrative action canunot provide
pusitive support in the abscnce of a well-defined technical plan
of action., Conscquently, the Mauritanian administration of basic
health scrvices presents numcrous problems and chronic deficiencies,
A {irst step to solving thuse problems would be the reinvorcement
of the vindstry's Planning/Programming Unit and the training of
additionnl administrative personnel for nall the regions of the
country,

5. bvaluation and Personncl Troining System

In spite of their impoxrtance, evaluation and follow-up of
health proygrams are not part of the Ministry's routine work, One
of the reasans for this problem is the lack of an organizzd system
to collect stntistical data. In the absence of an information
sysitem, the finistry formulates annual summary tables of the number
of consultations and number of paticnts, the most frequent diagnoses
and tho prevalence of transmittable diseases registered by the
health units.,  The Maternal and Child Health progrems (MCH), the
WHutritional Education and Rucuperation Centers (CREN) and the
Enlarged Vaccination Program (PEV) collent more detailed data
concerning thuelr spucific nctivities,

A nationnl morbidity survey has not yet been conducted i+
Mauritania,  As health coverage is estimated at only 20 to 25% of
the population, inforantion from health units can not be considered
a8 representative of the truce state of health of the population or
o7 the incidence of major discases in Mauritania.

HJuc to the lack of laboratories in the hospi+als and health
centers, wost diagnoses ore based only on symptoms, often hastily
noted during bricf clinical cxamination or the eclaboration of very
supcrficinl clinical histories, Only two or three clinical
laboraterics in the country may be considered ndequote, among which
should be wmentioned the National Hygience Center at Mouakehott, which
has accomplished a remarkable task in conducting cpidemiological
studics,
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At present, there is no systematic personncl training system
at cither the nationzl or regional levels., The personnel training
services have no basis for measuring the quality of training or to
evaluate the nced to change curriculac. In addition, without a well-
defined supervisory process, the Ministry of Health can not control
the quality of coare or measurc the difficultics encountered by
personnel in the field., This lack of supervision and assistance
to personnel renders impossible the technical development of the
Ministry's human resoirces which constitute, in the final analysis,
onc of its most precious capital.

IV. Inferaction Between External and Internal Factors

The cbove discussion is intended to permit a bettex comprehsnyio
of the correlation between external and internal factors of the
national hcalth system: external factors (state of health, state of
nutrition, populntion growth, socio-ccomomic structure and environ-
mental conditions); internal factors (managument and planning
capacity, capacity to train personnel, to operate health units, to
adninister, to provids evalvuation and supervision). These two types
of factors correspond to a serics of rather sericus constraints
which, cither direcctly or indirectly, affect the quality oV the
national health system.

Unly the internal factors are under the control of the
Ministry of Health; external factors depend on o number of variables,
modulated by the behavior and attitudes of the sociecty., Improved
knowledge of these aspects is, therefors, indispensible in order to
formulate o valid netdgnal health plan. The conclusion is evident:
the work of tho Ministry and its hecalth units must be technically
improved if they are to increasc the level of the pepulation's
health., A well-conceived henlth program could serve as o catnalyst
for community development. Inversely, investments in health
facilities or lnrge~scale health programs can not he recommended
so long as thu Ministry of Health has no authority over the political,
tzchnical ar Tinmcial aspocts which dircctly affoct it.

Health ond educntion are twc of the key clements of government
socinl action, An i1l or illiterate population can not aspire to
development, The quality of life of the population can be measured
by certain primary health indexes: life cxpectancy at birth,
infant mortality, the growth and psychomotor develapment of the
child,
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D, STRATEGIES TO IMPROVE THE PROGRAMMING AND OPERATIONS OF THE
MAURITANIAN HEALTH SYSTEM

I. Introduction

Health sector strategics must attempt to integrate the
differcnt social and cconomic factors discussed in this report
in order to approach the different levels of socicty with
appropriate mcethods for planning, implementation and follow-up
of programs foc the prevention and control of endemic and cpidemic
discases. This approach will also facilitate the allocation of
health budget resources; by cstablishing links between health/
nutritionnal activities and other soclo-cconomic Tactors, it will
e possible to dnterest politicians, social pressurce groups and
government officials to make "appropriate" decisions threughout
the country.  The word "appropriatce? is uscd here to underline the
local or regional character of such decisions, Given the varicty
of social and cconomic conditions existing in Mauritania, and the
varicty of causcs cnhancing the transmissinn of discaesc among the
different population groups (nomads, sedentary, rural or uxzban),
it is not posnible to adopt a single basic methodology to plan,
apply or follow-up prcventive medicine programs,  For oxample, if
a vacecination method could be found to provent the moct seriaus
of Hauritanio's contagious discases, the conditions of its distri-
buticn and applicaticn would be different accordinag to lncation,
2thnic group or cconomic level of thu group to be treated.

In selecting stra
S S

tegics in the Health/MNutrition sector, the
following two questions mu

nust be answered:

~ What are the appropriate activitics to control the most
prevalent discases in o given area?

-~ What is thoe appropriate level of investment to achicve
this control?

The answers to thuse questions can only be found afterx
detailcd study of the situation by cxperts who know the country
and its inhabitants, and who are aided by public health and
preventive hcalth speciolists,  These answers will furnish a
varicty of "schemes" for cach alternative, among which can be
selccted the best given available resources.

IT. Social and Lconomic Strategies

The major disecases which must be taken into account in health/
nutrition planning for Mauritania are: diarrhea and enteritis;
childhoaod infectious discascs; intustinal parasites; rcspiratory
discases (pnoumonia, bronchial-pncumonia, pulmonary tubexculosis);

FirodFamitates mAalntibrabtTAan e malAarane ttmatmamig el bt Mt e e Al
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dracunculiasis, Seccondary discases include: dermatitis, inscct
and snake bites, venercal diseasce,rhcumatism, conjunctivitis,
otitis ond various othur infections.

The henlth professionals worklng in the dispensarics or
villagc hLdlth centers (who are in constant caontact with the local
population) will help deotermine the Jdiffercnt othnic groups
knowledge of tho most frogquent discnses and their attitudes and
practicces concurning thesoe Jdiscases,  This ficld dato should permit
the Ministey of Health technicions to discuss with the official and
unofficial community leaders concerning: the role the local poapu-
lation can play in preventing the spread of the discases concerned;
the moost cfficicnt and lueast cxpensive methods of controlling the
diseascs; thu types of health workers and community members who
should participate in the campaign; the type of hierarchical
owganization and coordination with rural development scctors, cte.
Those exauplos show the dmportance of this strotegy of group work
and the delegation of responsibilatice which is the basis Tor the
mobilization of socionl action., The vericty of schimmes resulting
from these discussions will permit the choice of +the most appropriate
option,

III. Strateqgiecs foxr the Control of Discase

Te Preventive Moasure

&)

Preventive measures for individual or community protection
ngainst discasc may be srcomplished by two means: individual
imnunity or contrel of the agents responsible Tor the discase.

The control of cpidemics bogan with Jenner'!s discovery that
the ceowpox virus, whon used to innsculate man, protected him against
mallpox, omallpox is the first infectious, contagious and epidemic
discasc to bo virtuaolly crodicated os the result of vaccination and
epideniological controls.

In Mauritaenia, the Cnlarged Vaccination Program (PEV), in
association with othcr complementary vaccination measures conducted
by the MCH Cinters, cnvisages # program te vaccinate over the next
five years 055 of the nation's children against: tubecrculosis,
diphthvriw, tetanus, poliomyclitis, wmeasles and whooping cough.
This will increase individual immunity among infants, Implementation
of this plan will rcquire cxcellent planning and coordination of
logistic weans, community mebilization, trainino of technicoal teams
and improvemcent of the cold storoge facilities, The following
factors wust aloe be taken intu account: climatic problems,
community attitudes, organization of systemsto enlist, supervise
and aid pursonncl, systems to determine the location and number of
persons ta bu veccinnted during cach cycle, e¢te. Only a computer
can take this multitude of variablis into account and indicote the
best possibilitics for implemcntation.
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particular.

ancwy, but they will produce
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A lorge paxt of the Vauritanian population lives in these
regions, This problem is, thereforv, a major concern of the
Ministry of Health, which has 1iitle control of the environment
in rural zoncs and, given the fact that lack of sanitation and
education contributes to the contamination of water by animals and
men, The Department of Hydraulics, which is part of the Ministry
of Rural bevelopment, has the responsibility of developing and
maintaining thi watur resources of the nation; however, its
personnel and cquipmuent resourcos arco very limited,

As concerns whe quantity of water, all human @gglomerations
should have aveaileble a sufficicnt quantity of water {(a minimum of
20 liters pur porson per day).  However, the water resources of
Mauritania must b prrzimonziously cemployed; any immoderate use of
water may lead te cxhaustion of tho aquifers, with catastrophic
consequences for the nation,

The Hauritonicn Tovernment must, therefore, cstablish a general

policy for the improvement and usc of the nation's water resources.
The Hinistey df Health must participate in forming this policy,
particularly in the aspects which concexn health: protection of
water sources; henlth control of distribution nectworks in towns,
the determination of wioter quality and quantity standards for human
consumption; the cvoluation of possible negative effects on health
resulting from ovisting o- projected water projects for human
consumpticn, animals or irrigation; the wator requircments of the
different urban centers; and inspection and control by sampling of
water sourcoo,
- Watur wos selected as osno example of the strategic actions
to be undercakon in controlling the cnvironment, However, there
is 2 large range 97 cthes actiong to be studied which also play
an important role in hoalth prescrvation,

4. Education iiunrores

The wbjective of cducation meosures should be to make health
education @ national crusade with the participation of all major
forces of the socicty,  The usce of massive cducation campnigns for
hecalth and nutrition -- through written and spoken communications
media ~- will be one of the elements, However, there are many
ather actions to be undertaken: cevelopment of health cducation
materiale adapied te conditions in the country; training of health
education pursonncl throughout the country; organization of health
and hygicnc cducation programs integrated with other Ministry of
Health progronms, cte.

The objective of thesc actions will be to change attitudes
unfavorable to good health, They will require foirly extensive
follow-up ~nd a precise plan of action. The interpenetration of
strotegies in this arca will he considerahle,
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5. Complementary Actions

Complementary strategies may include the study of the
possibilities of using traditional medicine in conjunction with
the preventive and curative programs of the Ministry of Health.
Traditional medicine represents an important resource; positive
experiments have been conducted in this area by other countries,
such as Madagascar, Upper Volta, China, Vietnam.

Technical and financial assistance from such international
organizations as WHU, UNICEF, UNFPA, UNDP have been and will remain
very important for the development of complementacy actions
envisaged by the Ministry of Health.

The recommendations made by health technicians having worked
in or vigited the interior of the country must be taken into account,
for example, recommendations concerning centrol of urinary schisto-
somiasis, malaria and dracunculiasis within the framework of the
dam projects. (36)

In the repart mentioned above, recommendations for control
of schistosomiasis are given, as well as for the installation of a
surveillance team hefore beginning construction work (with regularly
scheduled observation periods). This report also suggests the
mechanical control of the level of reservoir waters to expose the
snails and mosquito larvae to the sun, which would destroy them;
the protection of wells by cement structures; the use of molluscides
and larvicides, ectc, It should be emphasized that the organization
of basic health care is the least expensive and most ecffective
method to combat malaria., (36)

Other studies were conducted by the research team of the
National Hygiene Cemter at Nouakchott., This center is capable of
providing technical assistance for epidemiological studies in
Mauritania and of conducting scientific research,

IV, Program Management Strategies

The choice of possible strategies for the management of
disease control programs is the logical continuation of the socio-
economic and epidemiological strategies,

(36) E, Malek, D,R, Goff: "An Assessment of the impact of the
Projected Dams on Water-Related Disease, with Spedial
Reference to Schistosomiasis -~ Rural Land Reclamation
Project 682-~0203 Mauritania (1981).
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These possibilities may inciude community level managem=nt as
well &3 management at the Miristry of Health level. Over this wide
range, thers are a grent vatiety of management techniques, An
cxample would bhe the chinice of financing to meet the costs of basic
health carc. After a study of a given community, Ministry of Health
representatives could diroiss the different budgetary sources with
the community cepzescntotivies and decide the type of community
organization to be resporn ible for purchasing medicines, ete,

The difverent lypes of organization mentioned below are
generally 7Tound In the ocperations of the various health campaigns
that are beine conducitod:

1.

Ponthicain-4ion

ENLORERAISLEILY PABR LY

(1) Commur; v
Community Larticipatlon is indispensable in 2ll social programs,
especially neal*n prograns,  The community mus+t be motivated from
the very boginning of the program through discussions with community
represcentatives. The community's priorvities wmust be identified and
discussed with respoct to the positive and ncgative aspects of a
health/nutciticn projoct; “his stage i9 cssential before beginning
any type o. achtivity In o community,  Ta Mauritenia, the basic health
carc progronm wiil redqaiic a systemctic approach in order to fully
utilizs the monocerind and operating possibilities, An analysis
ot the Trarza cad Atar or. sotions, as well ac similar programs in
Tanzania and Toyn, may help in this cclection.

(2) Infecmarion of Paogn o

e T et Ly -a

-

The combined Dateznid and Child Health/Nutrition/Vaccination
and Health Cducotion srograns ave a good example of the importance
of unified actlvity, These pragrmams can be considercd the best in
Mauritenin “ox tbeix 70 covesnn: rates and rclatively low cost.
A pexsonncl rooLredinean
for polyvalent covicns.  Uihex programs could profit from this type
of organization to irorove their results.

(3) ¥enticnl and Honiton' sl Tvpe Maracemcn® Programs

A vertical type of program could be recommended to the
Mauritanian covernoent o macro-environmental control in combatting
major endemic discases. tHowever, these programs are less used in
modern proventive medicine s community collaboration is now
preferred o complement 201d actions. A good example of well-
conducted vertical progzane is the anti-malarial DDT campaign to
kill vector mosgaitos and Larvac.

Horizontal programs imply coordination and integration of
program acuivii.es with comnuni.y participation, In Mauritania,
local services ore almost always integrated; however, at the level
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of the Ministry of Healta in Nouzkchott, the different services
have developed virtually wiihout inter-service coordination,

(4) Private ono Mixod Proarams

As health programs are among the priority social praograms
for the cominurity and the State, they attract large numbers of
persons and organizaticns willing to offer assistance. Religious
and voluntecr groups from bilateral sources generally offer this

type of assistancec. However, such activities often do not become
part of cohercnt national health planning, and they may become a
hindrance to the dovelopnent of an integrated health plan.

Private or mixed hea’th programs should always be examined
with great care by the Mirictry of Health before their implementation,
If these projects do not correspond to a general planning conception,
they should not be recoptecd.
o

rivation Programs

——— e et o, o — A SR

These programs cepresant the majer means of spreading health
cducation te the populaticn, provided sufficient technical and
financicl rescurces 2.o available for effective implementation,

In spite of financial restrictlions, these programs are tne only
means of Achicving o pesitive change of community attitudes concerning
health and nutrition,

In conclusion, there are a large variety of operational
strategics which way be cmployed for program development.

L. RANGE OF HEALTH POLICY OPTIONS FOR MAURITANIA

I, Introductiog

Afton exanining the technical, financial, social and political
considerations prescnted in 4his report, the conclusion is that
Mauritania necds o well-defined health policy accompanied by a
detailed plan of wction., This report constiir tes o bare outline
of such n pl.n, The Ministry must now formu..te both short- and
long-term planning, solect the strategies bost adapted to nceds
and resources, establish a cetailed schedule of cctivities and
tasks to bo fulfilled by cach level of health pcrsonnel and,
finally, provide o means Far systematic cvaluation of the programs'
results, A series of five “gptions' follow, setting forth possible
strategies to be used in goveznment decision-making in selecting
a health policy dirccted townrds the year 2000,

These options cover the range from a projection of the trends
sketched out in the dra®t Fourth Health Plan (1901-1985) towards
the year 2000 (Option C), to the operation of a Health/Nutrition
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system in the context of multi-sectoral development (Option A),
with intermediate options (Bp and Bq). As a complement to the
foregoing the possibility of progressive application of the
different options ovir successive S-year periods (Combined Option
or Option U) is described.

II, Summary of Basic Aspects of Government Health Policy in
Mauritania (%)

- Health for «2ll in the year 2000

Priority to preventive medicine

Health actions in rural zones

Popularization of basic health care
Improvement of management in all health units

III, Options for Government LConsideration

Taking the foregoiny health policies into consideration, a
serics of 5 hcalth options is presented, E.ch option will be
examinec under the following perspective: justification for the
selection of the option, strategics to be followed and constraints
to be considered.

The options will be presented in the following orders
C, Bp, By, A and D (Combined Option). These options represent
choices of increasing complexity, the last option analyzed being
the progressive integecation of the preceding options,

Iv, OPTION C Continuation of cxisting trends: priority to
facilities and budgetary calculations to
reinforce the health network in urban centers,
Beginnings of community medicine.

I. Justification

The Ministry of Health has already prepared a draft Health
Plan fopr the period 1981-1985, the budget of which is estimated at
6 billion UM, and in which individual services (i.e., services
rendered to individuals as opposced to community services) have
priority in budgetary allocations. The approach of providing indi-
vidual services of the centripetal type (where the pecople seek care
at the health centers) attein only modest coverage (less than 50%)
in countries such as Mauritania, where tncre is a high rate of
illiteracy and an insufficient road infrastructure, Thus, the
impact of these services in reducing the morbidity rate is limited.

(#) Ministry of Health Plan 1981-1985.
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nee ihe Governaznt ot Mauritania has decided to accept
foreign assistarze tn cxtead the urban health infrastructurc as
the central cloment ol the plza, the consideration of this approach
is given a prisxzity over all other options, at lcast for the
1981~1985 pceriod,

Howcver, oi

i

2. traino

the negative impact ov this opticn can be lessened in the
long term if, simultaneously, preparatory activities for the
implementatiecn o7 the other options (B» in particular) are undertaken
The locatica and cquipment of new health units must be carefully
studied, as well oo che vVeasibilily of recruiting professional
Mauritanian pursonnel and the ability 4o cover recurring costs
over the yeors Lo como,

3. Lonstrainis
~ lack of availability of professional Mauritanian personnel
Tor new health units;
- hich recuszring costs widch will compromise the Minictry of
uuﬂllh" buadg. Loy resources Lo extend health services to
droal arong;
~ the lew oificieney (high cost and low coverage) and low
eifectivencos (hodeat decrense of morbidity, mortality
and feotility rates) nf individunl health core;
- this approcch will retozd the implementation of a preventive
medicing comnnign of du1flﬁi0nﬁ size tc respond to the
countoyts needs;
- increase thoe dimbalance of health/nutrition care between
urban and rural arcas;
- 47 mur.l Jrvelepnoat 1o oa gavernment priority, this option
WL1D nL oo L"
- vexy high cost o0 individual carce (curative medicine).
V, OPTION Dp Planning, nrtogramning and operation of Health/

Mutrition secrvices within the framework of combined
accviors to optimize thoe yiclds of existing units
anc create new polyvalent Health/Nutrition units

in 570 villages (15-20% of the population) where no
tealth/Nutrition scrvices exist,

1. Justification

a, Before extending health facilities, the Ministry of Health
must strencathen and incruacce the output of existing health
service units.

be It is uwcont Lo respond to the basic nceds of the most
disadvantaged scunents of the ponulation in Health/Nutrition.
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as one of the fundamental steps in rural development.

Village modules, composed of producers'! cooperatives, Health/
Nutrition bureaus and rural schools, must be developed in an
integrated frashion (Figure 4),

2. Strateqy

a, The reinforcement of existing health facilitics implies the
renovation of thesc units and their modernization (equipment,
medication, vehicles), as well as the retraining of personnel
in polyvalent activitics (Hcalth/Nutrition, Education).

This reinforcement must also include, in Nouakchott, the

Ministry of Hcalth and its dircctors; hence, the necessity

of reinforcing the diffcerent technical aspects of hcealth

plaining: administration of scrvices, bio-statistics,

epidemiclogy, demography, nutrition and evoluation,

b The total system for the administration of hasic health care
in the villages must include the following clements:

- Health/Nutrition care (promotionnl, preventive, curative
ond recuperational)

- when the bosic health care workers pan not solve a medical
problem, cvacuation of the patient to other treatment
levels

-~ improvement or installation of water in the majority of
villages (weclls or borings, as required)

- caonstitution of a food stock (pruferably provided by the
rural community itselr) for familics suffering from malnutri-
tion due to a lack of food

- Health/Nutrition education and cvaluation of Health/Hutrition
programe by rcgional supervisors,

3. Lonstraints

~ the high costs recquired to obtain optimum output from
cxisting Health/Nutrition servicos;

~ limited capacity to train Health/Nutrition personncl; the
nceds are increasing and the numbers of professional
Mauritanian personnel minimal;

~ lack of coordination between health, education and
agricultural devclopment facilitics;

~ separation between "urban worldV and "rural world®

- rather limited programs for control of major endemic
discascs.,



VI, OPTIGON B1 Planning, programming and operation of Health/
Nutrition services within the context of a poly-
valent system (health/nutrition promotion,
prevention, recuperation, rchabilitation),
characterized by normative centralization and
administrative decentralization,

1. Justificotion

The objective of this opticn is to respond to the necd to
rationalize the usc of nationnal health system resources, that is,
to increcse cfficicncy (high coverage at low cost) and effective-
ness (favoreble impact on morbidity, mortality and fertility).

Planning, opcration of services, training of personncl,
ndministration, cvaluation and ruscarch must be coordinated in
order to obtain o good management of the system (see Figures 5
and 6),

2,y Strateay

The integration of o hcalth system of the pyramidal type
operates in an nscending dircction according to treatment needs and
@ duscending direction according to the location of services and the
decxwinsing complexity of carc offered to the community (sec Figure 7).
The administraotion of basic health care must be composed of poly-
valent units capable of locally solving a significant portion of
the endemic health problems of the rural population, These units
would bu part of the village modules, recciving assistance from
the mobilec units (for preventive nctions such as vaccinations,
dental carc, wtc.) and regular supervision,

3. Constraints

~ structurc too compartmentalized at the national level
(Miinistry of Health at Nouakchott);

- isolation of towns and villages (difficult road access-
ibility during rainy scason)

- nonexistant ambulnnce system;

-~ poorly developed telcphone and radio communications;

- lack of sccondary rural roads, ctc.; insufficicnt physical
and humnn resources;

- absence of cfficiunt cpidemiological surveillance system;

~ statistical and hecalth data of poor quality;

~ interference with policy and decisions and tcchnical
operations of the Ministry of Health;

~ part of hceolth network is poorly located; almost total
lack of hcalth caze and scrvices in the rural arcas where
B0% of thc population lives;

- incquitable distribution of resources between curative and
proventive medicine; lack of medication, equipment, etc.
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VII. OPTICN A Planning, programming and opcration of Health/
Nutrition services within the context of
integrated “nter-sectoral development,

1. Justification

This option is based on the acceptance of a direct correlation
between the state of health and the state of nutrition. The frequency
and length of diseases, as well as the biological user of nutrients
(assimilatiaon), are under the influence of a series of individual
factors, Health care and food consumption arc factors which must
be taken into consideration at the coamunity level within the
context of nmulti-sectoral planning.

Diagram 1 (below) shows the complex relationships of this
approach,

2. Strateqy

Health/liutrition programs must be considered as part of the
promation of economic development and the redistribution of revenue
for the improvement of family welfare, These programs to improve
the "guality of life™ are of as great impartance as investments in
physical facilities, for example.

Inter-sectoral planning must be based an well-defined develop-
ment priorities. /fmong these priocrities, one of the first chould be
improvement of the ‘quality of life¥,

It would he necessary to collect data on the number of work
days lost due to sickness and the average length of absence for
health reasons (personal or family); these data could serve as the
basis Tor calculating the negative effects of illness and deter-~
mining the usefulness of health/nutrition programs Trom an cconomic
standpoint,

3, Constraints

~ uncoordinated distribution and utilization of national
budget;

- absence of coherent development strategy;

-~ weak government capacities for planning, programming,
nperation, supervision and evaluation of Health/Nutrition
["JI‘O grams H

-~ limited number of upper management and key personnel in
the different sectors;

- lack of motivation (and low salary levels) of administrative
personnel;

~ decisions made without taking technical data or future
implications into account.
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VIII, COMBINED OPTION D Progressive implementation of options
f-Bp-B4-A, as planning, programming and
operation of Health/Nutrition services
develop as a result of the nation’s
madernization,

1 Justification

As the sequence of Uptions C-Bp-D4-A represcnts a series cf
objectives progressively more difficult to attain, it is necessary
to employ increasingly sophisticated methodologies, However, this
sophistication is not only a recult of development in the health
sector. General development must be considered as well as the
possibility of moving from an option with simple objectives to a
more ambitious option: this passage will be facilitated hy the
dynamic process of modernization (Figure 8),

2., Strateny

In order to implement this option, it is necessary to have
sufficient lead-time for those activities whose objectives are
uppermost (Diagram 2: see broken lines).

3. Caonstraints

See the specific constraints given in the descriptions of
each preceding option and the constraints common to all options
which are presented below.

IX. Common Constraints of all Preceding Options

~ global and per capisa revenue insufficient to meet needs;
high illitoracy rate;

- difficultics in changing traditional attitudes and habits
concerning health/nutrition;

- difficulties in attaining food self-sufficicncy;

~ lack of cquitable participation in village decisions
(i.e., dominance of patriarchal and hierarchical power);

- abscnce of community awareness of the importance of
hygiene and nutrition;

- government actions creating increased dependence of the
population on a multiplicity of services (high price of
medication, high maintenance costs of hcalth facilities,
food assistance, high ratio of forcign to Mauritanian
professionals)

~ high fertility rate, high population growth, accelerated
urbanization;

- low life expectancy at bSirth (40 years). High mortality
rate from U to 5 years and high matcrnal mortality rate;
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Figure 8. Theoretical Coverage of Different Options.
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~ unplanned migration;

- nealth personnel attracted to urban assignments;

- quantity and quality of water is heneath vital minimums
(insufficient rainfall, insufficient running water);

~ low priority given to preventive medicine by professionals
and government services;

- soclo-professional incomptability between modern and
traditional medicine;

- concentration of social services in towns, where only
20% of the nation's population lives.

Fo FEASIBILITY OF THE OPTIONS PRESENTED

I. Potitical Viability

An objective analysis of the situation of the Mauritanian
health system and its problems has already been presented in this
report, The following reviews hcalth policies as they relate to
the options to improve the health situation. The objectives of these
different options is to improve the health coverage of the population
and to dcecrease the cost of health per person per ycar, Increased
coverage will have a positive effect on the current high morbidity and
mortality rates. Decrcased costs per person treated (duc to health
promotion and curative and/or preventive mcasures) will permit bettexr
use ot the funds allocated fo the Ministry of Health.

Lach of the options presented merits consideration by the
decision-making units of the government, not only from the stand-
point of improving the population's health but also with respecct
to the implications of improved health for other developmnent sectors.

Unce a given option has been selected, it may cause signifi-
cant modification to and compromise in the administrative mechanisms
of the State's social programs. Cfficient and effective systems must
begin to replace former unproductive systems if Mauritania is to
progress in its social and economic development,

The Fourth Health Plan (1981-1985) demonstrates that the
will to change is particularly firm in this scctor, Howevecr, in
order to achieve the objectives cxpressed in this plan, a much more
detailed program of action must he developed; such a program must
take into account both external and internal factors affecting the
national hecalth systemr,

The health options discussed in this report represent a
serics of applicablc models to facilitate development of a precise
program of action. The seclection of a given option at the policy
level will depend on the priority accorded by the government to
health as comparcd to other sectors. Appropriate health..legislation
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The selection of "Option A" would indicate a multi-
disciplinary approach to integrated development and the government's
will to resolve, in a dramatic manner, the problem of food self-
sufficicncy, On a long-term basis, the only satisfactory strategy
to reduce the problem of foed insufficiency in the rural areas of
underdecveloped countrics is to improve the incomes of rural food
producers: farmers, Tishcrmen and livestock raisers, Option YA" is
conceived to ochicve this objective; health will improve as a result
of a generalized up-grading of all sectors.

Finally, thc sclection of “Option D' would represent the
government'!s decision to adopt ambitious long-term objectives
(horizon £J00), using a methodology which nevertheless divides
the operational asspects into five-year segments, cach a preparatory
stage for the next development step.,  This option would apply m.dern
planning methods (logical scquence of tasks and schemes) while
continuing to improve the operation of services. A simplified
description might be to say that this option represcnts a progression
from a fairly simple option (Option “C", for example) to an extremely
complex option (Uption "A"™), passing through intermediate stages
(Options %' and “B1")., In reality, this process would include a
morc complex and sophisticated feed-back mechanism which would permit
contipual adjustments of oporations according to the results desired.

II, JTechnical Feasibility

Technical feasibility will depend essentially on the degree
of specialization in community modicine of the Ministry of Hcalth
staff and the quality of technical assistance furnished by WHO and
other international organizations in preventive medicine, public
hecalth and tropical medicine.

. OPTION C: The continuation of the approaches of the Third Health
Plan (1976-1980) and the Fourth Hecalth Plan (19871-1985)
until the ycar 2000 could have unpredictable consequence
for the nation. This continuation does not take into
account thco constraints which complicate the operations
of the national system and decrease its impact, These
constraints fall into three categories:

a, Constraints linked to internal factors of the health system, and
which affect:

i, Manaqumcnt/plannigg: the absence of a diagnosis of the
health situation of the country of a long-term strategy
and of specific plans of action to mect specific objectives;
ii, Operation of services: the laow priority given to basic
health care and to preventive medicine; the neglect of
possible positive uscs of traditional medicine;




i _ ~CdonEity) of the heal®h personncl
d:  Mauvritenian prarzssional and peéra-profecceional
percennel do nei, Lo gonesal, receivs polyvalunt twzinings
nor do they have sufficic, motivaiion to work in rural
areas;

Administrotion Hf gnvicecn:  the very high costs per capita
PEr vear; recurrinc costs ot lovels higher than projected

reseirces vor che | Lalth roetor; absenee of any kind of
logistical supnort;

Ve EME:HE&ED?¢_£QLJQM:HQNFDEL;QHQENQEiQT oF health focilities
and purecicl: lack af aysanmatic data collection and of a
henlth Zavorme Sicn crster the lack of A healdh evaluation
systum; She ve sy 1:7mlted supe:v.sion of programss the lack
of Liand-ede, procediros and prucise techniques to be followed
by rersoyonul; eniy —artial ro-lanal and loeal decentralization
and cvan t ~acks cechr?sal ~UppoL s,

« Constraints 17-ked o Tovors extennal t o_th: hcalth system,
caused by:

i, Bopulaticn jrovih:  an arnual growth rate of 2,5%, in the
Tace of vory linites natsonal wesources: demogrophic variables
charccterized by hiv rat, 5 of fertility, nortality, migration
(inteenal ana mterational); o 1ifo sxpectancy at birth of
40 viors,

ii. the precosicus state of honl'h: hich prevalence of certain
tropical cisencis (qalacin. nchistoconiasis, Guinea worm,
intessinal narcoitic); contoilous disocoses (measL‘S,
rulnonory cubcrculncis, ven-real diserses) and infectious
discases {diarrhi: and enteratds, pneomonie, dermatitis,
ronjuroniviiia, o itdis).

iiia Lhg ot b of DU e dotany deficicncios dye to
Lynoro s, adil w1 tane. abrupt weanince, The existence
0F malrutritlan dr b to insutvicient food.

iv, e cooiomis si tion  hoavy denendency on foreign aid; low
growth -7 G Wopercentace of the national budaet allocated
to healin; low per canita incoac; unenployment, inflation,
increasing ~iiers of tianspoxt, medication and cquipment,

vV, iﬁq_igqﬂql_qjtgggiQL: ihe lorge diversity of ethnic groups
and loc:l languages; attitudes and practices concerning health
and nutrition which may be dangeros; lack of cquitable
participation in villace decision-making (dominance of
patriachal and hicrar:z-ical powex); 1.2k of community
Pparticipation in planning, operation, Supervision and
evaluation oFf healgh progrnans,

vi, ihg_ggj;ygﬁggmgi_ybg Ervaionmont: low rainfall, difficult

acceosibility to wate:r sources (insufficieont quantity and
quality fTor human consusiniica aond foxr agriculture and live-
stock) groving duserﬁificatimn; difTicult road communications
during rainy soasen,
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of intornal and cxsernal

c. Constraints linked tc inhc

]x)'x
factors of *the nationa’ health suston. Therc should be a dynamic
relationshin between the health System and the milicu in which it
operates; parmancnt contact shaould exist between decision-making

, brtween the government ond the

units and operational units, 1i.c
is quite supcerficial at present.

community. Howecver, this contac

c*

The Fourth Healsh Plan, as well ac the plans which preceded
it, has not been the product of any gleba' plan ox any socio-cconomic
developmecnt policy. A woll-conceived health plan should, for cxample,
reflect regional pecularities and take into account hydro-agricultural
developments affecting the envirenment. Thic would imply the
allocation of sufficient »ecources (netional budget, health services,
qualificd perscnnel, cquipment, weoiteoiols and fozeign aid), and the
develeopment of o policy of i lcerated long-term planning, so that
the Ministry of Health'u rnolicivs Loceme parnt of the thinking that
goes on to the devolopmen® nlan,  (37)

These technical censideracions loead to the conclusion that
the Fourtn Honlth Plan ia in roasity o GSroosivional plan.,  Its
character will facilitate 'ae lahorious sreparation of the foundation
for the Fifth Plan (1986-1990). 7The prepaeratorsy steps for the Fifth
Plan rcould begin immediciely: horce it is diopertant to consider the
following Dleon Hzo

] \\q -

2. OPTION B:

The selectinn of *this aption would permit implemen-
tation of bacic health carxe seaovices in the poorest
communitics of Mauritonia, 1% would establish basic
health scrvices capable of rmesponding to the fundamental

nceds of 207 of +he notion's popula®ion, as sketched out
in the Foroth Hoed'n Plan (5). Option Do presents the
teclinacel ann Veasitillty ospocts of this type of

y
nrogram,  U-eimization of Lhe cutput of existing
health units 75 cncther nopest of this option,
Basic nealth cize in accorcdance with the bases
estvablished by the Yerlio MHoalth Orgonization (38):

a. must be conccived in relation to the cusvoms of the population
to which they arc dirccied ond must zzspond to the rzal needs of
the community.

b must be an integzal part of the natfonal health protection system,
with other levels being established to support the peripheral

units, notably concerning supplies, supervicion and cvacuation

(37) Inter-Ctat de Lutte contre La Ulchercsee dans le
Sahcl (CILSS): “Rapport de 1la Mission du CILSS Auprds du
dinistdre du Travaeil, de la S:al¢ ot de AfTaircs Soccialss.
r')

Leger et al. (1960).

(38) OMS/UNICEF: "lLcs Soins de Santd Primaire’ Gendve/Mew Yorl,
1978, p., 70,
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of patients requiring more specialized treatment.

c, must be totally intcgrated in the activities of other community
development sectors such as agriculture, education, public works,
construction of housing and communications.

de must benefit from the participation of the lecal communities
from the planning stages until actual operation of the health
services in order to be adapted to the needs and priocrities
at the local level. Decisions relating to planned activities
must be the result of a continuous dialogue betwcen the popu-
lation and government scrvices.,

e. must bc supported ebove all by local resources: the cost of
services offercd must not surpass the strict limit of the economic
resources of the community in question.

fo must constitute an integrated set of services: preventive and
curative garc, promotion of health and rehabilitation provided
¢o individuals, families and the community.

g. must, inasfar as possible, be implemented at the most remote
level of the health scervice by personnel trained in these
duties,

These principles lead to the development of three themes: an
intcgrated approach, concentration of actions in the villages
themselves and priority to preventive medicine.,

Integrated Approgach: this means that health care will be not only
preventive but also curative; a program for spacing of births must
be offered to couples, as closely spaced pregnancies may compromise
the health of the mother and the newborn., As health and nutrition
are inter-related, @ nutritional program must be an integral part

of health care. Health education and supervision must complcment

the polyvalint activities of the health unit (village health bureau).
This integrated approach can have important synergetic effects.

Concentration of Actions in the Village Itself: this will permit
local participation and, consequently, facilitate identification

of the comnmunity to the government through a common purposc, Capital
and recurring costs must bcu earmarked especially to the villages

and their inhabitants, WNcighboring villages will become interested
in adopting ccrtain aspccts of the program, and social process will
be initiated,

Prigrity to Preventive Medicipne: +this is important from the point
of view of the relatively low cost of scrvice and the appreciable
effects on the incidence of disease. Positive results may be seen
in a relatively short time (5 years) and can be compared tec the
less spectacular results of the curative approach in urban areas.
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The list of actions cnvisaged is a- follows:
g

a, basic health carc

b. preventive medicine measures

c. improvement in tho quality and quantity of water in the villages
de health/nutrition cducation

e. training of at least 4 persons per village in Nutrition/Basic
Health Care

f. food supplements for cascs of malnutrition in vulnerable groups
(children less than 5 years old, nursing or pregnant women)

ge. strengthening (at the level of the Ministry of Health in
Nouakchot® and in the 12 adninistrative rcgions of the country)
of wanagement aspects: aperation, supcrvision, distribution

of medicines, planning and cvaluation,

Most of the capital expunses proposed (4,3 billion UM
for the period 1991--2900) rust come from foreign assistance sources,
Howcver, the Mauritanian G-vernment as well as the communities
concerncd must participaic to vhe ortent their resources allow,
The program must develop ir o progressive manner: 5 villages perx
year during J ycars and prugsfessively thereafter (10, 15, 30, 40
and 60 per yeer) uptil coverage of the 571 villages is attained
around 1995,

Village water will be improved both in quality and quantity
(wells or borings, as rcquired)., Wa%cr distribution: points would
be placcd ncar the viliage centes. [aintenance of the equipment
would be assuwced by cpecially traincd mechanics (1 Tor cach 20
villages) who will weed a vehicle. Inasfar as possible, technigues
which do not require continual wmainternance will he used (photo-
voltaic solar pumps. windnill pumps, cic.). Watering of vegectable
gardens is anothcr possibility Yo be evxplored; at times, sufficient
water will be available from irvigasicn perimeters,

Systematic supceovision mus® be provicded in all cases by
specially traincd supcervisers (1 for 10 villages); they will be
part of o regional health personnel urit and will require a means

of transport.

The specific objective of the project, which will satisfy
basirc health care needs, will be to decresse infant and maternal
mortality, deccease infectiaus diseases, increase life cxpectancy
at birth ond provide accussible family planning scrvices for those
couples who need it. Malnutrition should be appreciably reduced by
improved Health/Nutrition ccusation and the possibility of aiding
vulnerable groups with supplementary food assistance, Cexrtain
communitics could create their own food stocks and be responsible
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for its storage and distribution pursuant o guidance provided by
health specialists.

Health specialists must be helped by the community. This
will require the development of a methodology of community parti-
cipation. The villagers must also be responsible for the periodic
renewal of the first aid kit.

The village health center (polyvalent health post) must be
built by the community itselt, using local materials, The project
will furnish certain materials as well as technical assistance for
the operation of the center. The construction of wells and borings
must also employ a maximum of local labor.

It is believed that this approach; combined with the
strengthening of the existing healty system, will result in an
increase of 20% of health/nutrition coverage of the target popu-
lation by yeax 2000 (an increase of from 40% to GOY%),

Tables 10 through 15 present the cost estimates of the project
to satisfy basic health needs for the population of the villages in
question. These tables indicate that progressive satisfaction of
basic human nceds (BHN) in 570 villages represents a cost of
4,3 billion UM (in constant 1980 pric=s) during the 1981-2000
period. While thesz costs arc high, they are not exhorbitant
and include: storage oi food supplenents, estnhlishment of polyvalent
health centers and improvement of village water supplies, However,
in order to establish the project's feasihility, the following
table gives the percentoge of BHN costs as compared to the total
costs of the health scrvices in Optieon C:

Table 9., Compaxison of Total Ccs*s of Health Services of Option C
and _the Porticon of Bacic Health Carc costs of Option B2

(millions UM, in constant 1980 prices)

Year Option Recurring Costs Capital Costs
1985 C 757 185

BHN 25 29

% (3.3%) (15,7%)
1990 C 1,026 800

BHN 107 B3

% (10.4%) (10,4%)
1995 c 1,373 500

BHN 302 137

% (22.0% (27,4%)
2000 C 1,837 50

BHN 177 29

% (9.6%) (58,0%)
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This table shows that the p.oporiion of basic health care costs (BHN),
especially capital costs, is fairly high as compared %o the cost

of established health services., The implications of +this arc
discussed bclow in the "Financial fFeasihility" cection.,

From a technical point of view, it can be said that this part
of Upticn By (satisfaction of basic hecalth care needs) is viable:
with good planning, 2,500 polyvalent Health/Nutrition workers should
be trained by the yszar 2000 (4 per village, of which 2 auxilliary).
The key to successful training of such personnel lies in the prepa-
ratien for training (for the district of Nouakchott and the 12 regions);
the trainers will alsu be responsible for supervising the specialists
in their own regions. This experiment is currently under way in
the Trarza (where the first group of workers has begun to work) and
must bc followed by expansion throughout the country. As tec community
participation, there are alveady preczdents in Mauritania, such as
in Adrar, training of health specialists, and in other regions
training of traditional midwives or community health agents. Another
aspect to be explored is the integraticn of village mcdules composed
of distribution/producer cooperatives, polyvalent health/nutrition
centers {village hecalth units) and rural schools.

The role of the Nursing and Midwivss Schonl in instructing and
supervising the polyvalent hecalth specaclists must be clrearly defined,
as well as the possible collaborantion of other training facilities.
For example, supervisors could be tralinod either ot the Nursing
School or at the family scction of ENECOFAS,

I'm the second part of this rcport (nutritional strategies),
other aspects of health and nutrition activitics.are discussed
complemecnting the proposed training program.

The optimization of the output of existing health units will
be based an reinforcing the technical aspects and improving
logistics; this point has alrecady been discussed above,
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Teble 10, Csztlon Bp.  Bagic Human Needs in 570 Villages Where
Thfrv AIL No. HLalfh/Nqultlon Scrvices: Cost of
Crcating Polvva]cn* Units over the 19812000 Period.
(millions UM constant 1980 prices)

Basic Human Necds Estimated Cstimatod
Capital Recurring
Costs Costs

1. Ministry of health, Nkt
a, Improvununt of nantgbmunt

supervision, distribution B85.9 151.5
of medication 33.3
b, Improvement health planning 22.5 34,7
2. Regionail Health Centers
- Vaccination Campaigns 22.5 9.0
3, Village Level (Village Health
Bureaus
a. Polyvalent Health Centers 384.8 479.7
b. Salarius 1,140 Health Specialists - 319.,5
c. Salarics 1,140 Aux.Health Workers - 210,7
4, Food Supplements 1,096,1

5. Training Personnel

a. Health/Nutritional Workers 16.1 -

b, Supervisors (Prof.lcevel) 16.2 -
6, Village Hater '

a. Wells 211.9 186,68

b, Boring 543.2 396.8

c, Maintcnance 27,7 52,2
7. Miscecllancous

Gencral Expenses - 18.7

Total 1,330.8 2,989,0
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OPTION B2°

Basic Human Needs:
Budget Estimates over 5 year Pericds
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Table 13. OPTION B,. Satisfaction of Basic Human Heeds (570 Villages)

Bstimate of Superv151oh =end Control of FProgram (1982-20C0)
(in million

M constznt 1980 prices)

90 19911985 1996--2000

Type of Cost: Supervision/ 1982-1985 19E£5-1¢ Total
Control
A, Investments
Vehicles: Number (3) (18) (%0) (6) (57)"
Cost 1,485 8,910 14,850 2,970 28,215
Personnel: :
Reinforcement of Tech.Grecup 3%,038 18,225 30,375 6,075 57,713
Train.ng supervisory
personnel 0,850 5,103 8,505 1,707 16,159
Sub-Total 5,373 52,238 53,720 10,746 102,087
B. Recurring Costs
Salarics Supervisors (57) 0,527 6,143 14,917 16,672 38,259
Operating/transportation
costs 1,417 16,537 40,163 42,888 103,005
Replacement Vehicle pool 0,297 1,782 2,970 0,594 5,643
Maint./Repairs Village
cenrters 0,245 1,458 2,430 0,486 4,617
Sub-Total 2,484 25,920 60,480 62,640 151,524
Total 7,857 58,158 114,210 73,386 253,611

-Zd—



Table 14. OPTION Bye Satisfaction of Rasic Human Needs (570 Villages)

bstimate of Costs or Improving Watecr
in Villages (1982-2000)

(million UM constont 1980 prices)

Supplies

Type of Costs:

Totali

Improvenznt water in villages 1982~-198 C85-1990 1981-19S5 19962000

Capital Costs

Water impyrovement 570 villages {(30) (180) (Z00) (20) (570D

V5% wells: 428 ; (23) (135 (223) (759 ey

25% borings: 142 " C7) ( 45) { 75) (%) (142)

Costs: ( 495,000 171) 428 wells 11,532 55,525 70,575 22,275 211,880
(3,225,000 Ur) 142 berings RIS 172,025 2C5,875 57,275 543,150

Mechanic. /borings (1:20) ¢ 1) ¢ 2) () ( 0) ¢ 7)

Cost room/house (2,025,000 house) 2,028 4,050 3,100 - 14,175

Vehicles for mechanics/borirgs 4ge 1,980 4,950 6,500 13,725

Sub-Totol 40,680 244,930 11,200 85,950 782,910

Recurring Costs

Wells: Spare parts, replacements, 630 18,990 61,470 105,750 185,840
107 general costs, 6% ,899 6,147 10,575 18,684
contingency

Borings: Spare parts, replacements, 20% 1,07% 2,562 2,352 5,940

fuel, oil, etc.
Salaries: Salaries 7 mechanics L2 2,362 5,543 5,513 12,860
Iransport: Operating costs, spare 297 2,475 7425 7.425 17,622
rarts, replacements
Housing: Maint, 7 houses (20%) 405 3,150 3,150 3,150 9,855
Contingency (107%) 203 1,575 1,575 1,575 4,928
Sub-Total 4,478 67,149 233,667 349,200 654,494
Total 45,158 312,129 644,967 435,150 437,404



Table 15. OPTION B

o Satisfaction of Basic Humén Needg (570 Villages)

(million UM in constant 1980 prices)

Estimote of Costs of Technical Assistance and
Vaccination (1982-2000)

Type of Cost: Technical
Assistance/Vaccination

1982-1985 1986-1991 1991-1995 1996~-2000

Total

Ministry of Health, Nouakchott
Capital Costs :
Improvement of management/
supervision, distribution of
medication. Transport/Storage

Vaccination Campaign
Transport, Mobile Units,
equipment '

Sub-Total
Recurring Costs

Consultants Plan/Health/Admin.
personnel

Consultants Management/Supervis./
Logistics; spare parts, operating
costs

Vaccines (free from UNICEF),
Salaries, transport, campaign
operation, etc. :

Sub~Total

92,00

8,10

17,10

12415
13,05

3,24
28,44

11,25
9,00

2,16

222 41

4,50

4,50
9,00

6,75
6,75

1480
15,30

4,50

4,50

9,00

4,50

4,50

1,80

10,80

22,50

22,50

45,00

4,65

55,20

9,00
76,95

Total

45,54

22,39

24,30

19,80

121,95

...176_.
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3, OPTION B1

There arc two fundamentzl aspects to Option B,: the efficient
and effective intcgration of Ministry of Hecalth operations
{technically-oriented management and planning, operation of services,
training of personnel, administration, evaluation and research).

When these aspects are integrated, they should function like a gear
mechanism,  The sccond aspect concerns the basic health care services
organizcd at the village level (as explained in Option B,) as a first
point of contact of the health system with the community” (Level I,
sec fidurc 7), The health system will then beeome a whole, operating
at four levels (I, II, I1I and IV) depending on the complexity of the
health care provided. It is estimated that the cfficiency of this
type of system will increasc the health/nutrition caoverage by 20%

(from 60% to B0% around year 2000). Onc of thc important conditions

of increasing the dynamism of the system is to decentralize its
administration while retaining normative centralization. Anothex
condition is to restructure the Ministry of Health into basic units
corresponding to programmed activitivs: planning, administration,
evaluation, training of personncl, operation of scrvices, under which
the integrated programs will be placed (HWCH, basic health care, major
endemic discascs, cte.), In this manner, a matrix is erccted., arranged
in a horizontal manncr by nctivity and in a vertical manner by program,
A structurc of this type will facilitate the coordination of the
diffuerer o elements of the system which are, at present, dispersed,

A pyramidal arrangement of health care would have at its apex
the Ministry's Dircctorate and the Mational Hospitals and as its
base thc basic health carc services.

Une of the priority programs should bc to control major endemic
diseasus, MNow procedures arc being used in tropical countries with)
WHO assistance. Mauritaniao must participate actively in these adti-
vities through its National Hygiene Center. Onc of the problems in
treating walaria in Mauritania is the resistance of P, falciparum to
anti-malarial drugs such as cloroquinec., Studies are curreintly under
way in the use of mefloguine and pyrimethamine, in diagnosis by
immuno-~fluorescence and in the developmcnt of vaccines.

To control urinary schistosomiasis, methods are being sought
through more precise knowledge of the transmission mechanisms and
the biology of the snail intermediate host, the scarch for more effi-
cient and less toxic wmedication, the improvement of diagnostic
techniques and understanding of immunity responses which will permit
developmunt of vaccines or lessening of the pathological process,
The metabolism of metrifopate, which is active against the urinary
schistosominsis parasite most prevalent in Mauritonia (S. haematobium)
is being studied in Sweden, where "dichlorvos® has been isolated as
the biologically active metaobolite. At the Londen_$Schoel_af Tropical
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Medioido;, new medicines such as oxamniguine and prazigquantel are
being tested, A varicty of studies on schistosomiasis are being
conductcd in several tropical countrics in collaboration with the
Regional Bureaus of WHO. The Ministry of Health wmust participate
more actively in the solution to national health problems by colla-
borating with international health organizations. This will become
possiblc after the proposed opzrational recorganization,

From » technical point of view, this option is viable if the
idea of 2 basic rcorganization of the Ministry of Health and its
regional operational units is accepted. With the existing structure,
ministerial actions are uncoordinated, slow and respond only to the
mest urgent problemc,  Management techniques must be the first to be
improved, as thcy are the source of several problems discussed in
this ruport, W®odernization of the management system will cause
simultareous improvem=nts in planning, programming and operation
of scrvices,

4, UPTION A

Uption A represent the intecgration of health/nutrition programs
within the framework of multi-discipiinary development, The technical
viability of this option is thus beyond the decision-making powers of
the health scctor, However, this option mcrits the consideration of
the Government of HMauritania, as only this approach can provide an
effective responsce to the problem of food sclf-sufficiency.

The existence of multiple relationships between the different
development sectors is illustrated by Diagram 1 (page 57), adapted
from a model by J, Grant., (39) This model illustrates the social
dimersions ind intcractions of scries of variables affecting health
and nutrition, The dingram pernits the identification of the impli-
cations for planning: the direct and indirecteffects of the actions in
one sector.o~ another and their feedback to the original sector, so
that the nct effect of o given actiicn wmoy sometimes be unpredictable.
On the othur hand, thoerz is also a mutual reinforcement of the acti-
vities of different seclors, favoring synergic effects of simultaneous
actione,

Much work can be saved by adopting such an option, because of
the integrated approach botween health and nutrition, the interactions
between nutrition and infectious discase. and the relationship between

(39) J. Grant: "Poverty and Health in Intesaction of Health and
Yevelopwent®™, papers of the Conference on Interacticn of
Health and Development: A Focus on Social, Economic and
Environmental Determinants. International Council for
Intcrnational Health (1977)
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spacing pregnancies and the decrease of maternal and infendg
mortality.,

The nutritional state hes been identified as the determining
factor of thu length of  an illness among children in o study
conducted in Colombia., (48) Melnutrition can lead to illineeses
such o8 rickets, pellagra, scurvy and goiter. During the first two
vears of 1lifce, malnutrition is onc of the imporetant causecs of mental
deficicncics; the molnutrition of the mother may also affect the
physical and mental development of her child,  (41)

In Mauritania, whers food production and distribution are
inedequate, the possibility of increased nutritional deficiency
iz =lways to be considered,

Table 16 and Figure 9 present deta comparing the food require-
ments of tho Hauritonic nopulstion and the production of cersals,
meat and fish (1980-200L,. It con be scen that the highest possible
cereal production must be attained by year 2000, using the most
aavaonced tochnology and an increasec per production unit (5 tons/ha)
in order to achicve food self-sufficiency by the end of the century.
The accelerated growth of the Mauritanian population is onc of the
difficultice encountered in achieving food self-sufficicncy (Figure 2,
page 22), Figurc 10 shows the levels of cercal requirements
(caleculated on the basis of a balanced dict for Mauritania) for
1930, 15385, 1950, 1995 and 2000, These requirements are calculated
for the total population as well as for sedentary rural, nomad and
urban paputaticons., When comparcd with the data given in Figure 2,
it is ecasicr to sce the close inter-relation in Mauritania between
demographic and nutrition&l inspects.,

Uption A is the only option which could by year 2000 provide
ncarly totcl health/nutrition coverage to the Ministry of Health's
target populintion., However, o prercguisite for applying this opiion
would he tho coordinated and integrated functioning of all develap-
ment sectors,  If the politicnl will exists, this option will be
feasible in Mauritania.  This would mean that the government would
engage in a sectoral development process with all the advantages
such o strategy implies.

(40) ¥, King et al.: "Mcdical Care in Developing Countries®,
London: Oxford Univ. Fress (1972).

(41) V. Navarro: "A Systems Appronch to Health Planning®, Health
Services Research (Summer 1969), 96-111.



Table 16. Correlation of Food Requirements of the Population and Production
of Cereals, Meat and Fish (1980-2C00)
1980 1985 1990 1995 2000
tons % tons % tons % tons % tons %
Requirements 225,440 295,400 287,900 524,670 306,400
CEREALS rProduction >0,000 22,11 78,900 259.31105,2C0 77,9 52,00 47,0V 0000 57.6
85,500 32,611M34,400 45.71605.100  &4.417307,100  85.8
85,000 38.2151,000 52,5157 0CO %%.2.710,000 111.9
_— — —— I N T A
Reguirenents | 24,670 23,570 32,400 | 37.0.0 | 52,120
MEAT Production 26,000 105.6] 4/,900 165.8] 45,100 120,91 414.600 112.37 42,900 S$7.0
’ 532,900 120,01 ©3,500 wwinﬂl c2,500 170,07 59,000 40,0
Requirements | 22,440 27,250 {32,220 | 57.380 | 12,550
FISH Production 20,000 89.3) 27,500 100.9{ 50,500 156.7 72,500 192.9} 90,600 212.9
100,000 267.0]150,000 465,5!1755000 465,71200,000 490.0
Remarks: a. Estimated 1980 production.
b. from 1985 on, three different production estimates for cereals: |
1. with average technology; 2. with modern technology; >
3., with techniques for increased production per hectare/ i
production unit. (See Development Option on Rural Production).
c. Cereal, meat fish requiremeits estimates are those calculated in

Part Two of this report.
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Figure 10, Cereal Requirements for a Balesnced Diet:
Urban, Sedentary Rural and Nomad Rural Population.
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Sayrce: Part II of this report.
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5, OPTION D

Uption D is the result of combining the other options:
C (1981-1985); By (%986-1990); By (1991-1995) and A (1996-2000),
It is, therefore, progressive over S-year periods, parallel to
the development cycle in Mauritania.

Experience in developing countries of Africa, Asic and Latin
America has shown that overall planning can be rapidly achieved if
therc is o Ministry of Planning to integrate actions and cdecisions
taken in thu diffurent scctors.,  The choice of strategics becomes
relatively simplc when prioritics have been ciearly identified.

Ify, in the health scctor, the strotegy selected is 4o attain maximal
coverage by year 2000, Opticn D will probably be chosen, Theo reason
1e simples: the state of health is the result of the physical, mental
ond social well-being of the population; it reflects prooress
achicved in the "quolity of life", This process extends slowly
throughout thc country: strategies which take the time factor into
account are, therefore, better ndopted to such a process, The
J-year rcadjustments implicit in this option allow sufficient time
so that plann~d activities may show concrete results; following
evaluntion, changes may then be made.

Option Il is thus o vinble option from the technical point of
view, towever, there -re 2 procrequisites for its success: first, a
detailed program of action must be developed, and, second, training
of personnel must be rapidly initiated. Thesc two activitics must
begin before implementation of a S5-year segment. Diagram 2 (page 59)
clearly illustr-tus this point.

IIT, financial Feasibility

fThe Fourth Health Plan presents a health budget separated into
recurring costs, capital costs and special projects (Table 2).
Only recurrzing costs would be covered by the national budget.

WHU recommends that a nation's health budget ke between
8 and 125 of the national budyet. In Mauritanic in 1967, the health
budget was at a level of 7%; since then, its level has decreased
because of the difficult financial situation of the country. At
present, the budget of the Ministry of Health is ..ot suff cient to
cover the ncecessary expenses and the increased prices of medication,
transportation and cquipment.

Cost catimotes of the different options are based on the
following assumptions:

1. Budgetary ecstimates of the Fourth Health Plan (1981-1985) serve
as n basis for the projections;



10.

11.

12.

~(32~

Recurring costs cstimnoted for 1985 will increase at an gnnual
rate of 6%;

Percentage of health budget recurring costs, as compared to
government operating costs, will increase in o progressive
manner: 2.5 in 19655 10,06 in 1990; 11.5% in 1995; ond 12.0%

in the yenr 20005

Capitnl costs nd specinl progrmms will be financed Ly donations
or concrusaonary loons (low percentnge, scveral yeors grace
period on dinterese oand maturity at long tewm);

Capitnl cocts wili increase greatly from 1935 4o 1990 and decrease
rapidly Traom 1990 to 2000;

Rate of inTlntion will bLoe 7% per annum during the 1985-2000 year
pcriod;

Expenses cnleculated for basic needs will be covered by forcign
aid, the Houritonion goverrnment, thoe community itself and the
nrivate scctor;

Populntion growth rate will bHe 2.9% annually during the period
1961-2000 (with = poababls ircruasce of natural growth rate due

to o decrense in 0-5 yoar age group mortality), However, this
decrense will be countewx-halonced by emigration of Mouritanian
labor in senrch of work in ncighboring countrics as o result of
uncmploymnent ond socio-political Tactors;

Cost of Uption C during the period 1986--2000 will correspond to
the projection of trends cstablished for the period 1961-1985;
Cost of Uptions Bp, By ond A wi'l be at the same lecvel. The

best health coverage obtained will be morz the result of applying
a more efficicnt methodology than the dincrease of cost of a
porticular option:

Cost of Uptions Oy, &y oz A wili be equal to the cost of Option C
nlus the cost of the program to satisfy bosic health needs for
2000 of the Mauritanion populstion; ~nd

Strategy propouscd by RAMS Lo ircrcease GNP (taking into account
the constroint of an 18% debt vrotor during +he period *981-2000
(42)) will b adopted by Mruritania.

Financisl estimates were estiblished on the basis of the fore-
Al

going assumptions. as well as on She rote of growth and level of
spending in tho health scctor., Thesce aspects will permit an analysis
of thoe finanedinl vicbiiity of the aptions proposed,

The cost of tho progrom for “satisfaction of basic necds®

will causc varintions in the financiol budget of options Bp, By

and

A s conmpared to Option L, Table 17 prescnts the annual

recurring nnd investment costs (1985, 1990, 1995, 2000) of the

(42) RAMS Macro Economic Sinulntion Model

—— - ———

0"

for_Asstssing Altexrnate

vovelopment Strotegics, 1981,
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Table 17. OPTION B.,. Satisfaction of Basic Human Needs (570 Villages)
= Cost Estimates (based on Table 10) Budget 1985-2000
(millicns UM in constant 1980 prices)

Type o Jost

Recurring Costs Capital Costs

1985

1290 1895 2000 1985 1990 1995 2000

Mobilization Costs
Construction and Equipment
Village health units,
training he glth worker

708

Operation of posts, medica-
vion, food supplements
(stock)

U
°
O

Supervision + Control Costs
Vehicles, housing, training,
salaries, fuel, maintenance
for 57 supervisors 0.8

Improvement of Village vater
Construction, operation +
maintenance of 428 wells,

142 borings 1.5

Technical Assistance/Vaccination
Improvement of management,
supervision, distribution
medication, planning,
vaccination 9.5

34,9 69.8 92.7 Ve 2565 42.2 861

%°O 17005 - - - -— -

8.6 12.1 1265 1.8 6.4 10.8 242

13.4 46.8 69.8 13.6 49.0 82.% 17.2

4.5 2.7 2.2 5.7 2.0 1.8 1.8

Total (constant 1980 prices) 24.6
Total (current prices*) 35.2

107.4 302.1 177.2 28.4 82,9 137.1 29.3%
215.2 849.2 698.7 40.7 166.1 3%85.3%3 115.5

*GNP inflators: 1985: 143,2; 1990: 200.4; 1995: 281.13 2000: 394_.3,
The percentage of recurring costs of na3lc care as compared to total recurring costs
(OPTION C) are: 1985: 3.3%; 1990: 10405 1995: 22,0%; 2000: 9.6%
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elements of the basic health care program. The costs increcase
progressively until 1995 and rapidly decrease thereafter, Thus,
the activitics of the program will begin relatively slowly in

order to gain exporience and cvaluate preliminary results, The
cost of food suppliments (milk, cereals, oil) has been included

in recurring casts during the first threc S-year periods, but
excluded from the 12st. The assumptien is that nutrition campaigns
will have been sufficiently successful after this period. Table 17
presents overall costs to the ponrtners of the program: the govern-
ment, the community, the intcrnational aid agencics and the private
scctor., The percentaye of their contributions will depend on the
strategy celected,

Toble 13 presents the cost estimates for Health/Nutrition
scevices by option. As already mentioned, the lowest cost falls
to Gption ( duc to its exclusion of basic health carc praograms,

Trble 19 shows annunl cost estimates Tor health scrvices per
capita and per person treated, nccording to the percentage of
coverage of cach option. The highest cost per person treated is
found in OUption C; the laowest cost in Option A, Figurc 11 presents
thesc dota in graphic form,

Tables 20 and 21 present the financial viability of the options.,
As a point of referenmce, the Option Paper on Macro Simulation Model
for Asscssing Alternative Development Strategics, which presents
macro-projections up to the ycar 2000, has been used. (42)

Table 20 compares the recurring costs of the five options with
government operating oxpunses. In Option C, the percentage of
recurring costs correspond to the levels provided under the assump-
tions uscd, except for the year 2000 where they exceed the ecstimates
by 1.4%. The other options correspond to estimates for 1985 and
1990, but cxcceed these estimates by 2.5% in 1995 and by 2,74 in 2000.

This would present n problem if thc government werc rcquired
to cover thuse costs; howcver, occording to the strategy proposed,
the costs for satisfying basic human necds would come from the
community concerned, international assistance, the privote sector
and anly portially from the government.,

In general, the options follow the assumptions ac to recurring
costs.

Table 21 compares capital costs of the five options with
governuent costs (public sector plus services). This demonstrates
thnt with the exception of the year 1985 for Uption C and the year
2000 for all the options, coapital costs for health programs can not
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be financed from the national budget. It would be noecessary to
call upon cxternal financing to mcet costs as recommended in
assumption 4 nabouve,

The wmacro model cited above permits the development of hypo-
theticnl nrowth schemes, 25 well nas comparison between resources
and nceds, according to thoe constraints of the system in question,
Assumptions could also be changed to modify resources, s these
arc in dircct relationship with the assumptions.  Howcver, this
exercise should be reserved to cstablish the compatcbiligy of "the
diffcrent options. Withim the henlth scctor, the scries of
assumptions wode are compatible with the wmocro model,

Conscquently, from a financial point of view (on the basis
of the assumptions presented above), all of the options are
feasiblo,
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Table 19, Recurring Costs per Capi t” znd wer Percson treated based on Option

and Ycar: 1985, 1990. AS9Y, 200C (in ULy

Population/ Recurring Costs Recurring Costs

Recurring Populaticn CorcTnnT Prices Current Prices *

Costs (11280)
ge?%/na - Pecpuliatiocn <Jost nox ost vor Cost mer Cost per
ptions " (000Y) caplits yors.treated capita pers.treated
1985 100 1,635 Ui Ui 1 ol
Uption C 28 458 LEG 1,574 677 2,397
Cption BZ 33 540 4z 1,467 692 2,098
Option B,1 35 622 Lk 1,273 Ge2 1,822
Option 4 43 704 484 1,125 692 1,610
Option D 30 L 491 484 1,815 692 2,308
1990 100 1.852 i Ut UM U1
Option C 30 556 554 G,045 1,110 3,698
Option 32 40 741 612 1,529 1,226 3,064
Option B,l 50 926 612 1,224 1,220 e 453
Option 4 60 1,111 612 1,020 1,226 2,044
Optivn D 45 83% 012 1,560 1,225 2,726
1995 100 2,096 UM U1 Uil [3)¥1
Option C 35 734 655 1,871 1,842 5,259
Option B, 50 1,048 799 1,598 2,247 4,497
Option Bq 65 1,362 799 1,250 2,247 3,457
Option A 80 1,677 799 999 2,247 2,808
Option D 72 1,50¢ 799 1,110 2,247 5,121
2000 100 2,371 Uit UM UM UM
Option C 40 948 775 1,928 3,076 7,640
Option B 60 1,422 849 1,410 3,371 5,585
Option B% 80 1,897 849 1,062 54,971 4,187
Option A 100 2,371 849 849 3,371 3,350
Option D 90 2,134 849 ou4 ‘,571 5,722

* GNP inflation: 1985: 143.2; 1990: 200,4; 41995: 281.1; 2000: 394,3%
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Figure 11, Cost per Perscn Trezted - Options C, B,, 0,, A& ond
D (in constant 19680 prices ~nd current prices),
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Table 20. TFipancial Viability of Options
Government Operating Budget Compared to Recurring Costs of Options
(billions UM In current prices)
1985 1990 1995 2000
q ~7 /’ ~

Allocation 107 % 107 v % 1070 T % 107 t1 %
Government
Recurring Costs 12.9 100,.0 20.8 100.0 %3%.5 100,0 53,9 10G.0
Option C To7 8s5 207 10.1 3.9 11.6 Va2 13 ¢4
Options 32, Bq, A, D 1.7 8.5 2.3 111 4.7 14,0 7.S 1447

Source: Macro-Economic Model for Asses

Tables 36 and 53,

sing Alternative Development Strategies,

—59.—

v 1Table 21. Government Capital Costs (Public Sector plus Services)
, as Comparced to Option Capital Costs
(billions UM in current prices)
1985 1990 1995 2000

. Q T 9 1 o/ 9 9 U 9/
Allocation 107 UM % 107 UM o 107 UM % 107 UM %
Government
Capital Costs 3.2 100,0 7«3 100.0 Be 100.0 6.7 100.0
(Public Sector
plus Services)
Option C 0.3 Q.4 1.6 21.9 T4 173 0.2 %3
Options 32, Bq, B,
A, D 31 96.9 1.8 24,7 1.8 222 0.3 4.9

Source: Ibid.
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A. Food Requirements

In order to calculate che volume of food required to cover
future needs, the wutrircicnal requirements of the population must be
determined. Given trregularity of distribution, the volume of food
required will be greater than that corresponding to exact coverage of
food needs, unless perfectiy equitable food distribution can be assured,
which is practically impossible.

I. Calculation of “nergy Needs

tnergy neads were calculated aceording to the recommendations
of the FAQ and WHO, (1) They take inte account the average welght per age,
based on the results of epideniological surveys conducted by the Mauritanian
National Hygiene Center (1980-81) . The relative weilghts of the different
age groups were also taken into consideration as well as the level of
activity of the different categories of workers. The distribution of
the different age proups on the age pyramid is that determined by the
results of the national pepulation census in 1977. This distribution
is on a national level; distribution probably differs amecng bhe nomadic,
sedentary rural and urban proups . (2 Due to better health coverage
in the towns, particularly Nouakchott, infant mortality is lower than in
the rural milieu, and thus, the percentage of children is higher in towns.(3)

These different food rations were caleulated for the seden-
tary rural, nomadic and urban groups (see Tables Annex 1 and 2). In
calculating the sedentary rural rations, 257 of the women were considered
to be highly active. Household work in this milieo offten includes the
pounding of cereals, drawing of water and carrying the heavy containers
over long distances, searching for firewood - - ail of which require
high energy expenditure. In certain ethnic groups, the womenalso parti-
cipate in agricultural work. Thus the rural woman kas a regular and fairly
heavy workload throughout the year.,

The average net requirement per person and per day thus
calculated (see Table Annex 1) is 2,172 K calories. A safety margin of
107 is added; the nutritional needs of sedentary rural populations are
thus estimated at 2,400 K calories per person/day.

(1) FAO, Energy and Protein Requirements, FAO Meeting on Nutrition,
Report No. 52, Rome 1973.

(2) Distribution of Popualtion by Age and Sex, Department of Statistics,
RIM. .

(3) Estimated infant mortality in urban milieu : 170/1000.
Estimated infant mortality in rural miliecu 200/1000.
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In calculating the energy ration of nomads, 7572 of the women
and 407 of the men were considered to have a "ow level of activity,
nomadic activities being quite different from sedentary rurcl activities.
Much of the women's work, such as weaving mats or making leather cushions
does not require great physical effort. Onlypart of the men participate
in major migrations.

The average neu requirement per person and per day thus
calculated (see Table Annex 2) ig 2,078 K calories with the 107 safety
margin.

In calculating the erergy ration of urban populations, 507%
of both men and women were considerced to have a low, or sedentary, level
of activity.

Calculacted average needs would be 2,072 XK calories per person
per year. Taking into account the over—estimation of needs resulting
from the age pyramid utilized, the average nceds are maintained at 2,100
K calories per day.

1T Balancing the Rations.

' A “"recommended ration” that takes into accowt energetic
needs previously defined is proposed for sedentary rural, nomadic and
urban populations. These vations include 53 to 707 of K calories from
protein origin from which 26 to 30% are of animal protein origin and
20 to 24% of 1lipid origin.

The protein ration established takes inte account the
consumption of vegetable proteins, provided mainly by cereals and peanuts.
Thesc were balanced with animal proteins to provide the By and By factors
essential for production of human proteins,

The protein ration may appear high. However, protein require-
ments are higher for anemic individuals, and the cases of anemia in
Mauritania are numevous. In addition, recent work shows that if mainte-
nance of §ood public health is sought, rather tnan simple nitrogen equi~
librium,( ) the protein needs of youvag aaults would be on the order of

(4) As was the purpose 1n establishing FAO/WHO protein requirements.



0.74 gm/kg body weight/day instead of 0.59 gm.(5) (6) In fact, Mauri-
tanians already ccnsume a fairly high ration of meat.

These recommended rations of average amual rations were
established for the purpores of plamning, 1n order to evaluate food
requirements., However, given the vnequal distribution of energy expem
dicures throughout the year, the rations consumed will vary as a
function of the season and the work performed, especially among the
sedentary rural populations,

1) Ration for Sedentary Rural Populations

Three diffcvrent rations were selected for the sedentary rural
populations, in order to take into consideration the differing dietary
habits of the etknic groups and ecological conditions of the different
regions, They all contain 667 K calories of cereal origin.

The relative distribution of the different cereals (millet,
rice and wheat) varies from one region to another - these regions were
grouped into three models, corresponding tc the three recommended rations
(see following Tables 1, 2 and 3). '

4

The quantities cited as "kg/year/person” concern food products
as purchased : millet grain, hulled rice, whole fresh fish, etc. Millet
and wheat are considered to be hulled.

The variety of products and quantities recommended are based
on the author's observations and analysis of the RAMS food consumption
survey . (7

(5) N.S. Scrimshaw. An analysis of past and present recommended dietary
allowances for protein in health and disease, The New England Journal
of Medicine 294, Jan. 15-22, 1976, pp., 136-142 and 198-203.

(6) N.5. Scrimshaw. Protein requirements of many J. of Nutrition, May 1975,
Vol. 5, No. 5, pp. 534-542.

(7?) J. Mondot-Bernard. Analysis of Food and Nutritional Situation in
Mauritania, March 1981, Study Mission for Evaluation of Rural Sector
and Human Resources in Mauritania.



2) Rations for Nomadic Populations

The ration for uowadic populations includes 70Z K calories
of cereal origin; Lhis may appear surprising, as at present, the nomad's
consumption of cereals per pereon per year is lower than that of the
sedentary rural populations. However, given the very restricted variety
of foods available to them, those nomads who satisfy their dietary needs
have a very high proportion of cerzal I calories in thelr rations ~ from
70 to 807.

As shown in Table 4, although the recommended ratior
covers the energy requircments in proteins and fats, it is lacking in
green vegetablec and fruits (except dates). The Vitamin C ration may
not be satisfied, except among those nomads who participate in the Guetna
during the datc harvest season. Nomads could procure fresh vegetables
when passing by oases, if this dietary habir were acquired,

, This ration recommends a substantial incvease of cereal
consumption among the nomads : 150 kg/year/person instead of the 80 to 95
kg, which many presentiy consume. Will this be possible given the level
of revenues and transport difficulties? However, this is the only way
to balaace the nomads' ration; it is not realistic to increase meat
consumption sufficiently to attain a high caloric ration while maintaining
low cereal rations. It should also be noted that this ration includes
more fats than are usually consuned by the nomads.

3) Rations for Urpan Populations

Urban rations inciude wore bread than those of the sedentary
rural; fish ravions are higher and, in genzral, this ration reflects
the present geacra? situaticon by being more diversified (see Table 5).
It includes only 637 of calories of cereal origin.

111, Food Reauiremanis in the Yeazr 2000

Fcod requirements for the year 2000 were established for
each region, and within each reginn for the three categories: sedentary
rural, nomadic and urban. The population used for these calculations
is based on RAMI projections.\Y

(8) Demographic Projections, RAMS project.

v
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Table 1

Recommeﬁded Ration

Sedentary Rural Regions: Hodh E1 Chargui, Hodh E1 Gharbi and

Assaba
Per Person
Products Kg/year  g/day Calories Proteins Lipids Remarks
& ge
Flour or Semolina 400 1,480 315 9.5
Millet 307 47
Rice 507 73
Wheat 207 32
. (152)
Bread, noodles,
wheat flour /3 20 72,8 2.0
Root vegetables 4,75 13 11.8
Unshelled peanuts 7.3 20 73.6 3,1 6.0
Watermelon seeds 7,3 20 103.6 3.7 7.7
Beans, peas 5,5 5 51 3.5 0.2
Sugar 14 38 152
Beef 3.6 10 15.8 1.2 1.2
Camel 7.3 20 17 2.9 0,5
Sheep 3.6 10 19,9 1.3 1.6
Chicken 2 6 9.9 0.9 . 0,6
Milk 45 125 98, be7 6.0
Fresh Fish 14,6 40 26.7 4.9 c.6 -
0il 5.5 15 135 15
Butter 5.5 15 127 15
Vegetables 18.2 50 20 0.6
Fruits 9.1 25 12
Calories 2,426 60,3 63.9
of which aunimal origin = 15.9
or 26.4%

Characteristics of this ration

Total calories 2,426

Calories of protein origin
Calories of 1lipid origin

107
23.7%
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Table 2

Recommended Ration

Sedentary Rural Repions: Gorgol, Brakna, Trarza, Guidimakha

Per Person

Products Kg/year g/day Calories Proteins Lipids
. g,
Flour or Semolina 410 1,517 32.3 9.8
1) Region 1V: Gorgol
Millet 467 74
Rice 487 71.8
Wheat 67 5.9
{(155.7)
2) Regions V: Brakna
and X Guidimnkha
Millet 657 105
Rice 307, 44,9
Wheat 5% 7.5
(157.4Y
3) Region V1: Trarza
Millet 20% 13
Rice 752 112.2
Wheat 57 1.3
(152.7)
Bread, noodles,
wheat flour 7.3 20 - 72,8 2.0
Root vegetables 4.75 13 11.8
Unshelled peanuts 11 30 109 4.6 9.0
Beans 5.5 15 51 3.5 0,2
Sugar 14 38 152
Beef 7.3 20 31,7 2,4 2.3
Sheep 7.3 20 39,7 2,5 3,2
Chicken 2 6 9,9 1.3 0
Milk 25,5 70 55.3 2.6 3.3
Fresh Fish 29,2 80 53.5 9.7 1.3
0il 10.9 30 265 30
Vegetables 18,2 50 20 0.6
Fruits 9.1 25 12
Calories 2,400.7 61,5 59
of which animal origin = 18,5
or 307
Characterisiics of the ration
Total calovies 2,400
Calories of protein origin 10.5%

Calories of lipid origin 22 3



Table 3
Recommended Rations

Rural Sedentary for Adrar, Dakhlet-Nouadhibou, Tagant, Tiris-’emour

and_TInchiri Regions

er person . * Protein ' Lipids :
Food ltems kg/year g/day . Calories ! 5 : 2 ¢ Remarks
-+ N e e e m—— -— - 2 i "
Flour or Semoliry ; 410 1,517 32.3 : 9.8
Millet 25% 4 :
Rice 45% 67.3 .
Wheat 30% 49.3 .
Bread, Noodles, 7.3 20 72.8 2.0 : :
. Wﬂeat flour . . . . : 6 :
Watermelon Seeds 7.3 ° 20 ° 73.6 3.1 : .
: ) . . . Muttovn
Pulses 5.5 15 - 51 3.5 : 0.2 : 1 Daklet
. . : : 10 g- 19,9 ;
¢ H lr3 ’ 1!6
. H \
Sugar 14 : 3 ° 152 . ; 34,2 55,751
(1) Camel 21,9 60 : 51.2 : 8.6 1,6 :(1) 40 g.camel
(1) Mutton 7.3 20 39.7 2.5 3,2 Daklet
Poultry 3.6 10 - 14.2 l 6 : 0,5 :
Milk 45 ¢ 125 ° 987 P 47 P s
(1) Fish Dakhlet- ; : : : L R
Nouadhibou) 4.6 40 26,7 4.9 : 0,6 . Fish:  Daklet
01l 5.4 15 : 135 : : 15
Butter 5.4 15 ¢ 12705 : 15
Vegetables 18,2 ° 50 ° 20 ; 0.6
Dates 3.6 10 13,2 : :
Total Calories 2,172 58.9 597.9
of which animal is 17.4
thus 29 .5%
Of Fintein origin 10%
Of Lipid arigin 227
Dakh%gg-- K. _ilories 2,363
Proteirs 60.7
Animal 18,2 thus 30%
0f Protein origin 10.3%

Of Lipid origin 21 ¢
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~Table ¢4

Recommended Ration

Nomads

Per Person

Products Kg/year  g/day Calories Proteins Lipids
2. 8.
Flour or semolina 400 1.480 31.5 9.5
Millet 257 40
Rice 45% 65.7
Wheat 30% - 48
153,7
Flour, noodles,
wheat flour 7.3 20 72.8 2

Beans, peas 1.8 5 17 1,2
Sugar 14 38 152
Dates 5.5 15 29
Came]l or Beef 3.6 1o 8.6 1,5 0,2
Goat of sheep 10.9 30 95,6 3,8 4,8
Milk 84 230 181,7 8.7 11
Butter b4 15 135 15
0il 1.8 5 45 5

Total Calories 2.180 48,7 45,5

of which animal origin = 14
or 28.77%
Calories of protein origin 9z
Calories of 1ipid origin 18.97%
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Table 5

Recommended Ration

Urban Populations

Per Person

Products tg/year g/day Calories Protein Lipid
8- g:
Flour or Semolina 325 1,202 25,6 7.7
Rice 70% 83
Millet 157% 19
Wheat 157 21
123
Bread, noodles,
wheat flour 18,2 50 122.5 3,5 " 0.5
Beans, peas 3.6 10 34 2.3
Unshelled peanuts 7.3 20 103.6 3.7 7.7
.Root vegetables 5.5 15 10 0.2
Vegetables 18,2 50 20 0,6
Fruits 9.1 25 12
Sugar 14 38 152
Fish 21.9 60 40.1 7.3 1
Beef | 9.1 25 4.4 3.4 3.3
Sheep 7.3 20 39.7 2.5 3.2
Chicken 1.8 5 7 1 o-
0il 9.1 25 225 25
Butter 1.8 5 45 5
Mi 1k 18.2 50 39.5 1.8 2.3
Total Cal-ories 2,096.88 51.9 56,7
of which animal ovigin = 14,2
or 27,37
Calories of protein origin 107

Calories of lipid origin 24,37


http:2,096.88

The food quantities given are chose calculated for the
recommended rations. It should be noted that the bread and sugar rations
are waintaincd st nresent Lovels (uf slightly lower for sugar) in
order not to increnue icpo tarion of thece products.

Table
level in ordoy o ot
the Annexes, ¢ Lley 3 thiewh 7
required por 1o
food requiremints

toes the food volumes required on a national

chic nurr4*'oua1 nasuls of the population. In
regent the quantities of cach food product
fothrvough 20 present each region's

'n [

Sraees Tab .L‘.

Hie volune: of cercals raquired, more than 366,000 tons,
corresponds te slicen: dowple the velume presenily available. Even if
local prodiction is incrensed wo the maximar, it will not suffice to
cover cercal nacds. In any cose, wheat and wheas flour mus ¢ continsie
to be imported.

It Le z2o3sible oo aecrease cereal vequirements? The level
of 154 kp/year/person han <iready been grearly surpassed by well-fed
households ops: durisn the survevs. At present, cereals are the least
expensive food poodees on the markel; their price may incredse more
quickly than . ﬂh" feod prouucie 1 ftne price to the producer 1s to be
made SufrlLLth roiaerative, Wewerer, che price of meat wili still remain

I

considerasiv hiyher oo thoat of cereals.

In aodleon, cevesls have the double advantage of supplying
both caleries and 10 W ph auantity of proteins., Partial substitution
for ceveals nmay Lo oasr hiotesuma. 1iké the niebe bean; however, it
is presencly consarod oody e emell quontr ties and production will probably

remain fairly 1io.red, koos ”v‘c11llv' ceuld also replace part of the

cereal ration. bur thie wuld o eecuire inereazing other protein sources
in the ration suh ¢ o ¢ awd Tish, hich are more expensive,
heveio cori coutlorn nust be exercised in deciding to

decrease the corvl an hu raticn; replacements by more expensive
foods will favorizi the T&Lngl oonuh tices and may lead to a greater

nunber of unob.uuu L;u‘h nao*

The cnwrg" o the veecomrended cations may be reduced by 1073
in this zase. 1% @111 crond Lo coverage of basic nutritional needs.
However this =acaur.: veguire guitable food distribution, especially
as concerns cureais. [hin 1 danraase, taking into account the different
rations, correspoade ©o 4 cereal sav1ngs of 22.3 kg per person per year,
or 52,8G0 tons.
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If cereals are reduced, meat and vegetable consumption may
be higher than recommended in the ratioms, and thus, food requirements
will be met. However, nothing proves that those able to consume more
meat and vegetables are not equally able to eat greater quantities of
cereals than recommended.

About 313,450 tons of cereal will still be required for
human consumption, to which must be added the grain required for planting
and animal fodder, as well as losses.

This corresgonds to an average cereal consumption per person
of 132.1 kg. per year(g . This is approximately the present consumption
level in Mauritania, although unequal distribution causes it to vary from
190 to 100 kg per person per year. Observations have shown that those
populactions consuming the lowest cerecal rations often also suffer from
impoverishment of other elements in the ration (whether due to econoric
insufficiencies or supply difficulties). Thus these populations consume

a ration which is often generally insufficient.

It is evident that, at the national level, it will be impossible
toinstitute equitable distribution of foodstuffs, Therefore, part of
the population will consume lower rations than those required for ad.-quate
nutrition of active workers. -
Two schemes may be established for the calculation of projected
food requirements '

132.1 kg of cereal per person per year during
the ontire period; for all »ther foodstuffs,
tlhie quantities provided by the recommended
rations described above.

Scheme 2 : 132.1 kg of cercal per person per year until
1985, following which 154.4 kg of cereal per
persun per year until the year 2000. For the
pther fecodstuffs, the quantities provided by
the recommended rations.

Scheme 1

1t is not possible to design a food strategy which will permit
the State to assure a balanced nutritional ration to the population in

(9) 154.4 kg - 22.3 kg = 132.1 kg.

PE



Table 6 - 12 -
Food Requirements in the Year 2000
Summary
Products Total  tonmage Kg/pers.
year

Millet 102,506 43,2
Rice 176,865 74,6
Wheat - 60,405 25,5

Total Cereals 366,400 154.4
Yheat flour (bread) 26,624 11.2
Beef 14,591 6.2
Camel 7,163 3,0
Sheep, goat 16,385 6.9
Poultry 4,037 1.7
Milk 83,502 35,2
Fish 40,550 18
0il 18,208 7.7
Butter 6,627 2.8
Sugar 33,208 14
Unshelled peanuts 16,031 6.8
Watermelon seeds 4,752 2
Beans 3,544 1,5

T

1\
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it entirety. The food strategy proposed in the following chapter will
attempt to :

1. describe those actions which, within the framework of
agricultural developmeni, will permit improved nutritional
balance. - f

2. propose specific weasures for the "target popuiation”
as defiped in the basic health plan.(98

B. Food Production and Nutrition

TI. Intrcduction

As indicated irn the discussion of the food ratinns required
to satisfy nutritional needs while respecting Mauritanian eating habits,
it is important to maintain a high level of cereals in.the ration to
avoid their replacement by more expensive foodstuffs.

Cereal production does not appear sufficient, as shown by
the calculations of rural production from 1980 to 2000.

While cereals remain the basis of the food ration, it should
be emphasized again that these rations are often unbalanced by the un-
availability of cereals, fresh vegetables and animal products furnishing
indispensible proteins, especially for growing children. ‘

The ration cquld be iwmproved by familial production of
these foodstuffs, at least among the farmers. Small scale animal husbandry
(chickens, guinea fowl, sheep) and fish farming on a family basis could
cover part of consumption needs. Land should be set aside for vegetable
cultivation, so that one-crop cultivation (rice, in particular) does not
cause further disequilibrium of the ration.

II. Nutritional Strategy and Rural Development

The food and nutrition problem must be approached as a
whole. Insufficient rations are due nat only to insufficient food supplies,
but also to ignorance of nutritional requirements and the impossibility
of the poorer populations Lo procure enough fcod. The fcllowing chapter,
concerning satisfactinon of essential health and nutrition needs, will
present a specific approach to aid the poorer populations in satisfying
their needs.

‘(9a) Heal th/Nutrition Options, Dr. Ramiro Delgado, 1981.

11

\&
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An integroted approach to the food and nutrition problem
necessarily links health and nutrition. These two factors depend on the
availability of water. The basic heal th plan treats this problem. The
integrated approach must also link agriculture and nutrition.

Increasing cereal production will require the replacement
of traditional cultivation techniques by more elaborate methods using mo-
dern inputs (traditional farming + production factors such as improved
seeds, fertilizers . . ., irrigated perimeter cultivation, more modern

technology, use o! tractors, cte.)

This passage from teaditional techniques to more advanced
technology cannor be done without trairing the farmers. Integrated deve—
lopment programs for villages or population groups will be required,
instead of isolated agricultural, health or educatio: sections. In addition,
these programs must be designed with the participation of the populations
concerned, taking the sccial context ineo account. This is essential
if the population is to feel responsible for its own development, for
othervise, the programs risk failure. The Final geal should be finan-
ctal autonomy production units {(sece variables on Diagram A of Health/
Nutrition Options report).

Integration can be done ar twe Levels: (a) for adults, through
a production unit monitor, who nust have elementary nutritional training
in order to explain to the farmers the reasons for varied production and
the importance of baluncing their rations. Both men and women, who often
participate in agricul tural production, will benefit from this instruetion.
When reforming rhe Nation Agricultural Tralning and Popularization
School (ENFVA), it is essentiol to provide a nutrition course to each
level, as this school will probably furnish the development agents con-
cerned with these projects. (k) for children, nutritional education will
be received through the wural schools (see report by Dr. Eric Raymaekers)
at the level of wodules 2 and 3, within the Fframework of practical acti-
vities corresponding to the weation of rhe population concerned : agri-
culture, livestock raising, fishing, ¢tc. Theoretical nutritional edu-
cation will be part of scilenee courses, yhich will be linked to observation
‘themes inherent in the ecvivgical conlent, .

Nutvitlonal education. iutegrated in the development program
as well as in the educational system, will thus develop as these two
programs develop  We underline the fact that ouly active nutritional
education is likely to give positive results. We repeat that it is not
feasible to try to integrate it in the existing educational systemg 10)

(10) See conclusions of "Analysis of Food and Nutritional Situation in
Mauritania", J. Mondot-Bernard, RAMS.
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C. Nutritional Stratepy and Basic Health Care

1. Introduction

It is proposed thit actions be centered on the rural popu-
lations of 570 villages which do not, at present, benefit from any health
services. The objective is, zhove all, to reduce infant and young child
mortality. Nutritional actions are very ilmportant, as very high morta-
lity is found among children of weaning age (10 to 36 months). This mor—
tality is also linked to close-set pregnancies, as newborns often have
low birth weighte due to the mother's exhaustion. It is difficult for
the mother to provide sufficient care for a large number of small child-
ren. Improved nutrition cf young children will reduce infant mortality
and will thus have an indirect effecl on the spacing of pregnancies.

The death of a young child terminates nursing, and the mother may become
wore rapidly pregnant, as there is a statistical relationship between
the lenzth of nursing and the length of amenorrhea, (11 1q addition,
there may be a desire to replace the lost child.

II. Actions Proposed

- 1. Extension Service Personnel

It is proposed that two agents be responsible for the village
health center. 1) A “nutritional agent" will be in charge of nutritional
surveillance of the population as well as of educating the mothers.

These conjugated actions should result in treatment of existing malnutri~
tion cases, and on a medium and long term basis, in prevertion of mal-
nutrition. 2) The second agent will be a "basic health agent". These
agents will be supervised by "health inspectors" (one inspector for tem
health centers). However, it should be emphasized that it is not so much
the agents themselves who are to be supervised,but rather the efficiency
of the entire basic health program, in order to improve its functicning.

2. Nutritional Training of Health/Rutrition Supervisors

During their thras vears of craining (15), the health ins—
pectors should veceive a rutritional education ezsuentially oviented
towards practical application.

(11) See J. Mondot-Bernard, O.E.C.D. Development Center, Paris 1977,
. Relationship between nutrition, fertility and mortality at young
ages.

(12) See Basic Health/Nutrition report, Dr. Ramiro Delgado, 1981
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These inspectors should be recruited from existing personnels:
nurses, social workers (especially those truined in family and social
education by the National School for Commercial, Familial aud Social
Teaching). They will then receive specialized training in courses designed
to prepare them for their new roles as basic health inspectors.

On a medium and loug term basis, the National Nursing and
Midwives School, as well as the family scction of the ENECOFAS, will

probably provide the training of the basic health inspoctors.

3. Training of Basic Health Care/Nutrition Agents

These future agents will be selected by the rural communities
themselves from among the population. It is too early ¢n precisely define
their nutritional training program, but it will consist of theoretical
and on-the-job training, directed by the first generation of health ins—
pectors. The program will be divided into several themes: each theme will
be studied and followed by periods of practical application in the comr
munities concerned, with subsequent evaluation of results.

It should be cmphasized that it is necessary to understand
the village concemrned and to study its living conditions( water supply,
agricultural or other production systems, source of revenue of families)
in order to define the context in which curati-e and preventive nutritional
actions can be undertaken.

The population groups most vulnerable to malnutrition are
pregnant and nursing women, as well as children aged from 0 to 6 years.
Particular attention must be devoted to these groups; but their mal-
nutrition must also be studied within the context of the budgetars unit
to which they belong, in order to analyse the real cause of malvnutrition.

4. Specific Actions

a) Health and good nutrition are interdependent; thus,
health and nutritional acticns cannot be disaasociated.
However, the nutritional agent will be more particularly
responsible for the growth and development of children,
surveillance of their diets, as well as the composition
and hygiene of food prepar:tion for the entire family.
Simple procedures must permit the mother to recognize
‘the first signs of her child's malnutrition (such as a
bracelet measuring the circumference of his arm). Inspect-
ion of hygiene in the home will be periodically performed
by the health or nutrition agent.

b) The family must be encouraged tc produce, in as far as
possible, other foods to complement the basic cereal ration,
by gardening, small livestock raising, familial fish farming,
etc. The responsibility for these activities might be
given to the older children and adolescents.
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¢) One of the main points of this program will be to educate
the mothers concerning weaning. They will be taught to
prepare specific foods for the young child using local
products {gruels of flour, millet, rice or wheat). For
the very young children, mothers stould be encouraged
to use roasted,flour( as predigestion is necessary for
children from 5 to 6 months old, wiose saliva does not
contain enough amylase). Roasting of flour can be simply
performed by continually stirring the dry flour on a metal
sheet: over the heat source.

d) However, for those children presenting digestive intole-
rances when being weaned from maternal milk, special wean-
ing products may be used. These products should be select-
ed from the good, but inexpensive, specialized products
available (higher prlces are often due tc expensive
packaging), such as the "superamine" type manufactured in
Algeria. In order to make the families completely respon-
sible for their health and nutrition, each gift of food
to the family whould be accompanied by a correspondlng
requlrement that the ramlly offer some service to the
communi ty .

e) A small food supply should be available at the beginning
of the program to assist those families suffering from
undernourishment due to lack of food. The ideal situation
would be a food supply provided by the community itself,
whether in kind or by a village fund created for this
purpose. Only if this approach is not possible, aud after
analysis of the ecomomic situation of the entire community,
should it be decided to provide the basic health center
with food supplies for alimentary supplements. These supn1ﬁ-'
will be used for those familjes having cnildren, or nursing
or pregnant women, Sufferlng from malnutrition. The com~
munlty itself could supervise the food supplemeut activities.

f) When planning the health center building, which will be
constructed with the aid of the population, a well-venti-
lated room should be provided for storage of foodstuffs.
Conservation of this food supply should provide possibilities
for the viilage people to study improved food storage
methods.,

g) Recommendations concerning the medical aspects of treating
serious malnutrition cases will be given in the health secti--

of the report on basic health and nutrition.

R

O
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ITI. Summagz

After acceptence of this report by the government of the
Islamic Republic of Mauritania and consultatien with the rural zones
concerned, a specific project, based on nutrition strategies within
the framework of the basic health care program, can be elaborated. The
first step of this strategy would be to train heal th inspectors,
Following this, an experimental project could be conducted, based on
a socio-economic study performed with the participation of a health
inspector.

D) Recowmbndations for Food and Nutrition within the Framework
of Existing Programs :

1. Satisfaction of cereal needs

The chapier on food requirements underlines the volume of
cereals necessary to satisfy the nutriticnal needs of Mauritania. Due
to the current very low level of cereal production, a heavy cereal deficit
exists. Even if cereal production were substantially incressed, this
deficit will remain considerable, due to increased demand caused by
population growth.

At present, the basis of the food strategy must be to

provide sufficient cereal for the country; several projects are underway
or are being studied to stabilize cereal production ir Mauritania. Parti-
cular attention nust be devoted to the problew of cer-al prices, to the
relationship between the prize co producers and the price to consumers.
If the price to producers is not made more attractive, farmers will not
be interested in producing and the production development projects linked
to hydro-agricultural improvements will be destined to failure.

Another important aspect is the strategy to be employed in
providing food aide to the poorer pupulatiuns (actions of the Commissariar
for Food Aid, the Red Crescent). These programs must serve to reha-
bilitate the marginal populations, particularly the newly-arrived
migrants to urban centers. As with the strategy for the basic health
and nutrition centers, the families concerned must feel responsible
for their health and insertion in their communities. All food aid
must correspond to a requirement of service from the family, until the
family is able to leave the slums (either by returning to the rural
zones within the framework of an improvement project, or by obtaining
stable work in the town itself and benefiting from improved housing
condi tions).

N \C\ g
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The services required may concern improvement of sanitation
conditions in the community : for example, participation in building
a sewer network, street cleaning, plar:ing and watering trees to protect
the town ("green belt"), etc,-

In addition, to improve these families' diets, plots of
garden land should be made available, on the condition they be cultivated
by the family itself and serve principally for its own consumption.

IT. School Lunchroons

At present, it is important to maintain the school lunchroom
Programs; however, it would be preferabie to reinforce nutritional super-
vigion and to allow the children to participate actively in their operation.
On a medium and long term basis, the lunchrooms in the rural schools will
benefit from the production of school gardens and may be operated under
the financial responsibility of the village community.

111, Urban Nutritional Recuperztion and Education Centers (CREN)

.In food distribution, the same recommendations as appliy
to the rural basic health and nutrition centers should be ezmloyed by
the' CRENs, In addition, emphasis should be placed on the nacessity foi
home visits by the centers' agents to families whose children receive
care for severe malnutrition, in order tc be sure the mother has correctly
understood the dietary advice given by the Recuperatiow Center.

\L
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Table Amnnex 1

Sedentary Rural Populations Calculation of Energy Needs
Age Weight Needs per Z Population K—Calories 100 persons
kg pers.
1 7.3 112 820 3,52
- v 2.886,4
1= 3 13,4 101 1. 353 9,16 12,3934
4- 6 20 91 1.820 10,356 19,219.2
7-9 27 78 - 2,106 9,32 19.527.9
Wome:n needs per (1) Z Pop. K=-cal needizger 7% Po. K-cal
welght kg pers pers
10-12 35 62 2.170 3,47 7.529 7.529
13-15 45 50 2.300 3.0 6,900 6.900
16-19 51 46 2.193 4,17 9.144.8 9.144.8
20~139 53 40 2.120 10,08 21.369.6 2,120 x 1,17 3,36 8.334,1 29.703,7
40~49 40 x 0.95 2,014 3,37 6.787,2 2.014 x 1,17 1.13 2.062.7 9.449.,9
50-59 40 x 0.90 1.908 2.34 4.464.7 1,908 x 1,17 0,78 1.741.2 6.205.9
60~69 40 x 0.80 1.696 2.35 3.968.6 0 2,968.5
70+ 40 x 0.70 1,484 1.17 1.736.2 0 1,736.3
Men needs per Z Pop. Pregnant women 285 x 4 1.140.0
weight kg pers. Nursing women 530 x 3 1.590.0
10~-12 34 71 2,414 4,09 9.873.2 9.873,2
13-15 44 57 2.508 3,05 7.649 .4 7.649.4
16-19 52 49 2.548 5,20 13.249.6 13.249.6
20~39 58 46 2.668  12.01 32,042.7  32.042.7
40-49 46 % 0,95 2,534,656 4,22 10.6%5.0 1G¢.6%6.0
50-59 46 x 0,90 2.401,2 2.96 7.107.5 7.107.5
60-69 46 x 0.80 2.134.4 1,48 3.158.9 3.158.9
70+ 46 x 0.70 2.054.3 2.054.3
Total 217.226,7

1) Average activity 75% women (20-59)

¢)  High activity 252 women (20-59) Need per person 2,172 K~calories
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Table Annex 2

Calculation of Energy Needs

Nomadic Urban
Women average weight 53 kg.
Men average weight 56 kg.

ggfsg 407 low wctivity 507 men and women low activity
Women 75Z low activity
20-70 Kcalo. 100 persons Kcalo.1l00 persons
Children 2,886.4 Children 2,886,4
12,393.4 . 12,393, 4
19,219.2 19,219,2
19,527.9 19,527,9
Adolescents 7,529 Adolescents 7,529
6,900 6,900
9,144.8 9,144,838
7,649.4 7,064%,4
12,249.6 12,249,6
Homen Womzn
2,120 = 0.9 x 10.08 26,355.8 2,120 x (.72 2,120 + 0,9 x 5,72 27,068,1
2,014 x 0.9 = 3.37 8,384.3 2,014 x 2.25 2,014 = 5,9 x 2.25 8,609,8
r 0,78 1,908 S 2,34 5,506,5 1,908 x 1.56 1,808 x 0.9 x 1.56 5,655,3
% 0.59 1,696 < 0.9 = 1,76 3,687.1 1,696 x 1,17 1,590 = 0,9 = 1.18 3,785,4
< 0.29 1,485 S w088 1,605,6 1.484 % 0.58 1,484 = 0.9 %2 0,57 1,622.,0
p w20 1,140,0 Pregnant wonen 1,140,0
N 1,390,0 Nursing won2n 1,55%0,0
Men Men
x 7,21 2,576 = 0.F =2 48 29,701.2 2,668 x 6 2,668 ¥ 0.9 %6 30,415,2
Zx 2,53 2,2447,2 = 0.% x 1.69 9,513.5 2,534,6 x 211  2,534,6x0.9 = 2.11 $,907,8
4 x 1.78 2,318,4 % 0.9 x 1.18 6,588.8 2,401,2 x 1,48 2,401,2x0.9 x 1.48 5,714,8
8 x 1.48 2,318,4 x 0,9 x 1.18 3,049.¢ 2,134,4 x 9,74 2,134,4%0.9 x 0.74 1,421,5
2 x 1.10 1,983.5 1,847,5 x 0,55 1,867,5%0.9 x 0.55 1,951,6

Total 207,879,2 207,284, 4
Needs per person 2,078 Kcalories Needs per person 2,072 Kcalories
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e Annex 3

ar_ 2000 by Region

and Type of Cereaal

(Quantities in tons)

Region Millet Rice Wheat Wheat flour
Nouakchott 10,906 47,642 12,054 10, 446.8
H. Chargui 9,794 16,913, 6 8,290 1,991.6
H. E1 Gharbi 8,403 13,919,% 6,374 1,546 ,9
Assaba 9,484 15,836.5 7,425 1,740.1
Gorgol 13,670 15,922,0 3,005. 1 1,976.5
Brakna 18,051 10,111.1 2,302.5 1,714,2
Trarza 8,908 25,465,1 5,893.5 2,447.0
Adrar 1,779 4,223.8 2,092.2 668, 8
Dakhlet-Noudhibou 3,596 8,4 4,233.5 1,366, 8
Tagant 3,942 7,009,6 4,719.6 853.6
Gui dimakha 11,794 64561 .3 1,690.5 1,068.,9
Tiyis Zemmour - 1,508 3,460.8 1,778.1 550,2
Inchiri 471 1,297,5 5,547.3 235.1
Total 102,506 176,865 60,405 26,624.5
kg/pers. 43,2 74,6 25,5 11,2
154,4

Total Cereals

366, 401 tons
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Table Annex 4

N
Summary of Meat and Milk Requirements for the Year 2000
by Region- and Type of Meat

Tons
Region Beef Camel Sheep + Chicken Milk
Goats
Nouakchott 5,223.4 4] 4,190.2 1,033.2 10,446.8
H. Charghi 985 .4 1,022 1,435 326.8 12,485.2
H. E1 Gharbi 764.6 1,102,3 929,2 327.2 9,233.8
Asgsaba 859.9 1,248.3 1,092 365.4 10,811,7
Gorgol 1,604.5 - 1,627.3 432.8 5,972.7
Brakna 1,451.5 - 1,495,9 369.2 5,601, 4
Trarza A 1,756 - 2,269.9 371.4 11,335.1
Adrar , 227.5 554,4 444,9 93 2,20710
Dakhlet-Nouadhibou 445.9 949 591.7 218.2 3,816.8
Tagant 91 1,648,8 816.6 162 5,102
Gui dimakha 917 - 995.4 229.8 4,058.7
Tiris Zemmour 172.9 594.9 346.7 188.2 1,644.8
Inchiri 91 43.5 145,7 : 20 731
Total 14,590.6 7,163.2 16,384,5 4.037,2 83,501
keg/person/yvear 6,2 3,0 6,9 1,7 35,2
Total Meat 42,176, ar 17.8 kg/person/year

(*) Fresh wilk (iiters)
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Table Annex 5

Summary of Fish Requirements for the Year 2000

by Region

Region fisie (Lons)
Nouakchott 12,570.6
Hodh Charghi 2,613.4
Hodh E1 Gharby 2,511.2
Assaba 2,781 8
Gorgol 4,823.2
Brakna 5,285.2
Trarza 5,234.1
Adrar 547.5
Nouadhibou 2,022.1
Tagant 219
Guidimakha 3,306.9
Tiris Zemmour 416.1
Inchiri 219
Total 42,549.6

kg/yr/person : - 17.9



- 25 -

Table Annex 6

Summary of Fat -ad Sugar Requirements for the Year
2000 by Region

(tons)

Region 0il Butter Sugar
Nouakchott 54223.4 1,033.2 8,03
Hodh Charghi 1,129 1,184 3,276
Hodh E1 Gharby 1,004.7 996.1 2,474
Assaba 1,121.8 1,152.9 3,066
Gorgol 1,191.3 ©129.8 3,033
Brakna 14016.7 108 2,786
Trarza_ .4139.4 514.8 3,794
Adrar 371.5 217.8 798
Nouadhibou 796.9 439.2 1,596
Tagant 515.8 514.8 1,428
Guidimakha 1,269.8 . 95.4 1,820
Tiris~Zemmour 330.5 185.4 658
Inchiri : 107.2 ' 55.8 238
Total 18,208 ' 6,627 33,208
kg/year/person 7.8 2,8 14

Total fats ; 10.4 kg/pers/year.
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Table Annex 7

Watermelon Seeds and Beans for the Year 2000, by Region

( tons)

Region Roots Unshelled Watermelon Beans

Peanuts Seeds
Nouak chott 3,157 44190.2 0 2,066.4
Hodh Charghi 808 1,211.8 1,022.0 - (986)
Hodh E1 Gharby 794.2 1,204.5 1,102.3 ( 927.7)
Assaba 883.7 1,343.2 1,248.3 (1,050.3)
Gorgol 1,001 2,121.8 0 (1,080.7)
Brakna 906.2 1,968.2 0 (1,004.5)
Trarza 934.7 1,930.9 0 (1,109.1)
Adrar | 137.5 182.5 175.2 236.4 .
Dakhle t-Nouadhibou 269.5 357.7 474.5 551.9
Tagant 55 73 525.6 468
Guidimakha 559.2 1,235.3 0 ( 642.3)
Tiris-Zemmour 104,5 138.7 197.1 218.7
Inchiri 55.0 73 7.3 52.3
Total 9,666 16,031 4,752 10,394.3
kg/person/year 4.1 6.7 2.0 N
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Table Annex 8

e Yea;

2000 Nouakchott

Products Kg/year Popul ation Total

' (000) (tons)
Millet 19 574 10,906
Rice 83 47,642
Wheat 21 12,054
Bread flour 18.2 10,446.8
Covpeas ' 3.6 2,066.4
Unshelled peanuts 7.3 4,190,2
Roots ' 5.5 3,157
Vegetables 18.2 10,446.8
Fruits 9.1 54223.4
Sugar 14 8,036
Fish 21.9 12,570.6
Beef 9.1 5,223.4
Sheep 7.3 4,190.2
Chi :ken 1.8 1,033.2
0i1 9.1 5,223. 4
Butter 1.8 1,033.2
Milk 18.2 10,446.8
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Table Annex 9

Food Requirements by Food Product for the Year 2000( tons)

Hodh Charghi

[

Rural Sedentary " Nomadic Urban
Products Kg/yr. Pop. Tons Kg/yr.. Pop.-  Tons Kg/yr. Pop. Tons ' Regional
(000) (ad {000) '(b) (0c00) (&  Total
» a+h+c

Millet 47 140 6,580 40 68 2,720 19 26 494  9,794,0
Rice 73 10,220 66,7 4,535.6 83 2.158 16,913,6
Wheat 32 . 4,480 4,480 48 3,264 21 546 8,290,0
Bread flour 7.3 1.022 7.3 496.4 18,2 473.2 1,991.6
Root 4.75 665 0 0 5,9 143 808,0
Unsheiled ' "

peanut 7.3 1,022 0 0 7,3 189,8 1,211,8
Watermelon 7.3 1,022 0 0 0 .0 1,022,0

seeds
Cowpeas 5.5 770 1.8 123.4 3.6 ~ 93.'6  986.0
Sugar 14 ° 1,960 14 952 14 364 . 2,276,0
Beef 3.6 504 3.6 244.8 9,1 236.6  985,4
Camel 7.3 1,022 0 0 0 0 1,022
Sheep 3.6 504  10.9 1.2 7,3 189.8 1,435.0
Chi cken 2 280 0 0o 1,8 46,8 326.8
Mi Tk 45 6, 300 84 5,712 18,2 473,2 12,485.2
Fresh Fish 14.6 2,044 0 0 21,9 569,4 3,021,2
Vegetshles 18,2 2,548 0 0 18,2 473,2 3,021,2
Fruits 9.1 1,274 0 0 9,1 . 236,6 1,510.6
0il 5.5 770 1.8 122.4 9,1 236,6 1,129.0
Butter 5.5 770 5.4 3%7.2 1,8 46,8 1,184,0

Dates 5.5 374 374
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Table Annex 10

Food Requirements by Food Product for the Year 2000 (Tons)

Hodh "EI Gharbs.

Rural Sedentary Nomadic Urban
Products Kg/yr Pop. Tons  Kg/yr. Pop Tons Kg/yr. Pop. Tcns Regional
@0 (a (000) (b) " (000) (e Total
a+b+c

Millet 47 151 7.097 40 26 1.040 19 14 266  8.403
Rice 73 11.023 66,7 734,283 1.162  13.919,2
Wheat 32 4,832 48 248 21 294  6.374
Bread flour 7,3 1.102,3 7,3 189,8 18,2 254,8 1.546,9
Roots 4y75 717,20 0 5,5 77 794,25
Unshel led

peanut 7,3 1,102,3 O 0 7,3 102,2 1.2L4,5
Watarme lon .

seeds 7,3 1.102,3 0 0 0 0  1.102,3
Cowpeas 5,5 830,5 1,8 46,8 3,6 50,4 927,7
Sugar 14 2.114.0 14 364 14 196  2.674
Beef 3,6 543,6 3,6 93,6 9,1 127,46 7644
Camel 7,3 1.102,3 0 0 0 0  1.102,3
Sheep 3,6 543,6 10,9 283,4 7,3 102,2  929,2
Chicken 2 202 0 0 1,8 25,2 327,2
Milk 45 6.795 84 . 184 12,2 254,8 9.233,8
Fresh Fish 14,6 2.204,6 0 21,9 306,6 2.511,2
Vegetables 18,2 2.748,2 0 18,2 254,8 3.003,0
Fruits 9,1 1.374,1 0 9,1 127,4 1.501,5
0i1 5,5 830,5 1,8 46,8 - 127,4  1.004,7
Butter 5,5 830,5 5,4 140, 4 1,8 25,2 996, 1
Dates 5,5 143 143




Table Annex 11

Food Regyigements by Food Product for the Year 2000 Tons
Rural Sedentary Nomadic Urban
Products Kg/yr. Pop. Tons Kg/yr Pop Tons Kg/yr. Pop. Tons Regional
: 000 000 b 000 c Total
a+b+ ¢

Millet 47 171 8.037 40 35  1.400 19 13 247 9.684
Rice 73 12.483 66,7 2.334,5 83 079  15.835,5
Wheat 32 5.472 48 1.680 21 2713 74425
Bread flohr 7,3 1.248,3 7,3 255,5 18,2 236,6 1.740,4
Koot s 4,75 812,2 0 0 5.5 71,5 833,75
Unshelled

peanut 7,3 1.248,3 0 0 7,3 94,9 1.343,2
Watermelon

seeds 7,3 1.248,3 0 0 0 0 1.248,3
Cowpeas 5,5 940,5 1,8 63 3,6 46,8 1.050,3
Sugar 14 2.394 14 490 14 182 3.066
Beef 3,6 615,6 3,6 126 9,1 118,3 859,9
Camel 7,3 1.248,3 0 0 0 0 1.248, 3
Sheep 3,6 615,6 10,9 315,5 7,3 94,9 1.092
Chicken 2 342 0 0 1,8 23,4 365,4
Milk 45 7.695 84 2.940 18,2 236,6 10.871,6
Fresh Fish 14,6 2.496,6 0 0 21,9 284,7 2.781,3
Vegetables 18,2 3.112,2 0 0 18,2 236,6  3.348,8
Fruit 9,1 1.556,1 O 0 9,1 118,3  1.674,4
011 5,5 940,5 1.8 63 9,1 118,3 1.121,8
Butter 5,5 940,5 5,4 18,9 1,8 23,4 1.152,9
Dates 5,5 192,5
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Table Annex 12
Food Requirements by Food Product for the Year 2000 (Tons)

Rural Sedentary Nomadic : Urban
Products Kg/yr. Pop Tons Kg/yr. Pop.  Tons Kg/yr. Pop. Tons Regional
000 a 000 b 000 c Total
a+hb+ ¢
Millet 74 169 12,506 40 12,0 480 19 36,0 684 13,670
Rice 71.8 12,134.2  66.7 800.4 83 2,988 15,922.6
Wheat 9.9 1,673.1 48 576.0 21 756 3,005.1
Bread flour 7.3 1,233.7 7.3 87.6 18.2 655.2 1,976 .5
Roots 4,75 802 75 O 0 5.5 198 1,000.75
Unshelled
pea:uts 11 1,859 0 0. 7.3 262.8 2,121.8
Cowpeas 5.5 929.5 1.8 21,6 3.6 129.6 1,080.7
Sugar 14 2,266.0 14 168 14 504 3,038
Beef 7.3 1,233.7 3.6 43.2 - 9.1 327.6 1,604.5
Sheep 7.3 1,233.7 10.9 130.8 7.3 262.8 1,627.3
Chicken 2 368 0 0 1,8 64.8 432 .8
Milk 25,5 4,309.5 84 1,008 18.2 655.2 5,972.7
Fresh fish 29.2 4,034.8 0 0 21.9 788.4 4,823,2
Vegetables 18,2 3,075.8 0 0 18.2 655.2  3,731.0
Fruits 9,1 1,537.9 0 0 9.1 327.6 1,865.5
0il 10.9 1.842.1 1.8 1216 - 9.1 327.6 .- 2,191,3
Butter 5.4 64,8 1.8 64.8  .129.6
Dates 3.5 ' 66 66
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Table Annex 13

Food Requirements by Food Product for the Year 2000 (Tonﬁ)

Brakna
Rural Sedentary Nomadic Urban
Products Kg/yr. Pop. Tons Kg/yr. Pop. Tons Kg/yr. Pop. Tons Regional
000 000 000 c Total
a+b+c

Millet 105 163 17,115 40 12 480 19 24 456 18.051
Rice 44.9 7,318.7 66.7 800.4 83 1,992 10,111.1
Wheat 7.5 1,222.5 48 576 21 504 2,302.5
Bread flour 7.3 1,189.9 7.3 87.5 18.2 436,8 1,714,2
Roots 4.75 774 .2 0] 0 5.5 132 906,25
Unshelled ‘

peanuts 11 1,793,0 0] 0 7.3 175,2 1,968.2
. Coypeas 5.5 896.5 1,8 21,6 3.6 86.4 1,004.5
Sugar 14 2,282.0  14.0 168 14 336 2,786
Beef 7.3 1,189.9 3.6 ‘43 9.1 218.4 1,451.5
Sheep 7.3 1,189.9 10.9 130.8 7.3 175.2 1,495.9
Chicken 2 326.0 0 1.8 43,2 369.2
Milk 25.5 4,156.5 84 1,008 18.2 436,8 5,601.3
Fresh fish 29.2 4,759.6 0 0 21,9 525,6 5,285.2
Vgetables 18.2 2,966.6 0 0 18,2 436.8  3,403.4
Fruits 9.1 1,483.3 0O 0 9.1 218.4  1,701,7
011l 10.9 1,776.7 1.8 21.6 9.1 218.4 2,016.7
Butter 5.4 64.8 1,8 43.2 108
Dates 5.5 A6 66
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Table Annex 14

Food Requirements by Food Product for the Year 2000 (Tons)

Dates

445.5

Trarza
Rural Sedentary Nomadic Urban

Products Kg/yr. Tons Kg/yr. Pop. Tons Kg/yr. Pop. Tons Regional

a 000 000 c Total

a+hb+c

Millet 33 4,851 40 81 3,240 19 43 817 8,908
Rice 112.2 16,493.4  66.7 5,402.7 83 3,569  25,465.1
Wheat 7.5 1,102.5 48 3,888 21 903 5,893.5

Bread flour 7.3 1,073.1 7.3 591,3 18,2 282.6 2,447
Roots 4.75 698 2 0 0 5.5 236.5 934.7

* Unshelled

peanuts 11 1,617 0 0 7.3 i13.9 930.9
Cowpeas 5.5 808.5 1.8 145.8 3.6 154.8 109.1

Sugar 14 2,058 14 1,134 14 602 3,794

Beef 7.3 1,073.1 3.6 2916 9.1 391,3 1,756
Sheep 7.3 1,073.1  10.9 882.9 7.3 313.9 2,269.9
Chicken 2 294 0 0 1.8 77.4 371.4
Milk 25,5 3,748.5 84 6,80 18.2 782.6 11,335.1
Fresh fish 29.2 4,292.4 0 0 21.9 941,7 5,234.1
Vegetables 18 2 2,675.4 0 0 18.2 782.6  3,458.0
Fruits 9.1 1,337.7 o0 0 9.1 391,3  1,729.0
0il 10.9 1,602.3 1.8 145.8 9.1 391,3  2,139.4
Butter 5.4 437.4 1.8 77.4 514,8
5.5 445,5

—4‘)'.
\.\:‘
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Table Annex 15

Adrar
Rural Sedentary Nopuidie Urban

Products Kg/yr. Fop. Tons Kg/yr. Pop. Tons Kg/yr. Pop. Tons Regional

000 a 000 b 000 (o] Total

a+b+ ¢

Millet 41 24 984 40 8 320 19 25 475 1,779
Rice 67.3 1,615.2 66,7 533.6 83 2,075 4,223.8
Wheat 49,3 1,183.2 48 384 21 525 2,092.2
Bread flour 7.3 175,2 7.3 58.4  18.2 455 688.6
Roots 0 0 0 5.5 137.5 137.5
Peanuts 0 0 0 0 7.3 182.5 182.,5
Watermelon 7.3 175,2 0 0 0 175.2
Cowpeast®ds 5.5 132 1.8 14.4 3.6 90 2364
Sugar 14 336 14 112 14 350 798
Beef 0 0 0 0 9.1 227.5 227,5
Camel 21,9 525.6 . 28,8 0 0 554 .4
Sheep 7.3 175.2 10 87.2 7,3 182,5 4449
Chi cken 2 48 0 1.8 45 93
Milk 45 1,080 84 672 18.2 455 2,207
Fresh fish 0 0 0 21.9 547,5 547.5
Vegetables 18,2 436.8 0 18.2 455 891.8
Fruits 0 0 0 9,1 227.5 227.5
0i1l 5.4 29,6 1.8 4.4 9,1 227.5 371,5
Butter 5.4 129.6 A 43.2 1.8 45 217.8
Dates 3.6 - 86,4 5.5 44 0 0 130,4
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Tab'le Annex 16

Food Requirements by Food Product for the Yea: 2000 (Toné)

Nouadhibou

Rural Sedentary Nomadi e Urban
Products Kg/yr. PFop. Tons Kgs/yr TPop. Kg/yr. Pop. Tons Regional
000 a 000 000 c Total
a+b+c

Millet 41 65 2665 40 0 19 49 981 3,646.0
Rice 67,3 4374 66 .7 83 4,067 8,441
Wheat 49,3 | 3204.5 48 21 1,029 4,233.5
Bread flour 7,3 474 .5 7.3 18.2 891.8 1,366.3
Roots 0 0 0 5.5 269.5 269.5
Unshelled

peanut 0 0 0] 7.3 357.7 357.7
Wat. seeds 7,3 474.5 0 0 o ' 474.5
Beans 5,5 375.5 1.8 3.6 176 .4 551.9
Sugar 14 910 14 14 686 1,596.0
Beef 0 0 3.6 9.1 445,9 445.9
Camel 14.6 949 0 0 0 1949
Sheep 3.6 234 10.9 7.3 357.7 591.7
Chicken 2 130 0 1.8 88.2 218.2
Milk 45 2,925 84 18.2 891.8 3,816.8
Fresh fish 14.6 949 0 21.9 1,073.1  2,022.1
Vegetables  18.2 1,183 0 18.2 891.8 2,074.8
Fruits 0 0 0 9.1 445.9 445,9
0il 5.4 351 1.8 9.1 445.9 796 .9
Butter 5.4 351 3.4 1.8 88.2 439.2
Dates 3.6 234 5.5 234
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Table Annex 17

Food Requirements by Tood Product tor the Year 2000  Tons

Tapgant

Rural Sedentary ” KNomadic Urban
Products Kg/yr. Pop. Tons Kg/yr Pop. Tons Kg/yr. Pop. Toas Regional
000 a 000 000 c Total
a+b+c

Millet 41 72 2,952 40 20 800 19 10 190 3,942
Rice 67.3 4,845.6 66,7 1,334 83 830 7,009.6
Wheat 49.3 3,549.6 48 960 21 210 4,719.6
Breas flour 7.3 525, 7.3 146 18.2 182 853.6
Roots 0 0 0 0 5.5 55 55
Peanuts 0 0 0 0 73 73 73
Watermelon | .

seeds 7.3 525.6 0 0 0 0 525.6
Cowpeas 5.5 396 1.8 36 3.6 36 468
Sugar 14 1,008 14 280 14 140 1.428
Beef 0 0 0 9.1 91 91
Came 1 21.9 1,576.8 . 72 0 0 1,648.8
Sheep 7.3 525,6 10,9 218 7.3 73 816.6
Chicken 2 144 0 0 18 . 18 162.0
Milk 45 3,240 84 1,680 18 2 182 5,102
.Fresh Fish 0 0 0 0 21.9 218 219
Vegetables 18.2 1,310.4 0 0 18.2 182 1,492.4
Fruits 0 0 G 0 9.1 1 91
0il 5.4 388.8 1.8 36 9.1 91 515.8
Butter 5.4 388.8 5.4 108 1.8 _ 18 514.8
Dates 3.6 2592 5.5 110 0 C 369.2



Food Requirements by Food Products for the Year 2000 (Tons)

..37_

Table Annex

18

Guidimakha
Rural Sedentary Nomadic Urban
Producets Kg/yr. Pop. Tons Kg/yr. Pop. Tons Kg/yr. Pop. Tons Regional
000 a 000 b 000 c Total
a+hb +

=
Millet 105.0 105 11,025 40 14 560 15 11 209 11,794
Rice 44 .9 4,714.5 66 7 9,338 83 913 6,561.3
Wheat 7.5 787.5 48 672 21 231 1,690.5
Bread flour 7.3 766.5 7.3 102.2 18.2 200.2 1,068.9
Roots 4,75 498.75 o 0 5.5 60.5 559.25
Unshelled

peanuts 11 1,155 0 0 7.3 80.3 1,235.3
Cowpeas 5.5 - 577.5 1,8 25 2 3.6 39.5 542.3
Sugar 14 1,470 14 196 14 154 1,820
Beef 7.3 766 .5 3.6 50.4 9.1 100.1 917
Sheep 7.3 766.5 10.5 152.6 7.3 80.3 99.4
Chicken 2 210.0 0 0 1.8 19.8 229 .8
Milk 25.5 2,677.5 84 1,176 18.2 200.2 4,053.7
Fresh fish 29,2 3,066,0 0 0 21.9 240.9 3,369
Vegetables 18.2 1,911.,0 0] 0 18.2 200.2 2,111,2
Fruits 9.1 955.5 0 o] 9.1 100.1 1,055.6
0il 10,9 1,144.,5 1.8 25,2 9.1 100.1 1,269.8
Butter 5.4 75.6 1.8 19.8 95.4
Dates 5,5 77 77
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Table Ammex 19

Trers~Yemmonr

the Year 2000 (Tonf‘\)

Rural Sedeninry Nomadic Urban
Products Kg/yr. Pop. Tong Kg/yr. Top. Tons Kg/yr. Pop. Tons Regional
000 a 000 b 000 c Total
a+hb + ¢

Millet 41 27 1,107 4G 1 40 19 19 361 1.508
Rice 67.3 . 1,817 L 66.7 66.7 83 1,577 3,460.8
Wheat 49.3 ' 1,331,148 48 21 398 1,778.1
Bread flour 7,3 197.1 7.3 7.3 18.2 345.8 550.2
Roots 0 0 0 0 5.5 104.5 104-5
Unshelled

peanutis 0 0 0 0 7.3 136.7 138,7
Waterme lon

seeds 7.3 197.1 0] 0 0 0 197.1
Gowpeas 5.5 148,35 1.8 1.8 3.6 68.4 218.7
Sugar 14 378 14 14 14 266 658
Beel 0 0 0 0 9.1 172.9 172.9
Came ] 21.9 391.3 3.6 3.6 o 0 594,9
Sheep 7.3 197.,1 10.9 10.9 7.3 138.7 346.7
Chicken 2 54 & 0 1.8 34.2 88.2
Milk 45 1,215 84 84 18,2 345.8 1,644.,8
Fresh fish 0 0 0 0 21,9 416.1 416.1
Vegetables  18.2 491,4 O 0 18.2 345.8 837.2
Fruits 0 0 0 0 9.1 172.9 172.9
01l 5.4 145.8 1.8 1.8 9.1 172.9 320.5
Burter 5.4 145.8 5.4 5.4 1.8 34,2 185.4
Dates 3.6 97.2 5,5 5.5 0] 0 102,7
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Table Annmex 20

Food Requirements by Food Products for the Year 2000 (Tons)

Dates

Inchiri
Rural Sedencary Nomadic Urban
Products Kg/yr.Pop. Tons Kg/vr. Pop. Tons Kg/yr. Pop. Tons Regional
000 a 000 b 000 c Total
a+b+c
Millet 41 1 41 40 ) 240 19 10 190 431
Rice 67.3 67.3 66.7 400.2 83 830 1,297.5
Wheat 49 .3 49.3 48 288 21 210 547,3
Bread flou- 7.3 7.3 7.3 43,8 18 2 182 233,1
Unshelled 0 0 0 0] 5.5 55 55
peanuts
Waterme lon 7.3 7.3 0 0 7.3 73 73
Se:Cds
Cowpeas 5.5 5.5 1.8 10,.8 3,6 36 52.3
Sugar 14 14 14 84 14 140 238
Beef 0 0 0 0" 9,1 91 91
Camel 21.9 21,9 3,6 21,6 0 0 43,5
Sheep 7.3 7.3 10,9 65.4 7.3 73 145.7
Chicken 2 2 0 0 1.8 18 20
bt 1k 45 45 84 504 18.2 182 731
Fresh Fish o 0 0 21.9 219 219
Vegetables 18.2 18.2 0 18.2 182 200.2
Fruits 0 0 0 9.1 91 200.2
0il 5, 5.4 1.8 10.8 9.1 91. 107.2
Butter 5.4 5.4 32,4 1.8 18 55.8
. 3.6 5.5 33 0 0] 36.6
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Table Annes 21
Food Requirements for the Year 1980

“Urbain
Nouakchoti .

f Re/ o ‘ g Vop?égg%§n f Total (tomnes)

e _ ¢ ~:‘ Nougkchott
Millet : 19 : 173 : 3.287
Rice : 83 f P 14359
Wheat ; 21 ; ; 3.633
Bread flour : 18,2 i : 3.148,6
Beans : 1,6 . 622,8
Unshelled peanuts | 7,3 : : 1.262,9
Roots : 5,5 : : 951,5
Vegetables : 18,2 : f 3.148,6
Fruits : 9,1 : : 1.574,3
Sugar : 14 : X 2.422
Fresh fish : 21,9 : ; 3.788,7
Beef : 9,1 ) : 1.574,3
Sheep : 7,3 : ; 1,262,989
Chicken : 1,8 : 311,4
0il r 9,1 : e 1.574,3
Butter : 1,8 3114
Milk f 18,2 2 f 3.148,6
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Table Anmex 22

Food Requiremcuts for the Year 1980
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Tabia Annex 24

Food Requiremsncs for the Year 1980
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‘Food Requirements in the Year 1480
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19 C 345 6.555
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21 : . 7.245
18,2 : P 6.279
3.6 ; ;o 1.242
7,3 ! 251805
5.5 : . 1.897.5
18,2 : P 6,279
9.1 : . 3.139.5
14 ; P 4.830
21.9 : : 7.555.5
9.1 ' P 3.139.5
7.3 : :  2.518.5
1.8 X : 621
9.1 : L 3.139.5
1.8 f : 621
18.2 : : 6.279
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Table Apnex 36

'Food ‘Requilrements. for. tha Year 1990

“"Hodh Charghi - Hodh ‘21 Gharbi - Assaba

: » : {
H Rural Sedentgry Nomadiec : Urban sRegional
0 o Do e s e : Totel
: ¢ Pop.: Tous P :Yop., : tPop. :

. Kg/yrs (000'): :Kg/yr : 000"y Tous  ; Kg/yry (00'): Tous

' 47
<73
‘32

Bread flour: 7.3

Roots

Unshelled
peanuts

4075
f

7.3

Watermslon :

seeds
Couwpecas

Sugar
Beef
Camel
Sheep
Chicken
Miik

Fresh fish
Vegetables
FPruits

0il

Butter

Dates

7.3
$ 5.5
14
P 3.6
;73
b 3.6
. 2
45
14,6

$18.2

. 9.1

5.5
. 5.5
t 0

*e ra 20 2w se e

329 F15,463
£ 24,017
f10.528
. 2,401.7 ;

1.562.75;

2.401.7

2.401.7
1.809,5 ¢
4.606
1.184.6
2.401.7 ,
1.184.4 ¢
. 658
14,805
D 4.803.4 |
5.987.8 :
2,993.9
1,809.5 :
. 1.808.5
: 0

F 40
+ 66,7

. 14

P84

151
|

F 48 ;
7.3 . ;
0 ;
0o :
0o :

1.8

10,9

o ;
0 :
0
1.8 @ :
5.4 | )
5,5 k

6.040 19
0.071.7 : 83
7.268  F21
1.102.3 ; 18,2

0 7.3

0o o
271.8 % 3.6
2,114 14
543.6 % 9.1
o .0
1.645.9 % 7.3

0 P55

0o . l.e. ,

12.684 7le.2
0 21,9
0 :18.2
0 .o
27:.8 ¢ 9.1
B15,4 , 1.8

45

@6 93 9T ST 9 _ev 60 se e® By % s

3.

855
735
945
819
247.5

328,5

0
162
630
4095
0
328,5
81
819
985,5
819
409.5
409.5

;3

F22.358
: 37.825.7
f18,72i
: 4,323

‘1.810.2
f2,730.2
. 2,401 .7
P2,2643.3
. 7.350

P 2,137.5
2.401,7
3.158.8
. 735

f28.303

: 5.788,9
t 6.806,8
©3.402,4
P 2,490,8
3705,

00 s 80,5
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Table Amnex 38

‘Food Requirements for the Year 1990
" 'Culdimdkha - Brakna

r i i 1
: Rural Sedentary : Nomadie : Urban :
! i 1 T . 8 ? T t 1 b
L s Po ] (] 8 Pop 3 H b Pop 1 s egloral
. . . . 'I'
: Kg/yr: (0001): Tons :Kg/yr :(000'): Tons : L(g/y]:: (000;): Tons : otal
R S e e S T ——— S T— S —— <+ 5 —
- ! 5 ; : 3 3 : ] t '
-¥illet t 105 'y 230 ¢24,150 340 $30 = §,20C ¢19 & 29 & 551 325,901
Rice Vg 5 08 *10,235 ‘66,7 °© “ 2,001 ‘a3 ! V2,407 14,643
. } i ] g % 3 L] $ 3 4 1
neat v 7.5 ¢ i 1,725 348 g » 1,440 321 g t 609 1 3,774
B d fi } 3 H £ B ¥ . H . ] H
rea LOUT.‘I 7.3 ¢ g 1,679 f 7.3 : . 219 (18,2 g , 527.8 , 2,425.8
Tubercule 1 4,75¢ £ 1,092,5% 0 ° ¥ o Y 55°¢ Y o1s9.5 Y o1,252
. ! 1 $ ¢ g 3 : $ 2 :
Unshelled 3 8 3 1 8 s 3 ] H
peanut 4 11 ' y 2,530 ¢ 0 ' 0 ¢ 7.3 3 ' 211,78 2,741.7
" Cowpeas ! 5,5 1§ Y 1,265 ' 1.8} g 56 % 3.6 £ 1044 b o1,4230
H ] H ] H ] t ] [ |
Sugar 1 14 i ? 3,220 414 g t 420 ¢ 14 ! § 406 t 4,040
Beef b.7,3 8 t 1,679 % 356 ¢ ' 108 ¥ 9,1 ! ' 263.9 ! 2,050.9
! H 1 H H ? !  § 8 L]
St.eep s 7,3 ¢ 1,679 410,9 ' 327 ¢ 7.3 4 ¢ 211.7 g3 2,217.7
Chicken b2 2 * 460 Yo ¥ t o '1.8¢ ' 52,2 v 512,2
. ' $ t ' ? 2 t H ! s
Milk 1255 4 g 5,865 .84 ¢ 2,520 ;18,2 ¢ 527.8 4 8,912.8
Fresh fish 129,2 ¢ P 6,716 8 o ¥ 3 0 $21,9 % ' 635,1 ¥ 7,351,1
I ] 3 4 e 8 3 it | t
Vegetables ,18.2 . 4,186 4 0 : 0 ;18,2 , ¢ 527.8 ¢ 4,713.8
Fruits b 9,1 8 $ 2,093 t O 2 ¢ 0o $9,1 % ! 263,9 t 2,356.9
. } t 4 8 3 1 ] g ] 3
0il ;10,9 ¢ 2,507 4 1.8 , . 56 4 9,1 g 263.9 ; 2,824.9
Butter i 0 ? T 0 1 0,4 ¥ ¢ )62 ¥ 1,8 8 ¢ 52,2 8 214.2
! g ? 3 A | & t ¥ ) ¢
Dates ; O 3 0 0 g .5 » N 165 3 O 3 8 0 e 165
' 1 § ] a 8 1 8 8 8 't
! 3 ] 1 k] b} 3 | 3 $
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Bread flour
Tubercule

Unshelled
peanut

Cowpeas

Chicken
Milk

Fresh ficsh
Vegetables
Fruits

0il

Butter

Dates

" "Food ‘Requiremencs in the Year '
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Table Annex 3¢
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Table Annex 41

‘Food ‘Requirements for the Year 1990
“Tagant - Adrar - Inchirl = Tiris=Zmmour

L) [ ¥
} . Rural Sedentary , Nomadic 3 Urban t
t f ¢ :Regional
[ § | 4 14 ] b ] v t L
' Kg/yr ! Pop. ¢ tong UggfyrdPOP. ¥ rons ok ¢ ¢ Total -
gly . (0005 ons . g/yr s (000'): on . g/yr" (000')0 Tons '
ety SEEEE e e e e +--—- ettt S -+
Millee 41 1 99 Y4059 Tao Poue tou760 19 ) s6 | 1,064, 6,883
Rice 167.3 ! 6,662.7066.7 1 : 2,934.8183 3 ¢ 4,648 114,245.5
Wheat '49.3 7 * 4,880.8%48 Yoz Yar 8 ' 1,076 ° 8,168,7
} ? 4 ? 3 1 $ t H [}
Bread floury; 7,3 1 t  722,7¢ 7.3 3 1 321,2418,2 1 t 1,019.2¢ 2,063.1
! L 2 (] ? [} g 1 ] 1 ~
Roots l 0 . ¢ 0 s 0 9 8 0 ¢ D43 ¢ 1 308 308
Unshelled ! ! i v ¢ : ¢ s !
¢ 2 ) ? 1 7 b g | '
peanuts | 0 ! o o oot P 408.8, 408,8
Watermelon ' e ¢ 8 ¢ t ¢ ' '
seeds 1 7.3 % 8 722,73 0 3 4 0 3 0 $ t 0 ] 722,7
Cowpeas 5.5 . os44,5) 1.8 ) fo79.2) 3.6 P 201 67 8253
Sugar ST ¢ 1,386 §l4 ¢ s 616 114 8 ¢ 784 3 2,786
Beef ‘o ! S A oo o ! s0d.6) 5006
Cazel 121 9y ¢ 2,168, 1 3.6 s s 158.4 2 0 1 + 0 1 2,326.5
Sheep b 7,3 v 922,7%1009 0 b 47906 ' 7.3 ¢ ' o408.8° 1,611,1
Chicken ' 3 1 & ? 3 g H { s
t 2 ¢ ') 198 O g 1 0 ¢ 1,8 3 ] 100.8 1 298,8
Mile :45 : : 4,455 84 : 3,696 :18,2 s , 1,019, 2: 9,170.2
Fresh fish | o ¢ 0t 0 e v 0 £21.9 ¢ .t 1,226,413 1,226.4
Vegetables 18,2 ! ' 1,801,800 | ' o 18,2 1. 1 1,019.2  2,82]
Fruits ) t ' 0 g 0 r s 0 t 9.1 ¢ 3 509,6 ¢ 509 .6
0il SR " 534,671 1.8 P19z ey ) 509, 6' 1,123.4
Butcer b 5.4 1 t 534,65 5.4 3 § 237,6 ¢ 1,8 ¢ 3. looan 873
Dates b 3.6 ¢ " o356.4 % 5.5 S o2 Yo O ¢ o ¥ 5984
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Table Annex 43

" "Food Requirements for: the Yeat51995-'

" 'Hodh Chargui ~ Hodh El Gharbi - Assaba

: Rural Sedenéary Nomadic : Urban :
' : : : : :_ggional
: KS/yr:(gggi : Tons’ jxgkyr>:(§88:)§ Tons ;Kg/yr :(ggg;): Tons ; Total’
Millet ;47 ;392 : 18,424 : 40 i 140 : 5,600 : 19 : 49 : 931 : 24,955
" Rice T 28,616 ° 66.7 ° ‘9,338 83 £ 4,067 42,021
Wheat ;32 P 12,544 48 ;6,720 : 21 . 1,020 : 20,293
Bread flour' 7.3 ° ' 2,861,6° 7.3° *o1,022 P2} 'o89l1.8° 4,775,
Roots . 4,75: 1,862 : 0 : 0 i 5,5 : 260.5: 2,131,
A S B ' 2,861,6° 0 S B I fo357,7% 3,219,
Watermelon t 7.3 : 2,861.6: 0 : 0 o0 . 0 i 2,86l
Beans ‘5,5 ¢ 2,156 * 1.8} Po252 F 36t fo176.4° 2,584,
Sugar P14 5,488 1 14 1,960 : 14 . 686 : 8,134
Beef P13.6 1,411,2° 36 ° o504 to9,1 P 485,90 2,361,
Camel 7.3 2,861,6: 0 .0 i 0 . 0 : 2,86l
Sheep P36 1,411.2° 10 9} ‘1,526 F 7.3° Y 357,7% 3,294,
Chicken : 2 : N LT ¢ 0 i 1.8 . 88.2: 872,
Milk fas ©17,640 84 f 11,760 18,2 ¢ fo891,2° 30,291,
Fich fresh : 14,6 : : 5,723.2: : 0 1219 : 1,073.1: 6,796,
Vegetables ‘' 18,2 ° 7,134.4° oo fased * 891.8° 8,026,
Fruits  © 9.1 : 3,567.2: 0 .0 i 9.1 : 445.9: 4,013,
0il b 5.5 ¢ 2,156 ° 1.8 Po252 9,1 P 445,97 2,853,
Butter ¢ 5,5 2,156 : 5.4 . 756 : 1.8 : . 88.2: 3,000,
Dates P 0o ' 5,5 P70 oo ) o ; 770




Tizercule

Ursaelied
péanut
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[Y3-B 4
ugar

o
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Shezp
Chicken
Milk
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Fruits

011

Lutter

Datesz

Food Requirements for the
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Table Annex 4¢

Year 1995

Gorgn]

Rural Sedentary : Nomadic . Urban. :
: : ‘Regional
: Pop, : : : : : Pop. : . Total

23,5
70.2
'71.5

; Kg/yrf(ooo'). Tonsg E Kg/yr:(ooo')‘ fons
74T IST Ralels 40 Pz P sy
71,8 , . 11,272 6, 66.7 . . 867.1

9.9 ¢ P1.554.3% 48 P624

7.3, . 114601, 7.3, ,

4758 Poores.7st 0 oo
o D1 Do Lo

55 P863.5¢ 1.8 ¢ =
TR D208 D P 182

7.3 POLL146.1F 3.6 :

73" L 1.246.10 1009 )

2 P34 o0 t o
25.5 . 4.003.5) 85 | : 1,092
29.2 t4.584.4% 0 fo 0
18.2 ! . 2.857.45 0 ;o

91 : P1.428,7: 0 : 0

1009 L3l s )

0 Pt 5.4 :

Tons

: Kg/yru(000') :
19 P33
83 :
21 ¢ X

. 18.2 .

5%
:" 7\3 ; :'
3.6 ¢ :
R :
9.1 ¢ :

1.8 f
SIXS
:2]’9 N H
16.2 ) ;

9.1 i
. 9.1
- 1.8 @
0

627
2,739
693
600
181

240
118
462
300
240

59
600
722
600
300
300

59.4

o anfue e

‘12,765
:14.878.7
2.871,3

.6 : 1.841.6
.5

927.25

.5 :1.967.9
.8 *1.005.7

2,842

.3 % 1.493
9 : 1.528.7
4P 373.4
6 : 5.696.1
.7 % 5.307.1
6 ; 3.458
3 11,729
3 . 2.035

129.6
. 715

e ———— e = e
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“Millet
Rice
Wheat
Bread flour
Tubercule

Uncrelled
peanut

‘Cowpeas
Sugar
Beetf
Sheep
Cnicken
Milk
Fresh fish
Vegetables
Fruits

011

Butter

Dates
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Table Annex 45

Food Requirements for theé Year 1995

Guidimakha = Brakna

» !l b4 '

Rural Sedentary ! Nomadic 5 Urban t
i H t
: ! t t T ? t s t ,Regional
. t Pope 5 3 p g. 3 Pop. 1@ t Total
'Kg/yr ${000')1 Tons  sKglyr Pop; t Tons. ¢ Kg/yr,(ooo')x Tons t

(C00')
3 ! g 1 3 : 3 1 ? g
; 5 1 H t § : $ t :
I t H H : H : : t :
V105 8 249 ! 26,145 ' 40 vt 28 YV 1,120 * 19 3 32 ¢ 608 127.873
] t 1 g : t 3 2 i 3
1 86.5 s 11.080.5;, 66,7 :t ; 1.867.6, 83 ¢ 2.656  415,604.1
7.5 ¢ 1 1.867.5' 48 ¢ $ 1,344 Y 21 B ! 672 ¢ 3,883.5
! : g o8 ; ? t i t :
t 4 751 ¥ 1.182,75¢ 0 : ' 0 i 5518 ! 176 ! 1.358,7:
¢ s ! 1 t : ? t : 3 -
: ! : ! t 8 8 I $ s )
,ll ‘ ; 2.739 ¢ 0 ; : 0 ;g 7.3 " : 233.6 ' 2.972.6
t 5.5 1t £ 1.,369.5t 1.81 H 50.4¢ 3,6t ' 115 2% 1,535.1 «
| ¢ ¢ : 3 s ' 3 t 3
4
’{; ‘ g 3.486 ‘ 14 . : 3%z , 14 N 44? y 4.326
1 7.3 ¢ r 1.817.,7¢ 3.6 3 3 100.88 9,1 3 £ 291.2t 2,209.7
: H ? H 3 H t ..t 3 :
; 7.3 ; ; 1.817.7‘ 10.9 . : 305,2: 7.3 ' t 233.6 R 2,356 .5
t 2 H s 498 ¢ 0 i : 0 : 1.8 1 57 6 3 555.6
b s 5t b o6.349.5" 84 fo2.352 gt ' 582.4 ! 9.283.9
P S | g I IR g 0ty Z.eeBo
1 29,2 3 t 7.270 g O t H 0 1°21,9 @ ? 700.8 ¢ 7.971.6
! 3 : : $ : ] H H $
s 18.2 . . 4.53i,81 0 . . 0 18,2 ¢ 9824 [ 5.114,2
t 9.1 ¢ v 2,265,935 0 ¢ | 0 1 9.1 s ¢ 291.2 ¢ 2.,557.1
' H § : : 3 s H H R
0. L] - LY 4 h ~‘
, 10.9 . . 2,714 l' 1.8 . . 50 4g 9 1 . ;  291.2, 3.055.7
b 0 ' 0 v 5.4 3 1 151.2¢ 1.8 ¢ t 57,6 ¢ 2C8.8
t i g [ 2 i 3 $ 3 t
0 0

! ) ' : 5,5 . X 5 . 0 ;0 , 154
] t 8 ¢ ¢ g § : 1 3
L 3 f) 3 g 8 3 8 i 3
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Table Annex 46
Food Requirements for the Year 1995

Trarza
e e S s e g
Rural Sedentary ¢ Nomadic ! Urban ’
H H § ]
: 1 : YT 1 1 Ty t T Reg:
! 1 Pop. 1 t t Pop. @ | 1 -1 Pop. 1 t
,Kg/yr.,(oool): Ton« y Kg/yt:<ooov)= Tons - ,Kg/yr :(000°'Y 1 Tons . Tot:
! i — e s e St oo e v e e e
N M H : ] { H H !
: 1 H H ? t H H 2
Millet "33 Y135 ' 4,455 P40 T 85 Y 3,400 F19 P 30 P 741l 7 8.596
! H H : H H 3 H H H
Rice 1122 « 15,147  66.7 ; 5.669.5, 83 ¢ 3.237 . 24,053.¢
Wneat 75°¢ ' 1,012,548 ! 4,080 f21 I 819 ¢ 5.911.°
! H ! t 1 H H H M
Eread flour, 7.3 , . 985.5- 7.3 , . 620.5, 18.2 , . 709.8 ., 2.315 ¢
Tusercuie 4 751 foe41.os5 O F ! 0 ' 5.5 ¢ ' 2145 % 855.7f
— ! s 1 ! t : t H :
Unsselled t : 3 ¢ t ' t t : .
peanut <11 1 ¢ 1,485 , O R ? 0 e 7.3 . « 2847 . 1.769.7
Cowpeas 5.5t ! 742.5° 1.8} ¢ 153 ' 3.6 ! ' 140 4 7 1.035.¢
: H H H ] H H H H H
Sugar S TN ¢ 1.890 . 14 g L.190 .14 . 546,  3.626
Be2f P73t : 985.5% 3.6 ! ! 506 F 9.1° ' 354 9 ' 1,646.¢
4 b M 4 H : 14 1 ) H
Sheep b 7.3 ; 985 5: 10.9 , : 926.5, 7.3 ¢ 284.7 4 2,196 i
Caicken 2 ¢ s 270 1 o 1} ! 0 1.8 ¢ 70.2 ¢ 340 .2
... ! : 1 ) H ! : ! : i
Ailk . 25.5 s 3.442.5; 84 ¢ 7.140 4 18.2 , y 709 8 . 11,2027
Fresh fish * 29 2 ¢ P 3,942 g f t 0 P 91,9 ¢ Y o854.1 7 4.796.1
H H : ! ] H H b4 1 b
Vegetables ; 18,2 4 t 2,457 4 0 ' 0 . 18,2 , , 709.8 , 3.,166.¢
Truits ‘9.1 Yop.,228.5° 0 ¢} ! 0 S L ! 354 9 % 1,583.4
H H ! H H H H N H !
Cil 10,9 ; 1.471.5, 1.8, R 153 ; 9.1 ¢ 354.9 , 1.979.4
Butrer 0 ¢ i 0 t 541 ! 459 * 1.8° : 70.2 ¢ 529.1
H H : H H ? t $ t- ¥
Detes : 0 . . 0 t 55 1 t 467.5! 0 t 1 0 . 467.%
¢ H N : H 3 H 1 1 H
! : : RE 1 t : ) H ] -

X3!
\.\l
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Table Annex 47
Food Requirements for the Year 1995

Dakhlet -~ Nouadhiboy

: ' ! L
' H !
*  Rural Sedentary - : Nowadic : Urban .Regional
: : ' . . , .Total
K *Pop. + " CEopL ot Y Pop. *
' \Ei/}’l‘ 2 (000"): fons  ,Ke/yy (UG TYE Fons : Kg/,\,'rf (000! ): Tons :
. ] : . H . : < . ——

Millet 41 ¢ 38 1,558 40t ¢ ¢ g (19 foas o836 2,394

%ice ‘67.3 ! P 2.557.6 .66.7 | ) 83, 13.652 6,209 4
ezt 149.3 1 t1.873.4 148 : 2y P92kt 2,797.4
zrezd rlour’ 7.3 ° Co277.4 D73 ' 182 . 800.8 . 1.078.2

Xaoots : O : : 0 : 0

s * vs ea
«a

: P55 ¢ T242  t 242

u:%?flucc . 0 . s 0 : 0 : : 7.3 ¢ Y3212 Y 321.2
weanuts : : . . : : : t H
Yatermelon H : : : : : : : :
cecds 7.3 ¢ 2774 30 : : ) : 0 P277.4
Covpeas 155 ¢ P o200 18 ! \ . 3.6, e 1584, 367.4
Suzar 114 e : 532 14 : : 14 : ' 616 ©1.148
Zeef : : : : : : :

0 S 3.6 : 9.1 . 400.4 . 400 4

Cerel SV : 5548 10 : : 2 0 : 0 P554.8
Sheed ‘3.6 *o136.8 ‘0,9 : 73 D 321.2 . 4s8

Coicker o : 76 :o0 : 1.8 P79.2 f 55,2
Milk 4s P10 e : 8.2 | . 800.8 | 2.510.8
Fresh fish ;14.6 . . 554.8 ; 0 : : 21,9 ¢ P 963.6 t 1.518.4
Vegerzbles 'ig. 2 Fo691 6 : ; 8.2 | . 800.8 ., 1.492.4

ve o0 se »
.o

9.1 4004 400.4
9.1 | . 400.4 | 605.5

(@)
r
Pt
w
»
£
-
-

205.2

2utter 1 5.4 s : 205.2 5.4 : $ 1.8 @ : 79,2 7 284 ¢
Detes f36 P 1368 55 : o S0 D 13%6.8
H 1 H : H H

N






Millet
Rice

Wheat
Bread flour
Beans
Unshelled peanuts
Roots
vegetables
Fruits
Sugar

Fresh fish
Beef

Sheep
Chicken

0il

Butter

Milk

68 -

Table Annex 49
‘'Food Requirements for the Year 2000

R

o f 574 f 10.906
;83 : © o 47.642
oo ' ; 12.054
©18.2 : : 10.446.8
: 3.6 : i 2.066.4
: 7.3 : : 4.190.2
f 5.5 ; : 3.157
. 18.2 : : 10.446.8
i 9.1 ' : 5,223 4
14 : : 8.036
21,9 : X 12.570.6
L 9. : : 5.223.4
f 7.3 : : 4,190.2
: 1.8 : : 1.033.2
: 9.1 ' : 5.223.4
W : : 1.033.2
18.2 10,446 8

Cemme e peam s




- 69 -
Table Annex 50
' 'Food Requirements for the Yedr 2000

Hodh El Gharbi ~ Hodh El Charghi - Assaba

Rural Sedentary : Nomadic : Urban ‘L
: : : ‘Region

: g . : Pop . : ' : 4 : " : : Pop N :
Ke/yre P * fong ¢ xSy . tons . K . Tons .
Ke/yres ooty s Toms D Ry Mroopty TS Kelypgggiy: Tons o

Millet A7 L6z P21.714 Tao G iag . 5.160 19 i 53 1 1.007 . 27.88l
Rice L7300 (33,726 [ 66.7 | . 8.604.3,85 | . 4.399 046,729
Wheat VIR 14,786 g f6.192 21 1,113 22,089
Bread flour] 7.3 L 337206 f T WAST I . 964.6  5.278
Beans P 4.75 1 P 2.194.5: 0 t0 i 5.5 i 291.5: 2.486
Unshelled | ; : ; : : ' : f X
peanut 7.3 ;33726 0 . 0 T3] . 386.9. 3.759

~J
v
W

Watermelon

seeds 0 ¢ 3.372.

<
o
o

7.3 : 3.372.6 :
Beans o S I B ‘0 o o0t o

Cowpeas 55 P 2,541 ¢ 1.8 o 232.2: 3.6 - ;19081 2.964

Sugar fle P6.468 4 G Po1.806 P14 Po742 7 9,016

. 3.6 © 1.663.2: 3.6 - : 4644t 9.1 . : 482.3: 2.609.

7.3 ¢ Co3us72.67 0 S I B M R W V)

3.6 C1.663.7: 10,5 . © 1.h06,1: 7.3 . © 386.9: 3.456.

Chicken ! 2 Pooe2a oo 0 sl : 95.4 % 1.019.

Milk T . 20,750 ;84 | . 102836 . 18,2 . . 964.6 : 32.590.

Fresh fish ! 14,6 ° D6.745.2 0 oo f21,9 ¢ P 1.160.7 % 7,905,
Vegetables , 18.2 , . 8.408.4 0 . 0 .18.2 . © 964.6: 9,373

Fruits F9at P4.204,7 0 ¢ o A P 482.3° 4.686..

Beef .
Camel

Sheep

0l P55 2541 : i.8 232.2: 9,1 : t 482.3: 3,255,
Butter . 5.5 . . 2541 . 5.4 :  696.6, 1.8 . . 95.4. 3,333
‘Dates N R 0 * 5,5 1709,5% 0 ¢ P00 P 709.!







Millet
*Rice

Wneat

Bread flour

Roots

Unshelled
peanyts

Watermelon
seeds
Cowrpeas

Sugar
Beer
Camel
Sheep
Chicken
Milk

Fresh fish
Vegetables
Fruits

0il

Butter

Dates
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Table Annex 52

‘Food 'Requirements for the Year 2000

" 'Brakna -~ Guidimakha

H t 4 ]
! Rural Sedentary ! Nomadic ¥ Urban ! Regional
' ! s ' Total

' pop. ! v L poo b 3 ' bop, | , tota
Kg/yr 3(000;)5 Tors : Kg/yne(oog;)s Tons 3 Kg/yrx(oog;)a Tons t
‘ t t 8 ! g 3 H ¢ s
! H H 3 F ] ¢ H H ]
! H H 3 H H H 2 H 4

g 1 b H H $ H H ]
105 § 265 $28.140 :140 ¢ 26 y 1.040 £19 1 35 1 665 129,845
| 49! 112.033.28 66,7 ! for7salies ] 12,905 116,672 4
. 75, ¢ 2.010 348 ¢ 1.248 321 ¢ 2 735 ¢ 3,993
7.3 ¢ 1.956.4%t 7.3 1% 3 186.8%15 2 ¢ ? e37 Y 2,783.2
} I H H H § H 4 : H )
¢ 4,75y ¢ 1.273 ; 0 : O 2 5.5 ¢ ¢ 192.5 3 1.465.5
{ : H H 4 H H H H H
I B I t 2,948 o ¢ oo t 7.3 ¢ ' 255.5 ' 3,203.5
] H H 3 ? 8 ? . 3 H
H H 1 H t H H H H ?
y 0 g O 1 0 ¢ O 1 0 t O e O
5,58 t 1.474 ¢ 1.8 % : 46.8°% 3.6 3 t 126 ! 1.646.8
H ] H ] H H H 1 H 3
V. ¢ 3.752 14 . 364 14 ¢ 490y 4 4.606
7,31 ! 1.956.4°% 3.6 ¢ ¢ 93.6% 9,1 * ¥ 318.5 ' 2,368,5
H H i H 4 H H H 4 14
. 0 ¢ O s 0 ;O : O ¢ s O ; O
bo7.38 ¢ 1.956.4 10,9 $ t  283.4% 7.3 ¢ i 255.5 % 2,495,3
H t H 1 4 1 H H 3 H
H 2 s ' 536 : 0 [ 3 . 0 . , 1.8 t i 63 l 599
' 25,5% ! 6.834 84 t t 2,18 +18,2 ¢ ¢ 637 * 9,655
! 3 H H } $ H $ g 1
L 29.2 . 7.825.6 ) , 0 21,9 4 . 766.5 | 8.592,1
t 18.2 % ! 4.,877.61% 3 1t 0 t18.2 °* ' 537 % 5,514.€
! 3 : s 1 : 5 3 t t )
L 9.1, ; 2.438,5 X . 0 . G.1 ¢ 318.5 4 2.757.%
1 10,9 1 ! 2.921.2¢ 1.8 3§ 2 46,81 9.1 & ¢ 318,51 3,286,5
! ! | g g ] 8 ] 8 8
10 8 i 0 . 5.4 8 1 140.4% 1.8 ¢ t 62 t  203.4
} 3 1 H - H § ' 4 ¢ 8 |
L0 , 0 5.5, , 13 o0 : O ;143
H H ] H 3 $ H H 3 1







Food Requirements for the Year
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Table Annex 54

2000

Nouadhibou

: 1 — — -

' Rural Sedentary ; Nomadic : Urban :
f ; ; : : ; . : : : Regionaj
Kg/yr :iggd.); ons K/ yr :(ggg;)i Tons  *Kg/yr :?886'): Tous - T Total

e’ : 3 PTTTI g mTe e S vt —: i

¢ . : 5 J ; : ! :
Millet 1 es 2.665 40 i oo flo P49 i 931  3.596.0
Rice 67.3 L 6.374.5 66,7 : 83 L 4.067 ] B4l
Wheat 149.3 ¢ 3.204.5 48 : 121 : v 1,029 - 4,233.5
sread flous! 7,3 oAt 73 ] ; 182 . 891.8 ) 1,366
Roots ' t ' 0 Y T H ' 5.5 ? 269,5 ¢ 269, 5

Crenelled ' : : : : : : : :. :
prantts . 0 . . 0 . 0 . , 7.3 ' : 357.7 . 357.7

Wactermelon ¢ : ¥ ? ¥ : : : ! H
seecds 7.3 H 474.5 ¢ 0 ¢ : ¢t 0 H H 0 : 474 .5
Coupeas 5.5 ! Poamsslore ! ; ;3.6 17604 5510
Sugar P14 t H 910 114 : : 14 1 : 686 ¢ 1,596.0
Beet o T ; Dol L 445,90 s

Camel ‘4.6 1 ' 049 : 0 3 : t 0 . t 0 : 949
2;;2; 36 ! . 2% ‘109 ) D73l 35770 5017
T en - . ' 130 : 0 . : ! 1.8 s 88.2 : . 218.7
Mk s D 2oas ey ’ 18,2 . 891.8 3.816.8
Presh Fish |, o | . o4s 1o . : :21.9 - t 1.073.1 ¢ 2,022,]
Vegetables :13.2 : ;1,163 Lo ; 18,2 : 8918 L 2.074.%
Fruits P01 G c 0 s ' P 9.1 PO4A5.9 1 4455
011 . 5.4 ) - : IS B s 44591 7960
Butter : 5.4 351 R j : . 1.8 : T 88,2 D439
Dates 1 3.6 1 T 234 5 5.5 g : : : : s 234
H : H H H H H4 H :

|
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Millet

Rice

Wheat

Bread flour

Roots

Unshelled peanuts :

Watermelon seeds

Beans
Cowpeas
Sugar

Beef

Camel
Sheep
Chicken
Milk

Fresh fish
Vegetables
Fruits

011

Butter

Dates
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Table Annex 56
‘Food ‘Requirements for the Year 1980

‘ Mauritania-
Rural ; Nomadic
Sedentary :
(Tons) (Tons
43,799 16,360
47.787 27.280.3
13.645.4 19.632
4,964 2.985.7
2.892.75 ' 0
5.899.8 - ¢
2,095 1 ° 0
3.349.5 . 624.6
_ 390.5 i1l 6
; 9,520 5.726
f 3.646.5 1.249.2
: 3.102.5 223.2
\ 4,50 F 4.458.1
; 1.360 0
© 22.936.5 34,356
. 14.687 0
b 12.376 0
5.541.9 0
5.855. 1 736.2
1.571.4 2.208.6
255.6 2,249.5

e»

s 2v e

e e oo

Urban

(Tons)

6.726
29,382
7.434
6.442.8
1.947
2.584.2
0
385.2
889.2
4.956
3.221.4
0
2.584.2
- 637.2
6.442.8

7.752.6

6.442.8

3.221.4

3.221.4
637.2
0

Total

Mauritani
(Tong)

W o i e o o e St

66,885
104 ,449.
40.711.
14,392.
4,839,
8.484
2.095,
4.359..
[.391.:
20.202
8.117.1
3.325.7
11.192.3
1.997.%2
063.735.3
22.439.6
18.818,8
8.763 3
9.812.7
4.,417.2
2.505.1
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Table Annex 57

‘Food Requirements fcr rthe Year 1985

Mauritania

. Rural Nomadic Urban Total
, Sedentary Mauritania
(Tons) (tons} , (Tons) . {Tons) o
Millet 51,736 f 14,520 8.740 74.996
Rice ' 56.901.1 Po24,214.5 38,180 119.353.1
Wheat . 17.005.] C17.424 5.660 44,089.1
Bread flour o 5.934.9 T 2.649.9 8.372 16.956,8
Roots 3.415.25 0 2.530 5.945.25
Unshelled peaauts  §,902.6 0 3.354 10.260.6
Yatermelon sceds f 2.671.8 0 0 2.671.8
Cowpeas b 3.954.5 561.6 439.2 4.955,3
Beans 517 91.8 1.216.8 1.825.6
Sugar " 11.382 i 5.082 6 .440 22.904
Beef | © o 4.242.3 ©1.123.2 4.186 9.551.5
Camel Fo3.971.2 183.6 0 4.154.8
Sheep L 4.891.5 ©3.956.7 3.358 12.206.2
Chicken P1.626 0 828 2.454
Nilk L 27.868.5 T 30.492 8.372 66.732.5
Fresh fish ©17.169.5 0 10.074 27.243.6
Vegetables P14.796.6 0 &.372 23.168.6
Fruits ©6.542,9 0 4,186 10.728.9
0il b6.875.9 653.4 4,186 11.715.3
Butter P 2,003.6 P 1.960,2 828 4.791.8
Dates 338.4 © o 1.996.5 0 2.334.9
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Food Requirements for the

D T
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Millet
Rice

Wheat

Ereac flour

Psots

Tnshelled peanuts,

Waterizelon sceds

Witk
“recsh fish

Food Recguirements for
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Table Annex 59

Maaritania
edliseanta

T St 4 e 80 et i v o e # e 1 s 0 S i v s e o 11 8 e § e om it

. Rural
Sedentary
(Tons}

: 76.278 8
: 24 4220

7.413.2
4.431.75
3.812.6
3.963.¢
5.131.5
830 %
15,176
' 5.360.5
: 5.891.1
6.322.2
2.168

f19.728.8
, 8.430,3
f 8.868.2
L 2,970 4
; 543.6

: Nomadic
{(Tons)

12160

20,2768

o O o

478.8
68.4
4,256
957.6
, 136.8
f 3.312.6
' 0
25.536
0
- 0
, 0
f 5472
. 1.661.6
1,672

°e sv wu

* e

e o4

the Yea{m;ggé

Urgan

14,868
12,885.6
3.894
5.168.4
4]
50.8
1.998
9.912
6.442 ¢
0
5.168.4
1.274 .4
12.885.6
15.505.2
12,8857
0.442.8
5.442.8
1.274 4
0

O tn

- e - e ok s brn e o &
.

Total
Mauritania

o B U e e M . B S O 0 Sy

92,445
155.319.2
53,882,6
23,018
8.325.75
13,961
3.963.9
6.161.1
2.896.9
29.344
12.760,9
6.027.9
14 .804.2
3.442 .4
76.652.
37.580.4
32.514.4
14.933.1
15.858.3
5.887.4
2.215.6



http:8.325.75

Millet

Rice

Wheat

Bread flour
Roots

Unshelled peanuts®

Watermelon seeds

Beans
COWpeas’
Sugar
Beef

Carel
Sheep
Chicken
Milk

Fresh fish
Vegetables
Fruits

0il
Butter

Dates

'Food Requirements for the Year 2000

- 79 -

Table Annex 60

" ‘Mauriltania

‘Rural Nomadic Urban : Total ..
' Sedentary : : Mauritania
:___gzgﬂgl*- -~_£Tons) :_ _ (Tons) i (Tons)
. 74.960 11.320  : 16.226  : 102.506

87.106.5 ' 18.876.1 ' 70.882 ' 176.864.6

28.887.3 : 13.584  : 17.93%% 60.405,3
¢ 9.015.5 2.0665.9 © 15.542.8 °  26.624.2
. 4.968.5 0 4,697 i 9.665.5
©2.796.6 0 P6.234,2 7 16.030,8
L 4.752.3 ;1 0 : 0 © 4.752.9
©o5.753 ! 446.4 601.2 *  6.800.5
. 1.057.5 63 : 2.473.2 :  3.593.7
Po17.290 Y 3962 11.956 ? 33.208 -
P 5.926.4 :  892.8 : 7.770.4 ¢ 14.590.6
‘7.037.2 26 f 0 P 7.163.2
: 7.065.6 : 3.084.7 6.234.2 :  16.384.5
‘2,500 ¢ 0 1.537.2°°  4.037.2
. 46.187.0 23,772 15.542.8 : 83.501.8
. 23.847 F 0 ©18.702,6 ' 42.549.6
L 22,477+ o : 15.542.8 :  38.019.8
P 9.518,6 0 7.770 41 i7.290
L 9.927.2 1 509.4 79706 : 18.208.0
' 3.561.6 ° 1.528.2 1.537.2 ' 6.627,0
. 6804 :  1.556.5 : 0 . 2.236.9




