
Expanded Program of Immunization (625-0937.05)
Evaluation Report

(Summary of Original French Text)

1. Summary of Evaluation Observations:

The evaluation team concluded that the overall balance sheet
of the Mauritanian EPI now operating for l~ years is positive.
Given the local constraints (extremely dispersed population,
insufficient health infrastructure, difficult terrain and
minimal financial resources), the evaluation team concluded
that the current plan is particularly realistic. The team
appreciated the integration of EPI in a large number of
Maternal Child Health (MCH) centers where vaccinations are
an integral part of the services furnished by these centers,
permitting a vaccination coverage for cities and important
centers without using a mobile strategy. The team noted
that despite logistical difficulties, the mobile teams manage
tr~mestrial visits to villages and that coverage in far-away
rural areas is satisfactory. The team noted the seriousness
and enthusiasm of the EPI managers and the high quality of
the central vaccine warehouse.

Despite the overall positive assessment, the team considered
that the EPI-MCH coordination was still insufficient at the
central as well as regional levels'concerning the cold chain,
the team noted its insufficiency at regional and peripheral
levels such that this compromises the success of the
vaccinations. The team also noted that the epidemiological
surveillance of target EPI diseases was still insufficient
despite concerned efforts.

The team also noted details such as the insufficient regional
stocks of injection material and vaccination cards, reutiliza­
tion of disposable material and the insufficiency of personnel
and material of the Nouakchott central organization.

Concerning vaccination coverage, the evaluation team made
the following observations:

The 5th district of Nouakchott and two rural regions,
the Gorgol and the Brakna, were studied.

The Gorgol has the best coverage with 85\ BCG (anti­
tuberculosis vaccine) coverage and 76% measles coverage.
At Nouakchott, the coverage was average 70\ BCG and only
42\ for measles, but the percentage of children with the
3rd dose of DPT relative to the first dose is very good:
76%. In contrast, in the Assaba, the results were not
as good.

lSee addendum for progress made between August, 198~ and
March 1982.)
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2. Summary of Major Evaluation Recommendations:

a. Better coordination between the MCH centers and EPI with
the objective of having a single program with fixed and
mobile components.

b. Substantial improvement of cold chain at regional and
peripheral (MCH) levels

c. Better stocking of vaccines, reuseable injection material
and vaccination cards at the regional level.

d. Study the possibility of additional training for EPI
personnel and possibility of an EPI mid-level course
for 1982.

e. Development of health education of the population
regarding EPI by means of an separate GIRM health
education department with sufficient resources, (as
a supplement to EPI's own health education activities).

f. Development of an epidemiological surveillance service
through selection of sentinel posts which will furnish
monthly reports on diseases. This method is indispensable
to evaluate the real impact of the EPI.

g. Improve the motivation of EPI personnel by looking into the
possibility of GIRM paying travel per diem.

h. Conduct a second evaluation with a national/international
team in 2 years.

3. Background: Development of EPI in Mauritania

In the late 1970's Mauritania began planning for its EPI whose
objective is to reduce the incidence of immunizable diseases
which contribute significantly to the child mortality rate
(especially measles and whooping cough) and cripple a portion
of the adult working force (tuberculosis and polio). This
situation has posed an important developmental constraint to
Mauritania. Mauritania with the help of the World Health
Organization, launched a pilot EPI in the Trarza region in
1977. In September 1978, Mauritania presented a draft proposal
for a national EPI to the CILSS Human Resources Sector Mtg for
donor funding. The U.S. expressed interest in this Project
and assisted Mauritania in refining the proposal in 1980.

AID approved funding for the EPI Project 625-0937.05 which
describes the overall EPI and contributes $ 400,000 (35% of
the approximate total of $ ~,~OO,OOO of which other donor
contributions are provided by W.K.O., UNICEF, the Council of
Arab Health Ministers. and Libya). The goal of the global GIRM
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EPI is to vaccinate 80% of Mauritanian children aged 0-5 yrs
against measles whopping cough, polio, tuberculosis, tetanus
and diphteria by 1985.

4. Program Strategy:

a. Current Plan: The Mauritanian EPI uses a combined strategy
of mobile teams (1 per each of 12 regions plus Nouakchott>
and fixed centers (the 25 MCH centers in Mauritania). The
MCH centers vaccinate the population in an approximate radius
of 10 kilometers and the mobile teams vaccinate the
population living outside this radius. From November 1979
to May 1981 Mauritania gradually increased vaccination
activities several regions at a time. Currently, about
90% of the country is covered, leaving only several small
areas in the North of Mauritania. This strategy will
continue with the following evolution:

vaccination activities will be increasingly emphasized
in fixed centers through retraining of personnel and
improvement of cold chain.

Mobile teams will gradually take on additional tasks;
supervision of primary health workers, health education,
control of endemic diseases. (This is part of an overall
GIRM effort to integrate rural health activities and
improve their cost effectiveness.

b. Future Planning: In the Spring of 1982 Mauritania will
design a 5 year plan (1982-1987) for EPI operations (see
addendum for further comments).

5. Terms of Reference and Scope of Work for Evaluation:

a. Objectives:

The evaluation concentrated on the following objectives:

(ll Vaccination coverage,

(21 Operational Effectiveness (program organisation,
vaccine supply, cold chain and vaccination strategy.

(31 Cost-effectiveness estimations.

b. Methods

Ul Vaccination Coverage Surveys:

The evaluation team composed of 7 outside evaluators,
3 Mauritanians not working in the program and 7
persons working in the EPI, carried out the evalua­
tion 12-30 June, 1981 •

._--,.,..~ ....
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In addition to analyzing the existing documents
concerning the project, the team was able to
assess the vaccination coverage in Nouakchott
and the regions of the Gorgol and the Assaba.
(Nouakchott was chosen because of its important
population and to judge vaccination in its MCH
centers and PMIsi the Gorgol and Assaba were
chosen to compare the work of mobile teams in
two rural areas - Gorgol seemingly having a good
program, Assaba seemingly a poorer program. using
the cluster sampling method as standardized by WHO
for vaccine coverage, the vaccination coverage
survey drew a sample of 30 blocks (one District
in Nouakchott) and a total of 60 villages in the
Assaba and the Gorgol Regions.

~: Lack of good census data made it necessary
to modify the standard protocol somewhat by making
population estimations. The age group chosen for
evaluation were children 12-47 months. Vaccinations
were verified using vaccination card, scar (for BCG)
and/or the mother's word about sites of injection
and number of vaccinations performed (sites are
standardized) .

(2) Operational effectivenes s :

The team analyzed EPI documents and made observations
on site to assess program operations.

(3) Cost effectiveness estimation:

Basic cost data were gleaned from EPI documents at
central and rural levels. In addition data were
gathered during the vaccination coverage survey
site visits.

(4) Measles vaccine effectiveness survey at the village
of Legran in the Assaba region:

Although not part of the original evaluation objectives,
a survey was carried out in this Assaba village which
had recently had a measles epidemic, to check measles
vaccine effectiveness. Half the children in the
village were surveyed and the vaccine effectiveness
was evaluated using the following standard formula.

Vaccine Effectiveness: Attack rate of non-vaccinated
children - attack rate of vaccinated children
Attack rate of non-vaccinated children

Cchildren less than 6 months of age at the time of
measles epidemic were excluded as well as those having
had measles before the epidemic).

~'. '.: .
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6. Results

a. Results of the Vaccination Coverage Surveys in 3
Mauritanian Regions

Table I RESULTS OF VACCINE COVERAGE SURVEYS IN THREE
MAURITANIAN ZONES

Nouakchott

5°arrondissement

GORGOL
Rural Zone of
Kaedi & Maghama

ASSABA
Rural Zone of
Kiffa & Boumdeid

Vaccination 69.1 ° 69.7 32.7++
Cards

BCG 70.4++ 85.3 64.0°

Scar 64.1++ 79.8 49.5++

BCG Scar 91.1 ° 93.5 77.3++

Measles 41.7+ 75.7 53.1++

OPT 1° 64.6++ 86.6 61.1°

OPT 2° 54.3 ° 60.5 40.0+

OPT 3° 48.9 34.8+ 16.8++

OPT 3/1 75.7 40.2++ 27.5+

Polio 1 56.1+ 86.2 67.2++

Polio 2 47.5+ 58.7 39.5 0

Polio 3 45.3 34.4+ 16.0++

Polio 3/1 80.8 39.9++ 23.8+

Completely 27.4 0 29.4 13.6++
Vaccinated

Vaccination 98.2 81.7++ 51.1++
Cards/BCG

Number of 223 218 220
Children

Comparison of values by Chi Square test for each vaccination
between regions (horizontal line) i

++ Significant difference (p '<0.0011 with the value immediately
above
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Significant difference (p (0.02) with the value
immediately above

Difference not significant with the value above

Comments on Coverage Surveys:

(1) Nouakchott:

Concerning the continuity of vaccinations, the
results are excellent. The percentage of children
having received their first injection and returning
for their 3rd injection is 76 to 81%. This indicates
a good reception and a good level of health education.
(In several other countries, this percentage is
30-40%)

o On the other hand, measles vaccination coverage is
only 42%, too low to have a significant impact on the
endemicity of measles.

o About 98% of the children had some sort of vaccination
record card, but almost none had a real vaccination card.
Many families had small vaccination note books (costing
about 20¢), but because these are too fragile, many had
replaced them once they became old or dirty, thus
losing the information about previous vaccinations.

o The objective of the EPI is to completely vaccinate
80\ of children before 1985, there is much work to do
yet in the 5th Arrondissement where only 27.4\ of
children are now completely vaccinated

(2) Gorgol Region:

o Of the 3 regions studied, the Gorgol certainly has the
best vaccination coverage. The goal of 80% has been
significantly surpassed for BCG vaccination (85% as well
as for the first OPT/Polio (86%) and nearly reached for
measles (76%). Despite this good coverage, only 29%
of children are completely vaccinated, this is due to
the difficulty in attaining the 3rd OPT/Polio injection
for which coverage is only 39%. Some mothers noted
having missed one of the visits of the mobile teamS
to their village.

o Among the children vaccinated, 82\ had their vaccination
cards. These were not official cards, but rather many
women had just small pieces of paper. At the beginning
of vaccination activities, the mobile team had not yet
received the official cards and had thus distributed
the unofficial papers. Therefore, it is indispensable to
replace these papers with real cards as soon as possible.

. -.-. "" . -:-" ,~. '-"". -
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(3) Assaba Region:

o This region has the poorest vaccination coverage of
the regions studied; only 14% of the children were
completely vaccinated. Concerning measles, the
coverage is better than Nouakchott (53\). On the
other hand, coverage for the 2nd and 3rd OPT/Polio
is very weak (40% and 16%).

o It appears that there are problems with the BeG
vaccination technique. In the regions of Gorgol
and Nouakchott, 92% of vaccinated children had scars,
compaged to only 77% in the Assaba. Statistically
this difference is very significant (p (.001).

o Nomadic encampments were excluded from our survey;
however they constitute 37% of the region's population.
Our~ng the time of the survey - the dry season - these
nomads had migrated to the south of the country;
during the wet season they will come back to this
region.

o To check on the effectiveness of measles vaccine in
a village where there was a measles outbreak despite
good vaccination coverage, the evaluation team
conducted a special survey. In summary,the survey
showed that the measles vaccine was ineffective
(vaccine effectiveness was 30%) in this village due
to the cold chain problems and use of non-heatstable
measles vaccine prior to the epidemic. Only heat­
stable measles vaccine is now used in Mauritania.

b. EPI Administration

(1) Organization:

o Central Office

Personnel at central office:

National Program Director
2 Supervisors
Warehouse Supervisor

(accounting and transport resources are shared under
MOH as a whole)

Nouakchott vaccinations are carried out in 5MCa
centers. A mobile team was planned for use in
peripheral areas, but not yet operational.

Comments: Team noted the insufficiency of personnel
at the central level.
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" Regional:

The regional Medical Directors oversee the regional
EPI operations.

" Ground Level:

Mobile teams consist of these personnel:

State Nurse, licensed practical nurse's aide,
driver, orderly. Mca centers have variable
personnel.

" Cold Chain:

In addition to the central vaccine warehouse, each
mobile team has a freezer and refrigerator to stock
vaccines at the regional level.

Coolers are used for vaccination trips. MCR centers
have a refrigerator, sometimes a freezer also.

(2) Control and Supervision

Mobile teams submit monthly reports including:

places 'Tisited
number of children vaccinated
doses of vaccine used
vaccine inventory
vaccine temperature control sheet
kilometers covered
financial report

Mca centers submit separate reports.

Mobile teams are visited by one of the 2 national
supervisors every 3 months. The supervisors bring
vaccines and other necessary material. Mobile teams
deliver vaccines and cards to the MCR centers.

c. Cold Chain

tll Central Warehouse: The central vaccine warehouse
located in Nouakchott is very well managed. The
warehouse is furnished with 5 freezers, 21 regrigerators,
and 2 cold chambers.

Comments: The team noted the very satisfactory organiza­
tion and perfect management of the central
warehouse. The warehouse supervisor was very
competent and vaccine inventory well recorded.

:: ..,-" . -;:- -;- .
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The equipment is well maintained and
temperatures recorded 2 times per day.
The team noted that vaccine stocks were
insufficient notably for polio, tetanus
and BCG vaccines.

(2) Regional:

a. Gorgol (1 freezer and 3 refrigerators) the vaccine
depot is perfectly maintained and cold chain
satisfactory. Measles and BCG vaccines were lacking
during this inspection.

° Assaba - Only 1 refrigerator (no freezer for polio and
measles vaccines). Temperature recorded was +14°C
which is explained by the high ambient temperature and
the limits of performance of this refrigerator. Cold
chain is inadequate at this depot.

° MCH Centers - (Nouakchott and Kaedi) have mediocre cold chail
effectiveness because of electricity ruptures (NKTT)
and lack of refrigerators (Kaedi).

° Transportation - Each mobile team has a 4 wheel drive
vehicle, no truck available for equipment transport.
Vehicle repair is expensive.

b. Vaccination Calendar and Techniques

° Calendar

BCG: one injection-birth to 5 yrs old.
Measles: one injection - 9 months to 5 yrs
OPT/Polio: 3 doses separated by intervals of at least

month - 3 months to 5 yrs.
Tetanus Toxoid: 2 injections during pregnancy

(at MCH centers only)

Mobile teams - visit each area every 3 to 4 months

MCH centers; one or more vaccination sessions per week.

° Vaccination Techniques

BCG - intradermal (left forearm)
Measles - intramuscular (right upper arm)
OPT - scapular or buttocks
Polio - oral drops, sometimes on sugar cube

Disposable syringes are aften reused;
are not used.

jet-injectors
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Comments: vaccination calendar as well as
standardized techniques must be
understood by all personnel.

c. Vaccination Cards and Recording

Comments:

vaccination cards often lacking
MCH centers record detailed vaccination
information for each child, requires much
personnel time; should be simplified.

d. Disease Surveillance

Disease surveillance is the responsibility of the
Division of Statistics and Documentation of the
service of Planning and Studies, this Division was
created in 1978 and consists of 2 persons (the second
arrived in early 1981). This Division receives
reports from each region and MCH center. Despite
limited means, the Division has published a report
for 1980. Unfortunately the quality of these data
and the percentage of reports submitted is uncertain
because many health units do not send in reports
regularly and others not at all.

A system of surveillance posts is needed for target
diseases. Studies are needed to survey polio and
neo-natal tetanus - not now considered important
diseases in Mauritania, but data are sketchy.

7. Addendum to Evaluation

Following the evaluation results completed July, 1981,
Mauritania began a systematic improvement of the EPI
based on the evaluation recommendations. The following
summarizes progress made in the 8 months following the
evaluation:

a. Retraining of personnel, EPI - MCH Coordination:

Two seminars of one week each have been held for the
EPI personnel ~obile team leaders, MCR staff and
central staff) covering the following topics: EPI
program and objectives,current and future activities,
standardization of vaccination techniques, mobile
team-MCH center cooperation, cold chain maintenance
and EPI reporting. The first seminar was held in
Kiffa in October, 1981 regrouping mobile team and
MCR personnel from southern and eastern Mauritania;
the second held in Nouakchott in March, 1982 regrouped
remaining personnel. Both seminars were judged very
effective in informing personnel and improving quality
of EPI activities. (Many personnel, especially in

~."" . -." - :-..',-
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MCH centers, admitted they knew little about EPI
before the seminar}.

b. Epidemiological Surveillance

Mauritania has developed a standardized reporting system
for health units. A seminar was held in Nouakchott,
February, 1982 to introduce the system. Testing of the
system will take place in health centers during this
year. This reporting system includes a section on
vaccinations.

c. Cold Chain

seminar for personnel noted above included workshop on
maintenance of cold chain material. Mauritania has
identified 2 persons for advanced training in cold chain
refrigeration repair and maintenance (central vaccine
warehouse manager and chauffeur of central EPI supervisors).
Training course is being planned with a refrigeration
company for the summer or early Fall, 1982.

d. Health Education

Mauritania is setting up a multi-sectoral health
education commission which will develop a national
program including EPI information. Modest funds are
available for this effort.

e. Surveys and Evaluation

Mauritania has developed a plan of studies and on-going
evaluation (vaccine coverage, vaccine effectiveness,
measles incidence, polio/TB, etc)for 1982. The first
studies are in progress including a study of measles
cases showing a dramatic reduction of measles cases
since the EPI activities have begun. In August, 1982,
regional OCCGE epidemiologist and African Counterpart
will assist Mauritania with a polio/TB study. Following
a post evaluation survey of refrigeration needs, the EPI
has made a substantial equipment order (refrigerators
and freezers).

f. Planning

With the help of the evaluation recommendations and
suggestions by EPI personnel during the 2 seminars,
Mauritania has begun redesign of its EPI. Five year
planning for the EPI will be completed by July, 1982.
In addition to other donors, USAID is participating
in th~s redesign as part of its long-term planning of
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its support to the health sector which includes design
of a health sector support project for the Preventive
Medecine Division. Completion of this design is
expected in early FY 83.

At this stage, Mauritania wishes to make the mobile team
"polyvalent" by having them perform a number of functions
in addition to vaccinations, such as supervision of rural
health workers, health education, endemic disease control,
etc.

These functions are now carried out by a variety of discrete
programs which generate unacceptably high costs and duplica­
tion of e£forts. Mauritania's objective is to integrate the
individual rural health activities so as to produce a
cohesive program giving good coverage to rural areas at a
minimal cost.
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NOM FONCTICNS ADRESSE

-Dr. Andre DELAS (E) :Fonctionnaire de 1'OMS :B.P. 10.739
:Chef d'equipe de Surveillance:NIAMEY (Niger)
~pidemio1ogique et PEV pour : '
~'A£rique de l'Ouast.

chercheur Universite:08 BP 1295
C IRE S :ABIDJAN 08

-Mr. SANOH LAYES (E) ~ssistant

ge R. C. 1.

-Dr. SInATT Mustapha (M.1. ) . Direc teur· .",
du CNH :Centre National

:d'Hygiene -Nouakchot'

- Dr. David C. SOKAL (E) :Epidemiologiste CDC - OCCGE
:Centers for Disease Control,
:Atlanta, detaehe a l'OCCGE

: B • P •. 153
:Bobo-Dioulasso

:DRS PITA Charge du PEV/R.P.R.~ Guinea

:Charge de Prevention a Hamau :Hop. De Mamau-Guinee

Hopital de Dalaba
Dalaba - Guinee.

:Nouakchott BP.177

~B.P. 620 PNUD
:Nouakehott

: ~1ouakcho t t

:Nouakchott BP 177

:Chef de See ~accination

:Internationale CNH

:See de Planification

:Charge du PEV a Dalaba
:Rep. de Guinee

:Offieier de liaison UNICEF'

Ould (HI)
·HACEN Med Mahmoud(MPEV} Chef See de
· Preventive

-Dr. CONDE Aly Med (E)

-Dr, CA~1ARA Momo (E)

-Dr,. MARA Souleymane (E)

-Mr. RABY Anthony (E)

I -Mr. KANE Mahamadou (HI)

O-Mr .- HAMDI Abderrahmane

. 1-Irr.

i2-Mr. SENGRO!! Djibril (MPEVl Superviseur Ju PEV :Programme Elargi de
:Vaccination B,P. 177

13-Mr. BEN ISSA Mohamed (MPEVl Chef d'equipe PEV GORGOL :Kaedi - Mauritanie

:Kiffa - MAURITANIE

Chef d'equipe PEV Nouakch~tt: Mauritanie

Teehnicien des Operations de:Nouakchott - Maurit
l'OMS Projet MAU PTR/PEV

14-Mr. SID I Mohamed (MPEV)

IS-Mr. ABD! Chl!ikh Ould
(MPEV )

16-Ml1 e Linda NEUHAUSER(CPEV)

17-Mr. AYOUB Antoine (CPEV)

Chef d'equipe PEV Assaba
~,

Conseillere de Sante US~ID :BP.222 Nouakchott

( E ) Ext6rieur
( M.I.) Mauritanien Independant
(M.P.E.V.) Mauritanien Implique dans le PEV
(C.P.E.V.)' : Cooperant tmpliqu' dans 1e PEV;
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EN f<EFU3LI~UE ISL1••~&!~UE DE ju.U.rlIT~NIE

NOVEMui\E 1979 - DBCEI>lBRF. 1980

Annexe ,1 -1 Vaccinations faites par les P.M.I.

I
I

LOC,·.i.I3l~TICN ~
1) T C POLIO IB.C.G.!~(;UGr.:CL2

I I I
, , 1 I I I I
;1~do6e!2°do8eI3·dose;1°dos~i2°do8eI3°dose!

I I I I I
ROOGO (Ta.·..:-~.~) I 518~ 3~35 ! 21~4 I 51821 3:::5:5 ! 21541 37:59 ! 3344

(NKTT) 45J2!
, ,

3449 1
~. LiJ)'l'. 4469 .308~ 1047 3176 i 12.80' 1182

! ! !
P!LO':~ (riKT'l' ) 183G 12.00 87:: 16361 12.0e! 872! 11751 G"i4

! . , ,
715 1 I

r~'::;:.."1 (rIKTT) 1530 ·98& 77& 1477 ; (" '3 . 911; 651! ,,"t ! !
PCl.YCLIIJ (Nl~TT ) 1742 101i 661 17...,4' let5! . b6J 1 1044 871, ,
f.Tj~.:=l. ( :.:'~il4.1 ) 934 58;:) 41:33 716 4';7 . 956; 846 5S0- !
ioY.:JCUJ':' (INCHL1I) 76:: 536 3bS 76;.. o3ti! J891 670 50ti, ,
f~.~.::J)l (GOI1.GOL) 705 415 2,09 705 415 ; ~()9; 31& 208

! NC.UDiH? (DiaKHLT) 387 173 1J5 387! 173 ! 135 ! 276 1;)8
I I ,

}.~toOUT . ( ~~G.iGOL ) 170 79 54 17O! 79' 54' ~84 6301 ! !
SELIU..B (GUIDiiUl) 335 49 32 335 ! 4S! 321 290! . 236

, I I

31 1 ' .
30G~iE C-' "'J ' ) 1~1 792~ 31 1~1 ' 792.' 135 i 118~_"J••#..l· 1-.

! 1 1
h,~~I.J..1. (GO~GCL) 167 217! 30 167 ! :2.17! 30! 15 ! 29

I , , I I

~~LEG (EaLKBil) 187 33 ' 5 187 ' 35' 5j 530' 416
! ! !

.~ .,;
~...1rtON~T (l'l~TT ) 11 6 ! ,..,

11! 6 21 1&1 0... ..., , I I

DOUTILU;IT. (TR•.iU.~) 46 14 . 0 ~6' 14 0' ~5"'i 737
! ! ! !

! I
I 1

.118584 ;12420
,

6927;
,

T 0 T :~ U· X ....... 6882 18378; 122.98 14:"03 ; :0475
I

! ! ! ! !
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Annexa 5 CARTE DE VACCINATION -R:I.M.
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