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INTRODUCTION
 

In technically highly developed contries, evaluation of health services is
usually based on the statistical data f infant mortality, maternal mortality,life expectancy of certain age groups (e.g 
 the fifty years old), incidence of
communicable diseases and less commonly, on the nubex and distribution of physicians, hospital beds, nurses, status of sanitary installations and national expenditures for health.
 

In technically developing areas, statistics, such as registration of births
and deaths, death certification and reporting of communicable diseases art nonexistant, incomlete or not reliable. Therefore, other methods have to be 
 foundif the effectiveness of health services is to be evaluated. 
It is needless to
stress how importint such evaluation in these regions is, where health policies
have to be planned and established on more or less virgin ground and with very

limited funds.
 

METHODS OF EVALUATION THOUGHT SUITABLE TO APPLY IN GONDAR
 

Such methods of evaluation in technically underdeveloped areas without the
network of capillary health services and with non specialized health workers have
to be elementary, direct and indicative.
 
1, By "elementary" we mean that 
relatively easy, well-teated diagnostic methodshave to be applied. They must be .cticcble in existing rural health centres-ith their limited staff and modest facilities. Findings reliable enough to-drve as a stntistical evaluation of health services in these regions, are
possibly mainly 
 symptoms which can be expressed in figures, such as
height, weight, 
 easy diagnoses done by inspection, such as
scabies and rickets. Lice could maybe included, but quite often the ritor
observed that this indicator is occasionilly left to the examiners interpretation: 
is it a real louse infestation, or is it an "occasiona.l" louse(which all health workers dealing with patients have v-ry often aftcr vlorl,therefore this indicator is omnitted in this evaluation. Tests done by simplelaboratory methods, such as 
finding of intestinal parasites and their ova,
and of haemoglobin levels could be also accepted, whore laboratory fncilities
 

exist.
 
Diagnoses requiring complicated laboratory tests or examinations with
specialized apparatus, (such as 
in typhus, typhoid, yellow fever,) 1eem
impracticable. Diseases giving similar symptoms and signs and requiringhighly skilled personnel for diagnosis, such as tll kinds of conjunctivitis(including trachoma), and many defici3ncy ,iseases, according to the writer'sobservations, can be quite often misinterpreted by different examiners. They
gm therefore also impracticable in a general evaluation. 

2. By "direct" we mean that the chances for confusion or
 

e.g. 
obscure intorpretations of results should be mininized;in ragard to infants and children, 'cta based on reports of mothers, such
as diet, *.ge of child

previemts medical history, acpetite, liarrhoe, 

ren fhove one year are not rellab-23 enough to 
os usef'il in the evaluation ofthe effec:ivenesa of health services. 
 :nly direct f-.-ding observed by thehenrcth wo-cer can be used. 

3. By "indic-'ive" we mean that the netbods of oveluacion zust te based on findings wi.ch are really suggesttve for change due t3 imroved belth services.Ihereforo, iiseaaes, such 
-.
s rabies, infe*,tave hepacitiA, Aenmn#itie, whoop-Ing cough, woasles. poliomyelitis, rolLpming fever, =sa in londer too sporad
ic "-n o-,-.-eak to be useful as signi.cant :r1tei: of the effect i-&ess ofe.ilth sox-_-es, excep: maybe after Jer.,des of observation. Diantses of ongar durntion, such 13 tuberculosie or laprosy can -lo not te iadic-tivewithin a perod of several years only.
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Only diseases 
!. 	 prevalent throughout the year, and found
2. 	 in the majority of the population or a certain population 

group, and 
3. 	 influenced by health services,might be indicative in the evaluation of health services. 

PREVIOUS FINDINGS IN GONDAR 

Before the establishment of the Haile Selassie I University Public HealthCollege and Training Centre in Octob.r 1954, in Gondar dity, vith about 20,000inhabitants, there was only a 150 bed hospital with only one to 
three qualified
physicians during 1941 till 1954, which served as provincial hospital for Boghemider, with an estimated population of 2,OLJ,O00. There were also twelve verymodest dresser 	stations scatterd throughout the province. 
All health services
rendered were of a curative nature. 
Preventive services were introduced by the
Public Health College step by step in the course of the years.
 

Statistical data 
were published by the writer in 1958
("Data on School Health Services in Gondar, Ethiopia" Journal of Tropical Paediat
rice, Vol. 4, Nr. 4, 1959, and
"Data from a Maternal and Child Health Project in Gondar, Ethiopia" CourrierFevrier 1961, Centre International do l'Enfance, Vol. XI- No 2.)
collected from 	an unselected group of school pupils, infants and mothers.
assembling of data was 	 Thisstarted four years after the 	College was inaugurated, andthree years after the introduction of a quite elaborate school health service;
and two years after commencing maternal and child health services in the city of
Gondar. This 	period of three and two years respect'Lvely of activities, was probably 	too short to 
expect any major ch.nges in the Public health situation of Gondar due to these services rendered by the College. Therefure the figures of 1958
might represent the "original" health nituation.
 

Diseases prevalent in 
these figures of 1958, in 50 Percent or more of the
population were 	 found appr'oxinately in the following order of incidence: 
1. 	 Malnutrition in infants above 6 months of life
 

and young 	children (about 90 'O),2. Intestinal par.sites 'about 85 ?,
3, Scabies (about 70 "4),

4. 	 Trachoma (different in different localities and age groups 

60 to 75 %),5. 	 Syphilis and other venereal disc:.ss in mothers (blood tests 
positive nearly 50 %).Other communicable diseases occirring occa'.ionally in lnaitad epidemics were
typhus, typhoid, relapsing fovr, whooping coug. and 
 .easles; in the rural areasof the province, malaria Pnd smallpox occurred. 
But the correct figures of theincidence 	of these communicable diseases in the totnl population arc, 
until today,
unknown because of the lack of complete reporting. In 3ond.r town naybo the =ajority of 	the population attends health services. 
 Reporting 	thereforo :ay cover
a greater part 	 of the population, but cera:inly -.ot the :tal. :n th provincemybe one 	tenth of the total population -as the irporuni:y to 7ttend health services, therefore reporting is r.ccordingl. lnited.
 

Occasionally cases of tetanus, rabiec, a 
 t:rzx, 	inftctive hepatitis, chickenpox, parotitis 	epidemica '.nd !wisa:niasjs,ere 
 bser-ed. 	 -%berculoe.s seems nottnabe a major public health pr'blem in ,londsr.-Ti:h an enai=:.-ed inci.lenct ofmaybe one 	active :.e per 1,=C. popu-.tion, 'na inziden.e
*a 	 *e gr:..p of *'e-ie1iseases is too li:tle 
'apart from their -ncorna3ete rero:±nr 
 and :rr: -hi diffi.ailty 3f preventinT some 	 of them) far 3irvi: .zs.n "-aor 	 fo: rostsile
c'c-nges due to i=ro7ed health services. 

No cases of v'rtola or v.riols =Inor'.h,-'e .i n reeort:d r.= !on.f 1* tween 1958 and 	 r t. be196_. .his fnvourablo aig te ep.r.i- id as a :'-)aleof thi vaccination c-.mpaigns carried out by thi ioalth CollveZibc 	 r-.cln.rly, 

wic-" 	e letaliy Cf about 1 co pr*3ab.y all cases of "vericla repor:ed fr =Joneur pravince are 7ariola =iamr. 
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A "gengus epidemicua', certainly plays a role, maybe together with climatic
factors, in the observed outbreaks of malaria epidemics near Gondar.
indicates the 	 number of cases Table Nr 1in Kolladuba (a village 32 km from Gondar andabout 200 m lower than this town, which lies above the malaria belt), in 1959,1960, and 1961. 

TABLE NR 
1 
INCIDENCE OF MALA2IASEEN IN OUTPATIENT CLINIC OF KOLLADUBA
 

(clinical and laboratory findings)
 
Month: 
 Yeart 
 1959
January 01961 
February 29 25 0 
March 29 21 8 
April 21 518 


19
May 	 16 
5 0
 
18
June 	 03 
 15
July 	 85 
 5 
 17August 	 6 28 6
September 


41 
 28 26
October 

55
November 	 14 
 126
118
December 	 5 
 300
26 
 10 
 100
 

The 
figures of previous years are similar to 
those of 1959. 
The spraying
with insecticides each year (except in 1961) has not changed significantly the
reported incilence of malaria in Kolladuba.
be ascribed to 	 The outbreak in 1961 cannotthe fact that in that year noalso 	no sraying had been done, the number 
spraying was done, an in 1955, whenwas not higher than in 1959. 
The
event of 1961 may indicate that malaria incidence cannot be utilized for the 
evaluntion of public health services.
 

EVALUATION .1ETHODS
 
Most of the diseases occurring in Gondar and surroundings are preventable ind
therefore, the Public Health College, from its beginning, has given higlost priorto all possible improvement of

ity 	
sanitary conditions, personal hygimr^control and indoctrination of the mothers vectol,


food to their babies), and vaccinations. 
(to give suitable available ac'ditional
For evaluating the effectivenuss of the


College's activities, the following observations have been compiled during the
year 	1962 and are 
in the charts below comp-rod with results published by the
writer in 1958:
1. 	 weights of infants of which the date(Table 2, Graph 1)| 
of birth was known 

2. 
 incidence of intestinal p.rasites in school pupils (Table 3)
3. 	 incidence of scabies in school pupils;", 	 incidence of positive VDRL tests in school pupils;
 
5. 	 in pregnant mothera
hasmoglobin levels in school pupils (Table 4).
From the previously -enticnod 
 list of -iaensosritior., trnc.cma, inttatinnl pnr-siaes, sc:-bies, 

with high incidence (malnut
syphilis),ed as an evaluation feature in the present survey, as t!e diagnosis 

trachoma 
of this ,Iia
w-..s
eliinat

ease 	is not -lwcys eay 	2nd therefore in such ato health 	 delicate studyworzcrs withc. 	 cannot *jo antr"astedspecialized qu±.ificrtion.ro::psinr fever, whoopin; :oi=, 	 7he incidenco of t:-.us,
Smllnox tc. 	 ?e proince of a;rir-
 is too sporadic in cu-	 eto be regarded 	 - -k :rd e eir raportin-.
s inditi7s of 	 too =uch "oh-:ce"Iany pcajble efactiyeneas c. our health servicesin 3 eon,'r. 

The basic 
1) 

17-: frem vr!.ic the fcllowing iafrmnatioaa were gathered, were-ed .-nd :eccr .,i oy -e:Zt 	 .olrri- ite~suna-er '-9 dire': supamrlv: 	 .f the9hePutlic ren'h Colle3 eo, Of 7 1-:re:.dered. -herefor 	 . dAri-T tao sessiomn when!'e .reaez: 	 services were-':.cle ts rensely 
'he w:rt of t8tud.nts, 	 Realth Officeronly ccr:;ii-.-±,io, 	 s -e' te -nde by the .. ter. 
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RESULTS OF THE EVALUATION
 
TABLER. 2
 

INFANT WEIGHTS 
(in Grammes) 

AGE: IfAverage: 9 2Average:" Nr. of Lowest Median I95Highestbirth (1) If I0IIH 79birth (2) 11Weihinsawei ht Weit wgt3050 750 1000 3000 5000 
birth 2o I 62862 210 313 5000 

10 68o 2 00belo I month 3290 000 11from 1 to 3750 672 monthsl 3795 2530 3705from 4440 i' 4955 II2 to 3 months I 89 26604493 5095 4500 5900from I 89 II3 to 4 months 5140 5850 2750 5135 8050 IIi 85from 4 to 5 months l1 6119 3740 5700 8500 16310 ifrom 5 to 6 months 11 6281 82 4450 6290 89006615 II 85from 6 to 7 months if 6415 4800 6600 9800 i6900 ifrom 7 to 8 months 6415 7145 if 
90 4600 6850 9300
75 5000
from 7040 10100
8 to 9 months u 6798
from 9 to 10 months 1 6931 7205 72 5lfn 70757230 10610 "
from 6510 to 11 months 5280 7150
7169 7765 i 9650 Ifrom 11 59 5900to 12 months!, 6947 7715 7650 10800 iffrom 12 to 13 J' 71 6140 7650months 11100
7374 
 !10.
from 13 to 14 months 7324 
57 6500 8000 11000 ,8065 if 54from 14 to 15 months if 7633 6500 7750 11300 i8450 i 42 6880from 15 to 16 months 7726 8000 11500
8845
from 16 45 7000to 17 month, 1 8165 8630 ,, 29 

845o 16000 1
 
from 17 to 18 montha 8185 8560 31 

7055 8640 11500 ,

from 18 to 19 months il 891 33 7070 8150 120008915 '7000 8650
from 19 7 850 1200012000 ' to 20 months" 
 9460

from 20 to 21 months 8700 1, 

23 
8760 O 907100 1300013000
7I 8115 .

from 21 to 22 months 1 9325 11 28 740o
from 22 to 23 months Ii 9120 14200from 2 to24 9500 11 25 7180
140 9300 149003rd year 9040 7o7ths 0 13850 i 
1035 8000 10600 15800
 

birtk (1) u birth weightl inouive in&turity (2500 d below)birth (2) . birth Weights exclusive immaturitybirth (3)
* birth weights inolusive 2500 Gm bnbies who had no othor evidence ofinnaturity, 
Birth weights were registered of those infants, who were attended by aor physician at the delivery, midwife 

WEIGHT IN 
MONTHS
YK1401*O(-S . .. OF LIFEF. B 12~ 3 4?.5.. ?.. . zp . . . .. . .8 9 1011 12 13141516 17 18 

WEIGHTS OF USA HEALrEn C.-HI=Z 

10,. 

9. 

1962
 

3. " " . 

7.- 1958 

6.. 
 "
 

5. ,." (izcludinrg sick and low birth weie-t.
 

3
 

2.
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1958 and 1962 is significant. Improvements were:
 

during lt quartal 14.8 %
 
2nd quartal 7.4 %
 
3rd quartal 8.3 %
 
4th quartal 7.9 %
 
5th quartal 10.3 %
6th quartal 8*3 % 
or a total average of 9.5 %.
All mothers attending MCH clinics in Gondar have again and again been advised toimprove their own diet during pregnancy, and when nursing, to continue breaatfeeding till the end of the second year of their baby, and to start giving additional
food (teff porridge, injera, eggs, fruit) from the sixth month of the baby's life
onwards. 
From the improvement of the average weight one may conclude that at
least some mothers have accepted the advice. 
In addition, with the rise of the
economical situation in Gondar town-certainly partly due to the existance of the
College, as no major industries or other institutions have developed during the
period--more people on 

greater food consumption 
fixed wages nnd of higher incomes may have facilitatnd ain general, including infants and children.
more shops opened Eventuallyand offered attractive foodstuffs,garden plantations have produced a variety of local products, such as milk, legu

and a farm and some small mes, vegetables and fruit. 
 Whatever the main reason 
for the improvement of the
average and mean weight of inf.nts in Gondar might be, there is little doubt, that
the increase is indicative of the effectiveness of the Collegets activities.
 
TABLE NP.
 

FINDINGS OF INTESTINAL PARASITES IN SCHOOL PUPILS
 

arasite. 
 1958 TAL j1962 1962 1962Boys 
 Girls
Total 1_0
No atool 000
74 .I % 452 47.7 %Negative 7 . 1 , 33 7."273 28.8 % 
 145 29.3 %
Positive 128 23.3 %
168 6 g% 600 6 4% I 0
Double infestation 624% 21 64.4
 

Trn le infestation 
 38,7 % 1-1 25.2 35.0%AscarisTotal parasites 20 100.0 773 1.60 % 
10 .

919 56.7 % 1. 0.6--513 67.2 % 4 10.Trichuris 253 603 %
318 19.6 % 260 75.6 %i09 14-3 %Strongyloides 75 17.9%
35 2.2 % 34 9.9%Amoebiasis 52 6.8 %
249 15.4 % 38 50 % 
35 8.4 % 17 4.9 %Tasenia 27 6,4 %
38 2.3 % Ii 3.2%is P.4 % 6Ankylostoma 1.4 % I12
28 17 % 3.5%
17 2.2 %
Others 12 2.9 %
33 5 1.5 %
2.1% 
 16 2.1% 11 
 2.7 % 
 5 1.0%
 

There is 
no evidence that the icidonce of parasites in school pupils has de
creased in the period between 1958 and 1962. 
 ?!aybe the drop of Amoeciasis from
15 to 5 % is due to water sauitation (chlorination) of the 1 "n'ur municipal watersupply. 

ed. 

All school pupils examined and four.e infested with parasitts, 
were treat-
They were checked six weeks after treatment, and if still found positive,
again treated. in the above statistics they :ppwar only once, with their first
finding. Health education was given to all school
tines weekly. l:sses in reralnr period& thre.
Personal cleanliness ws watched, sc*-ool lntrines were inspected.
In spite of all these efforts over a period of four years t>
not parasitic rnt. did
:h.ne in thu Gondar school pupil popul-tinn.
fes 'tion with parasites of such an 
:here is probably x guneral inextent in tat whole tawn, th.t .er--.ent reinfesations c,nnot be interrupted.
 

::rCIDrzCE OF SCABIES :ZThe .,:;r.A.iD PUPILSexact figures of incidence of scates had not
in 1958 teca',:e minor affections had not alieys 
been put'-shed by the writerhilth rt-or., especially when oth.2r 

be:: men.ioned in *.:enli iJu:l11seasb3 A.traoatl
-- vationTe inc±teine of t'. recordled cts~s in t "---iviu...
in L5-fna:ele.ted sac-ool pupils to 

ws 70 >, - i-.:idr:-e in 196 ha -- cpud
services 12 A, i: O0 unnloctel infrnta-n orOr o--= to 13 36. .tendin- "Cg-in tv-2r 'l
is ii- doubt that etolls.igcr.nt imrrovemort iis !at :* the &activitian thia 7Ftlia 30ealtL College.of 
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INCIDENCE OF POSITIVE VDRL TESTS
 
Remarkable is the drop in the incidence of positive VDRL tests in pregnant
women (the figures collected and published by Margret I, Mitchell are 23.5 % as
compared with 46 % found in 1958). 
 In school pupils the incidence dropped from
9 % to 4.5 % (girls 5.3 %, boys 3.8 %) in 947 unselected pupils.

No statement can be made as to whether this improvement is due to greater


treatment facilities or to a change in the widespread habit of promiscuity.
 

RAM0GLOBIN LEVELS IN SCHOOL PUPILS
 

°
iH% '1 195 Boys 
 .2 Hb % 19562180rl
50 3 2 0* % 	 o. %
I , 50


755 	 1#0 55 10 2.2%
 
'60 45'. 2.9 %
165 30 '1 0.2 % 60
1.9 % 4 0.8 % 
 65 2 
 38 8.4 %1
[70 :195 12.3 % 18 3.6 % 
 70 3 1.3 % 74 16.4 %
75 192 5.8 %
18 	 31 6.3% 75
336 21.3 % 56 11.30 8o 13 5.5% 74 16.447 	 19.8% 79 17.5%
85 127 8.o 48
4 97

90 346 	 85 44 18.6 52l.2 %,
21.9 	% 85 17.2 % 
 90 48 20.2 % 0 8.8 %
95 185 5.4% p.19 24.1% 95!100 	 39 16.5 % 41 9.1%
314 19,9 % 79 16.01% 00 41 
 17,5 	% 24 5.3 %
,0 "
 11 	 43 8.7%
93 0:6 % 105 5 	 11 % 

average 1580 8..8 % 494 902% avbroge 237 da.4 % 452 79.4 % 
The haemoglobin level was always high in Gonder, due to the high content of
iron 	in the usual daily diet("toff"-bread, made from Eragostris Abyssinica) 'Ind to
the altitude in which the 
town 	lies (about 2300 m). The significant improvement
of the haemoglobin levels between 1958 and 1962 (1962 average in school boys 90.1 %
-in 
girls the numbew's of examinations in 1958 was too small) might be explained
by an increased availability of food and maybe by the laxation of the young generation in their fasting habits.
 

CONCLUSION

It seems likely that 
the methods used for evaluating? the health services in
Gondar can be regarded as prncticable. Some favourable 
results indicate an effectivenoss of theCollege's activities. 
One may conclude that 
a certain improvcmcnt
within the past four years is evident in:
1. 	 that the individual mother feeds her baby better (improvement of averageweight of inf-nts), keeps it cleaner 
(drop of ocabies incidence in infants),
searches effective treatment (drop of positive VDRL tests in pregnant women);2. 	 that the individual child keeps cleaner (drop of scabies incidence in schoolpupils)and has core 2nd better food (rise of haenoglobin levels),

On the other hand, the task of general sanitation, of keeping human excreta
from 	contact with human food and body and to 
eliminate vectors of diseases, rhows
no significant achievements within the past four years in Gendar (incidence ofintestinal paraz.tas is unchnged in school pupils; 
 the outbroak of malaria in
Kolladuba in 1961 givis a hint 	that the vector control was still not successful).
 

SM4MA'RY

1. 
 In Gondar, a toym with 20,000 inhabitants in Beghemider Province Vith -bout
2,000,'.CO inhibitzn-s in .'orthern Ethiopia (total country population 20,CCO,CCO)
no public health s3rvices oxisted before the establishment of the Haile 3lassie I Un-'rsi-y Public Health College and Training Centre in 195s. 3t:tistice data c:11ect31 and published by the author from t.Maternal ind :hlidHealth ServIc-i anr School Haalth Service between 1955 and 1953 ai;ht be rgarded as *'ori±tnal" h th situatiov 

It saou*d be noted tore, that in 1958 the group of girls visiting school, r".m selection if etuden.i fron fa.i*e with higher social standing %nd bettorliving conritions. as :om; .red -ith the present time group af school fir!3which show -.much higher perce-tage of lower social groups -sitigf schol. 
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2. 
 Possible "indicators" for evaluation of the public health services rendered
by the College are discussed. 
The author selected the following findings
as being practicable regarding their reliability and probably indicative:a) 	 nutritional status of infants, expresed in an average weight graph,
indicative of a possible result of improved maternal and infant nut
r.tion,


b) 	 intestinal parasites, expressed in the percentage of children in whose
stool parasites, 
or ova of parasites 
were 	found, indicative of a possible improvement of personal hygiene and general sanitation,
c) scabies, expressed intthe percentage of children found infested, indi
d) 

cative of a possible improvement of personal cleanliness,
VDRL 	test, expressed in the percentage of positive blood tests of pregnant 	 women and of children, indicative of improved treatment facilitiesand maybe of change of promiscuity habits,
e) haemoglobin levels, expressed in the number of school pupils having a
certain haemoglobin nivenu, indicitive of improved nutrition and of 
reduction of certatin parasitic infestations.
 

3. 	 The statistical data of 1962 as compared with those of 1958 show cnnsiderable
improvement in baby feeding and general care, because of successful indoctrination of the mothers, 
The raise nf the nutritional status, shown in the
weight graph of infants, and in thepils, 	 raised haemoglobin levels of school puis impressive. The incidence of venereal disea4es in pregnant women
and in school pupils has dropped to about half. General sanita .°Ic end aersonal hygiene have not yet improved to an extent as to be denonatrnave in
the reduction of rates of intestinal par.sites. 
 That 	no cases of vwriolq
minor have been observed in Gondar to4, 
between 1958 and 1962 is probably
due to the regular smallpox vaccinations done by the College.
 


