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THE PRVALENCE' OP VITAMIN A DEFICIENCY AND XROPHTIIA.IIA 

IN A DROUGHT STRICKEN AREA. OF NZA.NI& 

( SHINIA.NGA - RURAL) 

ABSTRA 

In October/November 1988, Tanzania Food and Nutrition Centre 

conducted a survey in two divisions (Kisbapu and Negezi) of 
Shinyanga Rural District to find out the prevalence and 

causes of vitamin deficiency and xerophtba)mia The 

information oöUectedncludedcini].,dietaxmorb1dity 
and biochemical paranietere The survey was funded by the 

Internatioa2J Devèlopaent Research Centre (IDRO) 

A total number of 3,518 children ages 6 months to 6 years 
were screened for ólinical eye signs and biochemical parameters 
were: conducted on a sub—sample of 400 children. The biocherncal 

parameters included retinol, retino]. binding and pre—albumin? 

Clinical and biochemical results indicated that 'vitsnin A 

deficiency and xerophthalmia are problems of public health 

significance in this part of the oountr Based. on corneal 

soars and serum retinol levels the problem, is approxImately' 4 
times the WHO criteria for cornea). scars standing at XS=O%?% 

and low serum retinol level of less than 2Oug/d]. at 33% (1) 
Main reasons for such a prevalence include inadequate Intake of 
vitamin A rich foods, (dark green leafy vegetables, fruits 
00]QStrllm. and anhna1 products), high preva'ence of dieases such 
as ia1ari& arrhoeaJ fever, cough, and measles' etc 
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II BACKGROUND IIT1?O F AT 1011: 

In Tanzania the prevalence of blidness is estimated. to be 1% and. 

another 1 % severely visually handicapped, representing 340,000 

people. The maaor causes of blindness are cataract (50%), corneal 

scar (25%) and glaucoma (15) with corneal scar due to vitamin 

A deficiency being responsible or 70% of childhood blindncs (2). 

Vitamin A deficiency ranks fourth to PEM, Anaemia and IDD in that 

ascending order. AccordinG to the flinister of Health in his opening 

speech of the iIaional Workshop on the control of Vitamin A deficiency, 

Ilvita.min A deficiency has blinded 60,000 out of 200,000 blind, people 

because of poor nutrition (3)". 

It is estimated that every 'oar 2,000 — 4,000 children lose their 

sight because the small amounts of vitamin A taken in theii diet is 

insufficient to meet the body requirements which are increased by 

the many diseases especially measles. It is also esiinated that in 

Tanzania at any one time there are about 10,000 children who are 

blind due to xerophthalmia, (3). 

By using a simple xoropht:almia surveillance system which lasted 2 yearS 

since 1982 early xerophthalmia (night blindness and Bitot spots) 

was found in all 15 areas of the country studied. H2arly 300 cases 

of unilateral and bilateral corneal ulceration were documented; 

46% and 79% respectively fo]1owin recent measles ijfcct;±on. Tile 

single most important cause of bilateral coriieal ulceration was 

found to be vitamin A deficiency. The hard hit regions are thoe 
in the dry zone of Teia, (6) 

• I) 
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Prevalence surveys done in three regions (Tabora, Iringa and Kagera) 
suggested that vitamin A deficiency arid rophthaLn±a re• problems. of 
public health significance. Dietary survey accompanying such surveys 
have shown a lo'r intake of vitamin A dseeially in infants and young 
children suggesting a causal relationship. (4-5) ' 

first. 5 year 
The(Na;ional irogtami:ie for the Control of Vitamin A Deficiency and 
Xerophthalmia features seven projects namely Vitamin A Capsules 
Distribution; Ifutrition Lducatjon and blic Health Information; 
Laboratory Development and Analysis. The Use of Vitamin A rich foods in 
Alleviating vitamin A Deficiency; Nonitoring and Evaluation; 
Logistical support a:d Further Assessment of the Extent and Severity 

It was under the last project that this study was proposed. The 
results of the survey have provided an indication of tii extent 
and severity of the Problem in drought stricken rural Shinyanga. It 
has also shed some light on the causal relationshins 1)CtwCen 

vitamin A deficiency and diseases, diet, social—ccononic aspects and 
other factors. All these will contribute to the effective 
implementation of tiie Second 5—year programme for the control of 
vitamin A deficiency and :'erophthainja in Tanzania which iill start 
jfl 1990/91. 

III SHflIYAITGA FGI0! 

..1 .0 Demography and ea].t: Status 
For the location of S1iyanga region in anzania see figure 1 and for 
the details of the region see fig. 2. 

S 
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The region is situated in Iiorth West Tanzania. It is semi arid. 

with an anhual rainfall of about 700 mm.' The rains are erratic 

and the region has been hit by severe drought in recent years. The 

drought ras most severe in Kishapu and Negezi divisions of Shinyanga 

Rural, district. Hence the selection of these areas for the survey. 

There are two main seasons: the rainy seasons — a short one 

(October—December) and a long one (February—Ilay); the dry season 

(June—October) . 

Administratively, Sliinyanga is divided into 6 districts with further 
divisions inio wards and villages as shown in table I below. 

Table 1: 

District No. of 
Divisions 

ITo. of Wards No. of 
Villages 

Total 
Population Li 978) 

Shinyanga 1 4 23 68,759 Urban 

Shinyanga 6 36 194 362,170 
Rural . 

. 

Kahama 6 20 167 291,622 

Naswa 4 33 132 3027079 
Bariadi 3 20 116 296,951 

Meatu ? ? ? 

TOTAL 20 113 632 1,321,541 

Source: Adapted from Unicef nro1raIrnnes for child cijivival and 
development ijpvana 1985. 

.. 
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is estimated that the number of underfive children in the survey 

diviSJ-Ofl of isiiapu and :oesi is 19,439. T2P fant rn' :Jity rate 

Shinyanga is estimated as 150/1000 which is higher than the national 

average of 130/1000 (1984—86). 

2.0 FOOD AND NUTRITION. 

The economy of Shinyanga is agricultural based, sorghum, millet and 

cassava are the major food crops. Beans, groundnuts, maize, paddy 

and sweet potatoes are also gron in the region. Cotton is the 

predominant cash crop providing edible oil as source of as a by 

product. Shinyanga hasa large livestock population estimated at 

2,000,000 heads (cattle, goats and sheep). Milk production is inade- 

quate and range poultry keeping is co;rion. 

Although there is a large number of livestock and poultry, meat 

i1ardly features in the nor.al diet of the iiihabitants. host foilieo 

have only one or two rioals a day. Broastfeeding continues for 2 years 

jn most cases and weaning foods are mainly thin porridge of iaize or 

5orghum. It is ovio1s t t these diets do not meet the needs of a 

growing child with respect to energy 
and other nutrients incluin.g 

vithmifls and minerals. !Ialnutrit ion, manifestating itself as 
and other nutrient defiicncies affects about 30% of children under 

5 years of age (!f). Other diseases affecting children include 

diarrhoea, measles gastrointestinal infections and malaria. 

3.0 FOOD STIATUION: 1983/84 — 1984/85 - 

3hinyanga is one of the regions w!iich experienced severe food 

shortage during this period. The region reached a stage whereby they 

had to seek food aid. A large percentage of the Shinyanga populatiO.fl 

. 
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was affected by famine (48). The problem was more acute in three 

0ut of the five districts of the region,, namely 
Sliinyaflga Rural, 

Maswa and partly Bariadi. Food production for the planting season 

1983/84 was below planned levels due to shortened duration of the 

rainy: season and the severity of the drought during the dry season. 

This resulted in severe hunger, forcing peasant families to consume 

their crop seeds when food was no longer available. This resulted 

ifl the increased levels of malnutrition, especially in children. 

Whatever food that was obtained was usually starch and contained little 

protein and vitamins. 

4 .0 VITAl 1l A DFIIiTY 

Evidence of clinical xerophthalmia have been reported in Shinyanga (3). 

uring the ANOO xerophthalmia surveillance lasting 9 monhs and covering 

ageS 0—10 years in-Bariadi, it was found that 15 children had corneal 

ulcers. This gives a prevalence figure of 1 .80. compared to the WHO 

criteria of 0.01%, xerophthalmia in Bariadi was found to be a problem 

of public health significance. The other parts of Shinyaflga especially 

the drought stricken ones could be worse. 

'hi. THE STUDY 

1.0 ObjectiveS of hc study 

G-encral 0ectivC: assess the presence and severity of 

vitamin A deficiency and xerophthalmia in Sliinyaflga Region, 

Tanzania. 

.77 
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Specific:ObjeCt3V 

a) To dete1'Ini.ne the prevalence of xerophthalmia and vitamin A 

deficiency in underiive children in Shinyanga region. 

b) To identify the main causes of vitamin A deficiency and 

xerophthalmia 

c) To document the existance of feeding practices which are 1uown 

to influence vitamin A status (e.g. colostrwn, duration of 

breastfeedinC and the use of dark green leafy vegetables 
and 

fruits) 

2 • 0 RE3ARC1I I1Tii0D0I0GY 

A cross—EectiOflal survey was conducted in 22 villages 
in pegezi and 

Kishapu divisions in shinyanga region, the same divisions as for 

the Child Survival and Development programme (cSp). 3518 children 

between the ages of 6 months and 6 years were screened. In estimating 

the sample size of children to be screened, it was assumed that the 

prevalence of corneal ulcer, X3to be 0.02% and a marginal error 

of 0.05%: The number of children to be screened is given by the 

formula . 

n = t2 
a2 

where n= number of children to be screened 

D prevalence O corneal ulcer (x3) of O.O 
= td. deviation at which value will be 0.05% 
d= marginal error 2 
n= (1.96) (0.02) (0.98)/(0.005) 
= 3012 — 3500 (giving allowance for non attendance) 

• 
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Presenting the Questionnaire 

The questionnaire was presented in a village not included in the 

survey. The necessary adjustments were made in the questionnaire 

and the crrected version was used in the study. 

Selection of the Villages 

Equal number of villages (i.e. 11 villages) was selected from each 

division. At the division level, the percentage of children in the 

grey and red zone (underweight) of the MCII card was calculated. To 

villages were selected from the wards with a relatively high 
percentage of underweight children. Those with a smaller 

percentage contributed—oneviltage. Fo-rdetails seeab1esIrand 
III below 

• Examination and Flow of Taking fleasurements 
The examination consisted of 6 stations and the description oC each were 

station is given below: ho sationsocatcd at a dinponrary, health 
centre or school whichever was convenient. 

• Registration 

Registration included the following parameters:— 

• name of the child 
• names of the parents 
• name of ten cell leader 

name of the village, ward and division. 

• ./9 
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Dietary Information 

• The 24 hour dietary (history) recall was used. The collected 
information was both qualitative and quantitative. 

• Information on the food distribution situation in the community was 

collected. 

Information on history of breastfeeding 

a) How soon was the child put on the breast ater delivery (e.g. 

immediately, one, two, three etc. hours, 2,3,4 — days etc). 

b) Duration of breastfeediig, how long has the child been breastfed. 

c) weaning period and types of foods given 

d) If the child gets any type of or 

health centre and if the child has received vitamin A caJ))uiet3 and 

jf so how many and for what duration. 

AnthropometryFIeaSU1'eTflent 

35j children had their 'ieight, height and age determined. The weight 

was taken to the nearest 0.1 kg. and height to the nearest 1.0 cm. Also 

birthweight from 11011 cards were recorded. 

Children under 2 years were weighed by using salter scale and a 

lengthboard for height whereas those above 2 years, a bathrooLl scale 

for weight and a height 'rod for height were ucd. 

Clinical Examination 

children were examind for any signs of malnutrition, measlos or 

history of measles, fever, respiratory infections, diarrhoea, etc. 

. ./10 
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Assessment of Vitamin A Deficiency by 

.Clinical eye signs, specifically signs of xerophthalmia. The attache 

questionnaire was : used to record clinical findings (appendix 2) 

(total 400 children). 

• Also at this station, pression cytology was done on a subsample 
/ 

of every 20th child (total — O0 children). 

B iochemical Ijeasurc1c! s 

• At this station venous blood ias collected from a subsample of 400 

children (i.e. every 10th child). TWO millilitres of blood enough t 

give 400—Gao ul. 
of seru.m was collected_using2rnl syringosby an 

experienced technician. 

The blood was contrifuged, and serum stored in a deep freezer at the 

hinyanga regional hospial unit after the surveywhon the serum was 

shipped to Dar es Salaa for analysis. 

At DaT es Salaam the GOOul, of serum was divided into 2 portionS. 

One portion was retained at TPI1C for analysis of Reino1, petinol 

Binding protein (RBP) and I're—albumin. The other portion of 300u1 war 

be airfreighted to Sweden for analysis of CReactiVe Protein, 3erulo— 

plasmin and Serosomucoid. 

prom the same venouS b)ood, drops were taken for blood slide (I3S)afld 

llaeinoglobin (lIb);:: 

Also at th.s station stool ias collected for oan!inatLofl of Giardi: 

Amo eb ia, 110 ol1or1nROva and A sc aris. 

•./jj; 
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RuLpS Al!]) DISCIJSS 1011 

The presentation of results Is divided into clinical and biochemical findin and a brief discussion on the possible causes of vitamjii A deficienc in this part of the country. 
Clinical Find. 

Table IV below contains a suna1y of clinical findings by divisions and by villages, 

ITight blindnc55 
Out of the 3,518 chl4 c ained, only 5 (0.14%) childcn 1id —ni-g1m--flafl3 •ure is be1o', the ?IJIO criteria of 1% for public siGnificance baseu on this parameter. This could m'an that all the te of ii 5uiey, there were no cases with active xerophthalmia or that the mothers could not easily recenisc the problem in their clliidrcn. 

Bitot spojJ6) 
This parameter is anoer indicator of active xerop1it1ia]ja t the time of the Survey only 0.02% (1/3518) of the children examined had bitots spots. AGain this is below the wno criteria (0.5%) for public health siglincance, 

' ./ 12 



sm: O' CLINICAL FIlIDINGS 

NEGEZI IAGANA 
I11ANAJJOTA 

1HGW'1i1A 
KILOIi1NI 

HOBOLA. 
KINDILO 
J.ITAj]r.TTr: 
BUBI1'TZA 
IKOITDA 
r1ArEJA 
MIITYUGLTYU 

210 
85 

152 
90 
84 
75 

143 
I O I.-' 

POSITIVE CASES 

XIA 'A2 
:5 '3 1ii 

'2 '1 
t t 

; 1 

13 * 

11 

DIVISION !VILMGE CHILDREIT SCREEITED 

XN 'XIB 

B 

1 

I 
I 

I 

I 

X3A XS 

V 

.4 1 I 
2 
1 

1• 

2 
. 

SUB TOTALI 11 

% POSITIVE 
I 

I- I 1 

1739 ' 3 1 36 1 — 7 - I I I_ I 0.17% O.12 2.1% — 10.40% I I 

•KISHAP[J BUPIG-I I 
BUiWA1iYI-1flE 
LUAGA , 
KI-SHAPU-— —. 

I GIMAG-I 
I-EJANGOIJGO 
NGEME 

I 
KflIA1IP.I1Th\. 
BUBIITZA 
SANJO 

I 
MIGUNGA t 

11 ' 

'190 
151 
156 
105 

91 
1 50 
247 
2 1 2 
20G 
128 
142 

1779 

1 — I I * I 
— ' 

I I 

j 
'9 I t I I I I ' — I I I I I • 

, I 

i 2 
I I I ' t 2 

1 H ' i 
I 

t — — 

' ----J! I t 
I I 2 

, 1 

• 

SUB TOTAL 

I I I 
I- 

I r I 
— .O5JO.% 

I I '--4-- 
I I 

1f8 1 53 

. 

0.02% :.J O.02 022% 

% POSITIVE 

1 

GRAND 
TOTAji 

22 

IERCENTILGE 
POSITIVE 

3518 

0.11% 
. 

5 

.. 14% 

!IO CRITERIA 

XI". 
V 

X2 
X3A 
xs 

1o, 
= Night Bhindnes 
= Bitot Spoto 
= Conjuctival Xeros.is 
= Cornoal Xoro3i$ 
, Corneal Ulcer 
= Corneal Scar 

A r' I.1 O.01%1O,05% 
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%orneal and Oonjuoti'v-al.xeroajo — These parameters were not used in 
the assessment due to the inherent problems associated with 
interpretation In most cases xerosis in the tropics could bedue 
to environmentj £qotora (eg smoke in the house, dry weather, ete) rather than pure vitamin A' defioienoy = 

drneai Ulceratjoij (x3A) and Corneal scar (Is) 
These two parameterà are indicators of post xerophthalmia Only 1 (0.02%) child had a corneal u1er indicating that on the basis of this parameter xerophthimjp was a problem of public health aignificanee by WHO criteria (O01%) 

on the basis of scarring (xs), a total of 8 (022%) children had corneal scars indicating that xerophthalmia is a problem of public hea1th significance by WHO criteria of 0.05% for corneal ecá 
On the basis of the above clinical finding, it was also clear that of the two divisions, Negezi had more severe problem than Kiahapu Negezi is relatively drier than Kishapu which also has more rivers which enable the inhabitants to grow sore food which might include some vegetab1e& 

Biochemical Pindin 
Table V and VI contain summaries of biochemical findings by diyisions 



THE 1EROE1TTAGE OF ChILDREN UNDER THE DIFFERENT RThTI1TOL 
CUTT-OFF ron;Ts: 1E'ZI DIVISION 

(r) 

RET flIQL LEVEL flEFIIDNir 

,< l0urId1 

1 

I 

I 

r1wA1IA. NO TA 

N0RNAL 

LAGANA 6;3 

T 10—l9ug/dl 

: 
25.0 

20—50uJd1 5Ou/d1 
68.7 : 000 I 

•ItI(ll 

NGIIOF LrA 

20.0 10.0 

28.6 
I 

70.0 

28.6 

0.0 

42.8 

L ILIND ILO 

0.0 
. 

KILOLENI 18.2 27.3 

I 

: 0.0 
I-•———-----— I 0 

ITIIOBOLA. 28.0 16.0 

T 

44.0 12D 
20.0 

IThTA J IG BIYA 

20.0 

50.0 

IKONDA 

I 60.0 

25,0 

BUB IUZA 

I I 
I I 
I 
I 10.0 

' 
10.0 

I ' 
I V 

25.0 

1.01 IYUGUUGU 

75.0 

28.6 14.3 20,6 

44.4 

V 

V 

I 
28,5 

22.2 33.4 

0 

NWAWEJA 

I 0 

23.1 15.4 53.8 7.7 I I 

TOTAL 277.2 228.1 

x 25.2 
1 

20.74 3.55 

0 CRITERIA cc, -, .I 



Y 1Iijj!jjj UFUJiR iii I;id ll]i!OL 
CUTT—OFF POflJTS: KI3HAJ DIVISI. (n= 158 áhfldren) 

t I I 
RETINOL LEVEL 

I 

—,- I — 

1 

VILLAGES 10ug/d1 
: 

1O—l9ug/dl 20—5Oug/d]. , SOug/dl 
I 
I I 

DUPIGI 26.7 26.7 1 333 
I 

13.3 

, 

, I V 

I I I 
BUNYANyET'JBE 26,7 20.0 1 t—---——----4 
LUBAGA t 14.3 : 

I 

I V 

KISIIAPIJ 16.7 41.7 

46.6 

42.9 
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The cut off—points for señim retinol are less than lOug/di for severe deficiency and less than 2Oug/dl for low levels, Vjtamj A defiiency is a c robleni of public health signifjcico if rnoie than 5% of the children have retinol leveJ of: less than 1 Oug/di (SEVERE)or)15% of the cliil' have leas.than 2Oug/cll (Low) 
On the basis of this ciassifictithfl, the percentages of children with retinol lesc than 2Oug/cU %.rere45,9 and 39 level for Hegezi and Kishapu respectively indicatint, that .the problem was 3 tine the jcj criteria of 15% for Negezi. and 2.6 times for Kishapu, 
Those biochemical findjnrs fur;her confirm the clinical findjns that vitamin A deficiency and xeropht1Jia are problems of public health 8ignific warranting short tern (capsule distribii-jon) and long term (increased intake of vita.thln A rich foods and its conservation by controlliilCdioeacec)intervtj 

Possible Causes of or! icny in Kishanu and Nci Divisions 
Careful analysis of the infon1ation obtained from questi.ouinaj6 the £Ollowiflg factors have been pointed out as poscib]e causen of vitamin A deficiency resulting in erophtha11a and nutrition blindness, 

1) Food 
Avàilabiljt1 

In general food .availabj1jt3 in Shinyanga is seasonal c:poriencing severe shortage during the dry season. This means that a balanced diet necessary for vitamin A absorption and ifletabolism is difficult to comeby. Food 
unavailability affects und'r:iiven more than other nemI,e of hio family. 

Vitamin A rich fruits and .vegetables e producedfl l1tod quantity especially along rivers and in valleyt. The ;tudy hìas shown that the available fruits and Vegetables are flo3.ilally available to adults rather than the Vulnerable midorfivco, 
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Milk and. fats and oils are available in limited quantity also whereby 
the underfivee receive a minimal share of these foods 

2 childfeeding Practices: 

Surveyed children received very Little dietary vitamin A as wefl as 
other essential nutrients as shown below,' 

Use ofOo1ostrt: 

In both divisions, few infants were given colostrum immediately -after 
birth. Of the children surveyed, those given colostrwn were 80;8% 
and 849% for Negezi arid Kishapu reapective1y' It is )mown that 
colostrum is a rich source of vitamin A for new borns and that if 
taken, it will build up vitamin A liver reserves to meet body 
requirements for the first 6 months of the child' a life. The 
majority of the mothers claimed that coloatrum was dirty milk unfit 
for hwnan-cona-umptiou and that if given to the child it would cause — 
diarrhoea Because of this the majority of the mothers had not 
even tried-to gives it to their infants and its avoidance was based 
on heresay 

Weaning practices: 
Most of the children were weaned between 3—5 months which is an 
acceptahie practices The problem was found to be with weaning 
foods. They were found to be both qualitatively and quantitatively- 
deficient in vitmnin A and other nutrients. •Fruits and green leafy 
vegetables were rarely included in the foods. The maize porridge 
used as the main weaning food is a watery liquid low in essential 
nutrients.t Additional foods were also given only in small quantities. 

The frequency of feeding the children was found to be low compared to 
the recommended five or more a day. The average was found, to be 
three times a day and in certain cases one to two times a day. Low 
feeding frequency results in low food intake leading to low nutrient 
Intake . This is because children have small stomachs aiid thus 
cannot eat large amount of food at one time, they need to eat small 
quantities at short intervals to cover their needs 



i 
3. Diseaeepre-vaIen. 

The most prevalent diseases which Possibly contributed to vitamin A deficiency are fever, cough, diarrhoea, malaria (345%) and parasitic iiifotion (ascaris 5.7%; hookworm ova— 5.7%; Giardia 86%; Amoeba 8'6%) 

At the time of the Survey, imnrunjsatjo coverage was about 
50% which was below the national average of 73%. This is regarded as inadequate thus increain the.chance.of children 
being attacked by killer diseases (measles, polio, tuberculosis, whooping cough and diphtheriay 

4 Nutritional Statu8: 

A total number of Y,300 children in the two divisions were assessed for nutritional status by using the WHO classification. (8) On the basis Of.thj classification using weight for Age (W/A) as an indicator, 20;2% of the children surveyed were moderately malnourished whereas 76% were severe • The natlonaj. average for severe oases is 50 % and this impliee that children in Kishapu and Negezj. are above the national average of severely malnourished children by 26%;1 This does to a great extent; precipitate vitamin A deficiency, xerophtha]ia and nutritional blindness 

4 VI CONCLUSIONS. AND. REC01,IMENDATIONS 

This study indicates that vitamin A deficiency and xerophthalmia are problems of public health significance in drought stricken 
Kishapu and Negezj 
On the basis of corneal scars, the problem is 0.22% which is 4 times the WHO criteria cut off point of 0.05%; and on the basIs of serum retinol levela, 33% of the children have levels below 
2Oug/dl. which Is 2;2% the WHO cut off point of 15% for low retinol lovela 
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The main causes of vitamin A deficiency are inadequate food intake, 
(including vitamin A rich foods) poor child feeding practices, 
diseases (fever, diarrhoea, cough and probably lmmunizable diseases 
e'g measles) and mgi nutrition. 

To combat this problem, the following measures should be taken: 

1 short term: Distribution of vitamin A capsules: 
Mass distribution of Vitamin A. capsules (200,000 i.u. 
to all children under six yeare 
strengthen of distribution of the 50,000, i.U 
capsules through the Essential Drug Programme. (EDP 

2. Long term: • promote the production and consumption of vitamin 
A rich foods (fruits, green leafy vegetables, 
and red palm oil) 
strengthen health services (immunization and 

• sanitation) 

'. control malnutrition by improving child feeding 
practices. 
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