b .
’ A AZ 2 llg
¢ 2
2
o Z, S
adidet)] Ll e
ISSN: 1858 - 9553
313 gaad -0 Amalr 20 ASTpidly jubiali- AaSimve At 93 Acale )

: dad ‘Q\Aéﬂ

[IValue Chain Analysis of Tomatoes Production and Marketing
in Khartoum State, Sudan (2021-2022)
Eltahir,N.F-Dr. Mohammed, H,H.A-Prof. Suliman, S, E
[] Socio-economic Factors Influencing the Prevalence of Intesti-
nal Schistosomiasis in New Halfa,Kassala State, Eastern Sudan
Mustafa Abbakar Musa Adam-Dr. Moddathir Abd el Rahman Kheir
Alla Gabir-Dr. Asmaa Mahmoud Hamza Abdullah
[] Assessment of the Environmental Effects of Berber Cement
Factory (2018-2022)
Asmaa E. Eltigani-Gibla Omer. A-Mai Mekki
[] Evaluation the Behavior of workers in workshops and Facto-
ries toward safety and their impacts in environment
Mustafa Eldoma Hassan Eldoma-Pr. Mohamed Ibrahim
[] ShukriSeroprevalence of human T-cell lymphotropic virus
types 1 & 2 among blood donors in Aldamazin, Blue Nile State,
Sudan during the period 2016-2017AD
Mosab El sakhi Ahmed Edris-Mohamed Sid Ahmed Elmuktar-
Salah Elsadig Idris Abdalla-Hassan Mohmed Eisa Mohmed

#2023 (uyle -ad1444 Hhead . SIS adalf

2023 Gujlo- 01444 -yle - Bl aaell - ayiyhill cilulyall ojlall alao

ISSN: 1858 - 9553  clod,

ujgillg piill il jla

Arrythria for Publishing and Distribution



Ol gud]-ddId gud) dabo dl duSd) duypd
Al Qulzum Scientific Journal Z@.LBJ! dln
o5V ol pgo g3 Glwlyds Gigo 5550 1 pgboyl
=99l i) Loyl Hls — yu—as 2023
OIogudl-pgbySl-3 =l Ggud]
1858-9766 :&lod)
OIogud) -pglo sl



ol g | chnbaled
ot gl g ek A ol i il

W|W)—MWIA~W l.g_wbl . ~ .
Ologudl ~ g 3YI Mﬂleml;- dolzdl s - padl] GAlae dolsl.>

d=ol> - vl_cd_omuuj‘);:.fdwl_aol ﬁﬂ‘mﬁ)
- Bur dsoly - Sl oWl e Bl o doo doze Gall gils 5.0
" &> gz 4_0)9." AJJA.U w“ .
M dmols — Jaslou] 3oL deolw o.] el gl i §
U'°9—‘“'" L s dosl poss .
O1ogud] — Ma3s dsols> - ;o).'lglo.&(wak—ol T R
dsaly - ez lues das] Joo i ol il gulel st
19 gmuud] - I .
M3 dzole - e m ..\:i:blilﬂa glodl pledl hlea =0
dsol> - pasdl G..o,)l.\;& ug..oLLl Joow O ‘SNI @ml
glog_le—gs)_m)lfl o= - e
o) dmolz - s 30] g doomo plawct] 2 (Ologea] ) yoldl] dus dozno (o S ]
OIS g—d] — 6)-“’)5" P Al
& loul ddass - (=W daoe el ) (ke 2 gsﬂ‘m iyl
g — oYl == S lomal O9olb) dome .0

dgud-Masddzel>— wlmwl..\mwboa .. X -
Lnsly - el SUIe dame pluct] 5 il 21 Y1g rucuaddl
Gogmud] -Lodl Sty (logudl) ol s desme Jsle
ol - oo Jluus Glois jos wgdyd >
OIogmud] — LES,S b
O] dmol> - ylido (P9 dzew Jlxo.d

gl ~ Lz sliSlly pg-leld

S e 55 8y9 pally 153 Vg slS s gy dooss Akl § s G 5889 1,

QW Olgisl se daadst! BlygM s,
+ 249910785855 - +249121566207+ : &ila
rsbcrsc@gmail.com : (39 74] &

ES Gl 3 2 Bylos @ sll Sl - poboydl -logud]



| bR 0
:dlaall Layjai
Olalydg S99 3550 5 yimal daStue dpels Lo L] Olulyal (p5-LaN1) Lo
Ergondly Aol 0t + 1o 9] -Wis dsoler goo &1l (S gmud] - ozl ol 2o Jgo
302Y odl Peo Jgdo dlall OIS gadlably dualsll Oluwlyully
:alaall Glgago
S LS 05 B 98 (954 Vg DLoVlg 83920l Cod) sty Oz .1
(Traditional Arabic) Jasu (950 Oy . uud —o disu P A Gl e 2
Iyl O s g2 bl J-B9 Eoodl Lalgs §9 dadyo Jgliad] 0955 O s 14 gznon
() 52510 GewsB o Jouadl 085 )
JaYlg Jgluadl eUd § L d =l o3,V Ul Ol gz =85 w3
Codly Gl
O cdesal] 08y (LS ol «aIBL] ol pasciuy dyusdl z2lybly yolall .4
bl 08y odall o )b el
GHIlL R) dble)) gl pasug izl jslabl .5
oyl ol do pel) AL anlS YeYLs dnde 30 o Coudl Wi Y czw 6
o3 V1 e L 5ulaolly dog sl il Gy IS paliniue ILid 0350 O w7
0559 O ez Lyl Ll daadlly Lol .2l Lstl) daadlly Aol 200 s
sl bos Oilobially goibiadly o) ddy )b eldd § Lg Caoald Ly palbiud
AalS 300 s uo i Y Ly Codl g 990 Dl e g =l) ()LL)
i o8 o b I BoY) Balel dxbl yyo0 dius @35 Y .8
ol G (e ly) pmull) dosutill &8y9l s Ul doilsis BLSy) ol s .9
(G A ) sl
dsalsl] 8y9ll Slas] § g9l Jd ) by b Bel 3 Jol



o 11 a2 11 il o
2yl | delS

dazs B s Sadls Sally bl Oy 4l aasd

=29
:&{ﬂl syl

@&lﬁw s Jh a8y d Ul dasyg e el
o8l ddme o9 ol il A 819 (o Bude 3080 s
Lasas Joas daxdly d3ledl Lole § ooy dodudat] Slulyal
ey JLss a Ul Jady EE)
ISE SRR

S 29 W3 dsols & d.ﬂ;&ﬂb deal dded] o
& 8on Oloay Comoy I dadll Lilsgudl Olsalsdl
sics 5Lb] § GLYI oo susll i qalel) ool 3y
Sy oy 3 Syn Azl HLb| & U 1 Lsalsl] 51,01
k)l Iyl Jomds & amY) ol pom Jso Olulyds
) doyles Olsgadl Jsls sl
0,501 (55l

SLalydly Sgmedl 5o doas) de Jeidu sdsl i
& ) yaiwlg zlss Ole—dlg L‘?._B.zbﬂlg k“s)_h*ﬂ dsdl OIS dsglhl
O do i QoW Budy of Jeel Jlss a ) o3 dlodl odn
ezl oaily Sl palls me 8yaall dsalall egilolgl

Al Bl

02023 yujlo - 01444 Glsis - Eullill aaell - axdpbill calulyall -ojléll alao ‘




L85, Lo d Vg Sldobl elo] e L5Ygl & JWI Slyl,—aN 57 .1
(£20210 25541 gl d_lowe)

0195l deo B Olddciud b daMll Olousl) 839 Olgumd jmudi .2
LV Aol Old i) oo due Al dwlyd Mol Je —SHL

( (:2023 -2022) fg_bﬂl
(62-31) o33 daow yeldllue Slog .

3. Value Chain Analysis of Tomatoes Production and Marketing in
Khartoum State, Sudan (2021-2022)
Eltahir,N.F-Dr.Mohammed,H,H.A-Prof.Suliman,S,E.................. (63-80)
4. Socio-economic Factors Influencing the Prevalence of Intestinal Schis-
tosomiasis in New Halfa,Kassala State, Eastern Sudan

Mustafa Abbakar Musa Adam-Dr.Moddathir Abd el Rahman Kheir

Alla Gabir-Dr. Asmaa Mahmoud Hamza Abdullah................. (81- 100)
5. Assessment of the Environmental Effects of Berber Cement Factory (2018- 2022)
Asmaa E. Eltigani-Gibla Omer. A-Mai MeKKi..........cccoovvvuueeiiiiinnnnne (101-114 )

6. Evaluation the Behavior of workers in workshops and Factories toward safety and
their impacts in environment
Mustafa Eldoma Hassan Eldoma - Pr. Mohamed Ibrahim Shukri ....... (115-134 )
7. Seroprevalence of human T-cell lymphotropic virus types 1 & 2 among blood do-
nors in Aldamazin, Blue Nile State, Sudan during the period 2016 - 2017AD
Mosab El sakhi Ahmed Edris-Mohamed Sid Ahmed Elmuktar-Salah Elsadig
Idris Abdalla-Hassan Mohmed Eisa Mohmed............ccccccevuvernueennnee. (135-164 )

02023 uylo - 1444 Hhed - Eullill aaell - dxdybill Cilwlyall -ojkéll dlao ‘




N 5 ey o il 1 (oul o) el i )yl g
(92021103 gutit) Goied | b

et yall IS - dolal 8 yluyl psad - acloss 3lic]

5 & o5
el dxala duclaiayly dysbiaidy) (R | 3 ) bt (90 M | .
slaal jul) Al - dolall B yluyll pead = aeluso dliwd 7 .
et Aol — dgeLainyly dyliaisy (O | gud| A (il A3 .2

S Ol (it |

soadirduid |

wlaizly Oledos Slhluw e pads Gl Al ;alghall e dsdl J] Comdl Bus
i Jalo giwally 0ss1 B9y oSl Cligiume o Jpol Goius Laylisl Sl
Lod41 ol Ldowe 3L35,S Lgio Lo¥gr Olidorbl e dbg,abl LYol LI Ol a)1 L3
Lol i) Obyl, il SLss) S & Oyl gdsie aslug OF 556 40T § Eoodl Lanl 4 glisg
sho Olidohl Lyio GLs3 ) ONS_id) dsylin d Y5l Oldowel) Ja8Yl sloY) 3305 -l
Gidol] aog)l pgill gL] o3 Cammdl Ll Lidg dLgls d.,aL1 &3Yg)1 LI Oly,a)
LI o)l bl e Yl Jgi S ik ddlab Lapl Jslod] 1 33] 5 Oles,dll jlaasly Jolow
Oeslobl md J] d8LaYL 45Ys)l LU Olyl,all O] :lgre 35 Buce J] Emed) Jogiy «Oldoxal)
&35 & Old=dl H9o Jhsy s d3Lo] LIl sylgo H8 ) (o Oldoeh) a5 &1 du3] Y]
Sl gey eolad pacs luogdll s dogdls] s Llw 158 JLIb Ldorll dpaisl] doxsl]
295 Jssis (531 pog—as Olylall s YT oy ol sl oSl 05389 L3Yell U
iz JoST e dslag pLall (e Is ity i Lgslaael Ul ayun Ldoed) pudlond
2l oo OBS Gsiz « Oldoxbl ASYell AW Oyl sdas bl OlodsII

n 02023 yujlo - 1444 Hlieds - Sl asell - axdpdaill lwlyall 4ojlél dlao




(202115 pad] M Aulone) (310358 03 gin A¥ g9 it oo e ALY o8 AW 1yl ST

The impact of state financial decisions on the performance
of localities in the state of South Kordofan - Dilling locality
as a model2021
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Abstract:

The aim of the research is to reduce the negative phenomena
that diminish the powers ,powers and competence of localities as an
authentic level of governance by the force of law and the constitution,
analysis and evaluation of the impact of state financial decisions
imposed on localities in the state South Kordofan ,the locality of Dilling
as a model ,and the importance of the research appears in that it can
help decision makers in how to make strategic decisions that achieve
the best performance of the localities in the state ,following up the
problems that the localities suffer from as a result of the state financial
decisions imposed on them ,according to the nature of the research .The
descriptive analytical approach was followed to analyze And testing
hypotheses and proposing the necessary solutions to address the problem
of the state‘s abuse of the financial resources of the localities ,and the
research reached several results ,including : The state financial decisions
in addition to the scarcity of self-revenue resources restrict the localities
from creating additional financial resources ,which hinders the role of
the localities in advancing local development and thus negatively affects
on their performance ,and among the recommendations is the lack of
conflict between decisions State finances and the local government law,
1.e .decisions must not violate the provisions of the law ,activating the
role of local councils by training and qualifying their members so that
they can carry out their tasks to the fullest.

Keywords :state financial decisions ,localities ,South Kordofan ,Dilling
locality
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quality gap estimation of treatment services in private

hospitals in Sudan by focusing on customers.

Case study ( private hospitals in Khartoum) (2022 -2023AD)
Najat Abdul Qadir Muhammad Idris

Abstract

There is a gap between customers expectations and the level
of service quality they expect to get in private hospitals. Therefore,
the study aims to estimate customers expectation of actual quality
services provided in private hospitals in Sudan. This can be achieved
by comparing customers expectation of level of quality and the actual
quality provided in these hospitals. The study used simple random
sampling by selecting five private hospitlals of the study population

n 02023 yujlo - 1444 Hlieds - Sl asell - axdpdaill lwlyall 4ojlél dlao




ooy A0Y g3 Al rLiadiiiat] (oo ke Al Al y3 6 Mol e oSy (313 gadly AuolnH HLadoiand Ly Ao Mall CoLocdnld 33 gand) o g s

which is 44 private hospitals . Two questionnaires were designed for
the collected data. The first to identify customers expectation level of
available quality in hospitals under study. And the second to estimate the
level of actual quality provided in these hospitals. Also the study used
personal interview and observation for data collection. The study has
come out with the most important findings that there is a gap between
customers expectations of expected level of quality services and the
actual quality provided .The study recommended that customers desire
and expectations should be known and that it is important to measure
the gap between their expectations and actual quality services provided.
Keywords: gaps, expectations, customers.
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Abstract:

The study conducted at Khartoum State-Sudan, aiming to
evaluate the economics analysis of tomato value chain. The study
mainly depended on primary data obtained from stratified random
sample of 169 respondents composed of 8% traditional farmers,
5% drip irrigation farmers, 28% wholesalers, 44% retailers and
15% consumers selected from the localities of the State. The data
collected subjected to descriptive, budgeting, and value chain
analysis. The mapping results showed that the wholesalers received
tomatoes (50%, 40%, and 10%) from the States of Khartoum,
Gazira, and White Nile, respectively. All retailers get tomatoes
from central markets of Khartoum State. The results of the budget
analysis showed that traditional farmers were able to produce 11
tons of tomatoes per feddan while the drip irrigation farmers were
able to produce 25 tons per feddan. Those farmers scored high
benefit/ cost ratio of 1.16 and 1.96, respectively. The greenhouses
produced 5 tons of tomatoes every 23- months and scored a benefit/
cost ratio of 5.6. The value chain analysis showed that wholesalers
scored a benefit/ cost ratio of 1.23 after paying the zakat, while
the retailers scored a benefit/ cost ratio of 1.75 after paying the
locality fees, the price share of the traditional and drip irrigation
farmers accounted to (16 — 19)% of the consumer price compared
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to the wholesalers share of (3236-)% and the retailers share of (38
- 41)%. The traditional farmers had 31% as added cost compared
to 15% by traders and 54% by retailers. The study recommended
the encouragement of production and marketing cooperatives for
farmers and traders under close supervision and management of
concerned institutions, ministries, national and commercial banks,
and introduce adequate and appropriate transportation vehicles
and packaging material for tomatoes.
Keywords: Value Chain; Tomato; Budget; Marketing
channels; Khartoum State
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Introduction

Tomatoes production is a winter crop which yields bounty
quantities at low prices while production shrinks during the rest of
the year associated with exceedingly high prices during summer
and autumn. Though the crop is a winter crop, it has been widely
cultivated as a summer crop in many areas of the country. Sudan
grows different varieties including the preferred early maturing
Beto 86 and Setrin B, the Gazira open pollinated type as they are
tolerant to the heat of summer and the Omdurman open pollinated
variety which is tolerant to leaf curl disease.®indicated about 74%
of the Gezira tomatoes were channeled to markets of Khartoum
(46.7%) and Wad Medani (27.3%). Almost all produced tomato
is consumed fresh in large towns and cities, namely in Khartoum
State. Per capita consumption of tomato in Khartoum State is
estimated at 30 — 35 kg per annum ®The State has the largest
consumer market for vegetables and fruits. The population of the
State is estimated round 8 million. Based on this data, the annual
consumption of tomatoes is estimated at 240,000280,000- tons
which reveals a big gap to be filled by more production.

The selling price during off season however, remained very
high, and warranted the need for looking for alternative solution.
The introduction of the green houses for producing tomatoes in
Khartoum was attempted for many years but was not sustainable
due to high cost of production and high risk of infestation of pests
and diseases.

In 1980s, Sudan introduced greenhouses to increase the
production of tomatoes to bridge the gap between the increasing
demand and the fluctuating seasonal supplies of the crop. The use
of greenhouses resurged again by the beginning of the millennium
in Khartoum, Gezira and Kassala States. Khartoum State has
more than 350 greenhouses to grow vegetables mainly tomatoes,
cucumber and green pepper.
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The marketing of tomatoes takes place largely in the three
central markets of Khartoum State. The marketing of tomatoes
comes in many forms including direct sale of the crop in the field
to middlemen or traders and as transported to the central markets
in small and large vehicles. This diversity in marketing opens the
question of the most suitable method of marketing vegetable crops
in Khartoum State.

Available studies on tomato marketing in Sudan and
elsewhere revealed high prices obtained by early grown tomatoes
harvested in late September in Khartoum markets . In the same
pattern, tomatoes prices tended to move up from May to peak in
July-August, and drop down slowly by September in Omdurman
Central Market of Khartoum State. The supplies of tomatoes start
to increase from November and peaked in December-January.
July-August scores the highest prices. Omdurman market receives
most of the inflow of tomatoes supplies during autumn.

Despite production efforts, a high shortage keeps occurring
during summer months of each year from April to September, with
resultant high prices to consumers. The selling price during off
season however, remained very high, which warranted the need
for looking for alternative solution.

The exact date of the introduction of tomato into Sudan has
not been recorded. However, it is possible that the tomato was first
introduced by Egyptians in 1821 !V, It became a popular vegetable
crop ranking second to onion in terms of cultivated areas.

Tomato is grown all over Sudan and extensively produced
in agricultural areas around cities. The main production areas are
concentrated in the northern part of Gezira scheme, southern part
of Khartoum State (4 ,6). The main production areas are Gezira
scheme (more than 16000 feddans), the river banks in Gezira
(about 1847 feddans) especially in Botana province, South Blue
Nile State, Kassala and Khartoum States (1,
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A value chain can be defined as the full range of activities
which are required to bring a product or service from conception,
through the different phases of production (involving a combination
of physical transformation and the input of various producer
services), delivery to final customers, and final disposal after use.

The chain actors who actually transact a particular product as
it moves through the value chain include input (e.g. seed suppliers),
farmers, traders, processors, transporters, wholesalers, retailers
and final consumers.

Value chain analysis overcomes a number of important
weaknesses of traditional sectoral analysis which tends to be static
and suffers from the weakness of its own bounded parameters.
For restricting itself to sectoral analysis, it struggles to deal with
dynamic linkages between productive activities that go beyond
that particular sector, whether they are of an inter-sectoral nature
or between formal and informal sector activities. Value chain also
goes beyond the firm-specific analysis of much of the innovation
literature. By its concentration on inter linkages, it allows for an
easy uncovering of the dynamic flow of economic, organizational
and coercive activities between producers within different sectors
even on a global scale. An approach used in value-chain analysis
depends on the research question . Accordingly, four aspects of
value-chain analysis have been applied in agriculture:

The Market Map

The market map is a conceptual and practical tool that helps
identifying policy issues that may be hindering or enhancing the
functioning of the chain and also the institutions and organizations
providing the services (e.g. market information, quality standards)
that the different chain actors need in order to make better informed
decisions.

The Market Map is useful to understand more about the
rationale behind farmers’ decisions such as the types of seeds
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that farmers purchase. It also helps to know about the extraneous
factors that influence the way that the value chain works.

The value chain concept entails the addition of value as
the product progresses from input suppliers to producers and
consumers. A value chain, therefore, incorporates productive
transformation and value addition at each stage of the value
chain. At each stage in the value chain, the product changes hands
through chain actors, transaction costs are incurred, and generally,
some form of value is added. Value addition results from diverse
activities including bulking, cleaning, grading, and packaging,
transporting, storing and processing © as shown in the figure blew
for the case of a typical agricultural value chain.

The problem statement

Tomato is a nutritious winter vegetable crop that has secured a
high demand in the Sudanese food menu. In Sudan, seasonality and
perishability are two main problems affecting tomato marketing in
terms of quantity supplies and price fluctuations.

Tomatoes are produced under irrigation in open fields and in
green houses. Tomatoes production and marketing face several
problems. One of the problems is the increased diversity of tomato
production in autumn and summer in the different parts of Sudan
which could not solve the marketing seasonality problem in the
central markets of Khartoum State. Another problem relates to
the inadequate supplies due to shortage of cool storage and proper
transportation facilities and there high costs.

The tomatoes perishability characteristic creates a peculiar
problem to the marketing process as it relates to the low elasticity
of supply and high elasticity of demand which forces producers
and traders take rapid decisions on selling the crop at enforced
prices in an extremely short-run market channel process.

The main objective of the study was to map the value chain
of tomatoes crop production and marketing process.
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Methodology:

The wvalue chain approach provides a comprehensive
framework to identify the main constraints and linkages among
producers, traders and processing industries and final consumers.
It describes the full range of activities through which tomatoes crop
passes. The chain starts from the crop production farm and crosses
into markets (and processing plants) and finally into the hands of
the consumers. Thus, the chain includes activities of production,
marketing, distribution and support to the final consumer.

The study examined the value chain that links and relates
between the different actors engaged in the production, trade and
consumption of tomatoes product in Khartoum State. This entailed,
especially, the link between farmers and middlemen, transporters,
wholesalers, retailers and consumers. The main actors and their
functions are discussed briefly below:

Producer/Farmer: A farmer is a person who takes the
responsibility of producing the crop,

The middleman/Commission agent: A middleman is a
person who gathers the produce and sells them to large-traders,
processors, retailers®.

He looks for buyers, negotiates appropriate prices, sells the
tomatoes, collects the money and hands it over to the farmer,
accordingly he receives a commission.

Wholesaler: He is a person who purchases large quantities
of the products given his better financial position and information
capacity. He buys large volumes of the product at the farm gate
and from assemblers, .

Retailer: A retailer is a small trader who buys and sells small
quantities of tomatoes to the consumers. The function of retailing
is undertaken by a large number of actors depending on the point
of sale along the supply chain. They can be found on the roadside
and in the market places, groceries and in supermarkets.
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Consumer: A consumer is the final receiver of the product.
He purchases the product for consumption.

The key steps of the value chain analysis involve

1. Mapping the farmers, traders, processers and others in the

value chain,

il. Identifying the distribution of benefits among the chain

participants,

ii1. Examining the role of grading within the chain,

iv. Understanding the role of governance in the chain.

The study carried out the analysis of the value chain from the
perspective of the producers through two dimensions:

- Increase total amount and value of products of the producers
in the value chain, thus increasing their incomes.

- Sustaining the share of the producers’ income from engaging
in the market.

Method of data collection

To achieve the objectives of the study, the following methods
of data collection and data analysis were followed:

Primary data: The tomatoes producers’ responses to the
detailed questionnaire are the main source of the primary data in
this study. The producers were selected from two different localities
in Khartoum State representing a wide area and capture possible
impacts that may arise from geographical locations of producers.
The other types are informal interviews with community leaders,
village traders, wholesalers, in the market, secondary data were
collected from relevant sources
Sample size:

The design of sample was stratified random sample with the
following strata sizes, 30, 40, 24, 50 ) for farmers, wholesalers,
retailers, and consumers, respectively.

The study employed two analytical methods, namely
descriptive analysis, and budgeting analysis. The descriptive
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statistical method aims to analyze socio-economic characteristics
of tomatoes producers, traders and consumers in Khartoum State.
The descriptive analysis used frequencies, means and cross
tabulation analysis describes, evaluates and analyzes the variables
used to study the producers’ marketing behaviors.

Budget analysis was used to calculate the profitability of
producing tomatoes in the State. The budgeting method gives
estimates of receipts (income), costs (spending) and profits
associated with the production of agricultural products. Costs are
divided into variable and fixed costs. Variable costs are production
costs that take place during production stage while fixed costs are
imposed whether production takes place or not. The budget in this
study is based on tomatoes crop production and shows how an
optimal production system contributes to the profit.

The Marketing margin analysis was used to estimate the
margin in terms of revenue and profit that accrue to the tomato
marketers. Marketing margin can be estimated as:

- Marketing Margin = Selling Price — Cost Price

- Net marketing margin = Marketing margin—marketing cost.

-Net Marketing Margin for Wholesaler = Wholesale
marketing margin — Wholesale marketing cost.

- Net Marketing Margin for Retailer = Retailer marketing
margin — Retailer marketing cost.

Marketing efficiency: shall be measured as:

- Marketing efficiency = (Gross marketing margin/marketing
cost) x 100

- Also, Shepherd formula technique shall be used as follows:

- Marketing efficiency = (Consumer price/Total marketing
cost) 1.
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Table 1: Calculation of Marketing Margin — Formulae for

Calculating Ratios
Cost Revenue Profit Margins
Value Chain |  Unit . . . .
Aer Total Added Unit | % Added Unit Unit % Total Unit
Codt Total Cost Cost Price Profit Profit Margin
(G-A)
Farmers A A A/F G G-A (K-F) G
Assemblers | G+B B BF H | HBG a{(igf)})/ H-G
(I-C-HY
Processor H+C C C/F 1 I-C-H (K-F) I-H
(J-D-1y
Traders +D D D/F J J-D-1 (K-F) J-1
. (K-E-Jy/
Retailer J+E E E/F K K-E-J (K-F) K-J
Total = 100 K-F 100 K
N A+B+CHDHE :

Results and Discussion

Mapping the tomatoes value chain in Khartoum State

From discussion with farmers and traders, it was indicated
that producers sell their tomatoes crop to primary traders in the
production area who act as agents for larger traders in Khartoum
markets, or sell directly to market agent in Khartoum State. About
60% of the famers sell tomatoes to the wholesalers while 30%
prefer to sell to middlemen and 10% prefer to sell to retailers.

The market agents in turn sell tomatoes through different
channels. They sell directly to consumers or to wholesale traders,
who in turn sell to retail traders.

About 50% of the wholesalers prefer to sell their tomatoes
to retailers while 30% prefer to sell to middlemen and 20 %
prefer to sell directly to consumers. There were few middlemen
who purchase from two channels. About 30% prefer to buy from
wholesalers while another 30% prefer to buy from the famers.
Almost all middlemen sell directly to the consumers while only
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few sell to traders or to other middleman. The retailers sell directly
to consumers.

The field survey results showed that the wholesalers received
tomatoes from Khartoum (51%), Gazira (40%) and the White Nile
(10%) States (table 2).

Table 2: Distribution of wholesalers by the source of
tomatoes markets

Wholesalers

Market Bahri Khartoum | Omdurman | Total
25% 42% 33% 100%

Source of market received from

Khartoum 13% 21% 17% 51%

Gazira 8% 17% 15% 40%

White Nile 4% 4% 2% 10%

Total 25% 42% 34% 101%

Source: data of survey 202021-
The value chain analysis

The value chain describes the full range of activities which are
required to bring a product from conception through different phases
of production in order to deliver a valuable product to market.
Traditional farming system

For tomatoes produced under traditional farming system, as
shown in table (3) the farmers add 47.5 unit-cost while the traders
add less unit cost, about 24, and the retailers add more unit cost,
about 84. The added cost for farmers was estimated at 31% of
total added cost compared to 15% for traders and 54% for retailers
in the chain. The farmer gets 203 as a unit margin compared to
80.5 units for wholesalers and 277 for retailers. The small unit cost
of the traders is paid on larger amount of traded tomatoes which
rewards extremely high returns.

The traditional farming system shows that the farmers
incur high cost and relatively high profits (figure 1). The traders
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have less profits while the retailers have relatively high profits.
Transportation costs are high and are increasing with time. This
suggests that the costs and margins are shared unequally in the value
chain and there must be an intervention. One of the interventions
may be of scaling up the business of actors in the chain to make the
business more attractive for the actor.

Table 3 : Calculation of Value Chain Marketing Margins

Cost Reve- Profit Margin
nue
Value chain Ad;l A to-%
Actors Unit total €0 | Add-| Unit Unit tal Unit
unit . .
cost ed | price profit | prof- | margin
total .
cost it
cost
Farmers 47.5 47.5 31 203.5 156 38 203.5
Assemblers - - - - - - -
Processers = = = = = = =
Traders 227.5 24 15 284 56.5 14 80.5
Retailers 368 84 | 54 | 561 193 48 | 277
Total - 155.5 | 100 - 405.5 100 561
Source: data of survey 202021-
Serial Where Cost SDG
A Framers unit total cost 47.5
B Assemblers added cost
C Processors added cost
D Traders Added Cost 24
E Retailer added cost &4
F Total cost of all actors 155.5
G Farmers Unit price 203.5
H Assemblers Unit price
I processors unit price
J Traders unit price 284
K Retailers unit price 561
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Figure 1 : Value Chain Margins for Each Actors in each
level of the value chain as a percentage of the overall value
added, traditional system.

Drip irrigation system

For tomatoes produced under drip irrigation farming system
as shown in table (4), the farmers add 76.9 unit-cost while the
traders add less unit cost, about 24 and the retailers add more unit
cost, about 84. The added cost for farmers was estimated at 42% of
total added cost compared to 13% for traders and 45% for retailers
in the chain. The farmer gets 94.4 as a unit margin compared to
189.6 units for wholesalers and 277 for retailers.

Table 4: Farmers using Drip water Irrigation system

Cost Rey- Profit Margin
Value chain enue
Actors | Unitto- | 2dded | % i | Unit | 7| Unit
tal cost Tl inizl | Al price | profit (= margin
cost cost profit
Farmers 76.9 76.9 42 944 | 175 7 94.4
Assemblers - - - - - - -
Processers - - - - - - -
Traders 227.5 24 13 284 | 56.5 21 189.6
Retailers 368 84 45 561 193 72 277
Total - 184.9 100 - 267 100 | 561
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Serial Where Cost SDG
A Farmers unit total cost 76.9
B Assemblers added cost
C Processors added cost
D Traders Added Cost 24
E Retailer added cost 84
F Total cost of all actors 184.9
G Farmers Unit price 94.4
H Assemblers Unit price
I processors unit price
J Traders unit price 284
K Retailers unit price 581

Figure (2) indicates that drip irrigation farmers incur high costs
and have little profits while the traders and retailers have less costs
and relatively higher profits. The costs and margins in drip irrigation
farming system are shared more equally in the value chain contrary
to the traditional farming system. This could be an intervention
point for the business to be more attractive for the actors by scaling
up through introducing agricultural products processing.

160 -
140 -
120 +
100 -

o8 8838

Farmers Assemblers Processor Traders Retailer

® % Added Cost W % Total Profit % Unit price

Figure 2: Value Chain Margins for Each Actors in each
level of the value chain for drip irrigation system
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Conclusions
The study concludes that reliable statistics on tomatoes area

and production in Sudan are lacking. Even though, the study
concludes that tomato is becoming an important crop grown in
many parts of Sudan. Seasonality and perishability are very
important factors limiting the regular supply of the crop all year
round. The poor transportation and packing of the crop results
in high waste and spoilage of the commodity especially when
transported from remote areas. Absence of appropriate harvest and
post-harvest practices also lead to more crop loss and damage.

Processing into dry and canned tomatoes are the only
alternatives for permanent supply of tomatoes in Sudan.
Greenhouses system is another source for supplying fresh tomatoes
all year round but is expensive and faces a lot of technological
problems.

Supplies of tomatoes come in most cases from proximate areas
(Khartoum, Gazira and White Nile) while tomatoes produced in
other areas (Red Sea, Kassala, Gdarif, Kordofan and Darfur) find
difficulty in arriving central markets in fresh and good conditions.
This could be related to the type of vehicles used in transportation,
the type of containers used in packing the crop (tins).

The study recommended the encouragement of production
and marketing cooperatives for farmers and traders under close
supervision and management of concerned institutions, ministries,
national and commercial banks, and introduce adequate and
appropriate transportation vehicles and packaging material for

tomatoes.
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Abstract:

This study aimed to examine the impact of socio-economic
factors and characteristics of the participants on the prevalence
of schistosomiasis in New Halfa villages and slums around the
New Halfa, Kassala State, and Eastern Sudan. The importance
of this study lines in providing the reasons of intestinal schisto-
somiasis outbreak in this area, and how the environment, resi-
dent’s socio-economic characters, their knowledge and practices
contribute in the disease prevalence. Knowing the reasons makes
the control easier .Parasitological survey was carried out among
748 participants, where samples of feces and urine collected from
them and examined microscopically for the existence of eggs of
schistosoma spp. Pre-tested questionnaire was used for collecting
the socioeconomic characteristics of the participants. No positive
cases were found for urinary schistosomiasis, while 137 posi-
tive cases for intestinal were found. The overall prevalence and
intensity were 18.3% and 95.3 epg respectively. The prevalence
of schistosomiasis was associated socioeconomic characteristics
of the participants including gender, age, and educational level,
type of occupation, house building quality, access to water supply
and access to latrines.The prevalence of intestinal schistosomiasis
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in New Halfa is attributed to the low socioeconomic conditions
and poor sanitary facilities, erroneous habits of the people. Mass
chemotherapy is required and people’s awareness must be raised
toward the disease transmission, prevention and control.
Keyword: Socio-economic Factors, Intestinal Schistosomiasis,
Prevalence, NewHalfa, erroneous habits, chemotherapy.
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Introduction:

Schistosomiasis remains one of the most prevalent parasitic
infections in the tropics and subtropics. Currently the disease is
endemic in 76 countries and territories and continues to be a ma-
jor public health concern, especially in the developing world. The
disease is generally endemic widely in Africa, South America and
some countries in Asia.It is estimated that 650 million people are
at risk of infection. The parasite affects over 230 million people
worldwide, mostly poverty stricken communities with limited ac-
cess to clean water and inadequate sanitary facilities (Osman et
al. 2011.WHO 1990& 2008, Sokolow et al. 2016, Ibrahim et al.
2019).Schistosomiasis is the reason for the intensive mortality and
morbidity in sub-Saharan Africa due to its notorious burden. For
this reason schistosomiasis as a disease is considered as one of the
most concern to the world health organization (Kheir et al. 1999,
Ishtiag 2015, Aka et al. 2016).

Due to its public health and socioeconomic importance, this
parasitic disease is globally considered as the second most preva-
lent disease in the developing countries after malaria (Sulieman et
al. 2017).The geographical distribution of schistosomiasis depends
on the ecology of the intermediate snail hosts and their prevalence
among freshwater habitats like ponds, natural streams, lakes and
man-made water reservoirs and irrigation systems (Trexler 2011,
Kaluet al.2012, Bajiro and Tesfaye 2017).These endemic areas are
often characterized by low socioeconomic conditions and poor
sanitary facilities, erroneous habits of the people as regards urina-
tion and defecation in canal’s water, and exposure to this polluted
water by bathing, swimming, washing utensils and clothes, walk-
ing bare-foot during irrigation in agriculture or fishing (Jiagang
2003, Sibomana 2009).

The main parasites causingschistosomiasis in human include
Schistosomamansoni, S. mekongi, S. intercalatum, S.malayanen-
sis, S. haematobium, and S. japonicum (Suzuki 1914).Schisto-
somes belong to the subclass Digenia that means the basic life cy-
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cle involves intermediate host (snails) and a definitive host (man).
The complex process of the life cycle of schistosomes needs three
important ingredients, people, freshwater and snails (Lewis 2008,
Seungman et al. 2019, Oso and Odaibo 2021).Various species
of snails act as intermediate-hosts of the notorious parasite. The
snails belong to the class Gastropoda, family Pomaiopside. Dif-
ferent subspecies of the amphibious snail Oncomelaniahupensis,
transmitting S. japonicum, and two species of truly aquatic, ba-
sommatophoran genera Biomphalariaand Bulinus which transmit
S. mansoniand S. haematobium, respectively. The S. intercalatum
transmitted by Bulinusforskalii andS. mekongi byBobertsiellaka-
porensis. The main schistosomes causing schistosomiasis in Afri-
ca and Middle East are the species of mansoni and haematobium(-
Cando 2022).As reported by World Health Organization in2020,
the most common prevalent schistosomasppare S.mansoniand S.
haematobium. S. mansoni causes the intestinal schistosomiasis
which is endemic in tens of countries of Sub-Saharan African,
Middle East, Arabpeninsula and South America;while more than
110 million persons are infected by S. haematobium in Africa and
Middle East where it is endemic.

In Sudan, construction of irrigation schemes and agricultural
development projects had been properly designed for maximum
production without consideration to the side effect on the environ-
mental changes. Thus, the price had been paid for agricultural and
economic development, a dramatic increase in both prevalence and
intensity of schistosomiasis in these schemes. The constructed res-
ervoir dams in Sudan including NewHalfa Agricultural Scheme,
Gezira Managillrrigating Scheme, and Sinnar andRusairesdams.
The sugar agricultural schemes recorded the highest percentag-
es schistosomiasis, Asalaia 80%, Kinana 60%, Jineed 60%, New
Halfa 50%, andSinnar 37% (Afifi, et al 2015, Olvedaetal.2013, Su-
lieman, et al. 2017, Ibrahi et al. 2019). New Halfa is considered as
Schistoomiasis endemic area as reported by Sulieman et al (2017).

Although of the prevalence of several schistosomiasisspecies
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in the world, only two species are prevalent in Sudan, S. haemato-
biumand S. mansonicausing urinary and intestinal schistosomiasis
respectively (Ibrahi et al. 2019, Hajissaet al. 2018).As reported by
Moddathir (2006), Moddathir et al. (2010), Afifi et al (2015),Mo-
hamed andGoreish (2011), only intestinal schistosomiasis in found
in New Halfa. Also according to the Referential Laboratory for
Controlling Schistosomiasis and Intestinal Worms in New Halfa
(RLCSIWNF), no urinary schistosomiasis was found in New Hal-
fa (RLCSIWNEF 2021). Therefore this study was carried out to de-
termine the socio-economic factors that influencing the prevalence
of intestinalschistosomiasis in New Halfa.

Materials and methods:-

Study Area:

The New Halfa region is located in the plain of Al-Butanal5°
- 33° longitudes East and 20 ° - 13 ° latitudes south about 400 Kilo-
meters east of Khartoum State 67 Kilometers North Khasm El Gibra
Dam in the western part of KassalaState. The area is crossed by At-
raba River from the eastern south to western north to meet with Riv-
er Nile. The area located in the left bank of Atraba River which is a
tributary of the Nile.The New Halfa Agricultural Scheme (NHAS)
begun as the result of building the High dam in Aswan which flooded
over the lands of WadiHalfa town, as a result the population of Wa-
diHalfa has to be displaced to somewhere else. The area of Khasm
el Girba has been chosen for Nubians transmigration. In 1964 most
of the Nubians transmigrated from WadiHalfa to New Halfa (El Ar-
ifi 1988). All of the villages are around the scheme on which the
villager’s income depends. Most of the villages and camps around
the scheme depend on the water of the canals for drinking, domestic
need, and other creational uses.

Study population:

The population for this study was selected from villages and
camps around the New Halfa Agricultural Scheme, consisting of
all different age groups from both sexes. School children were tar-
geted in schools and Khalwas. Four residential sites were selected,
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and specific sample of participants were determined for each site
according its size.A total sample size of 748 wassurveyed.Prior to
the stool and urine examinations,socio-economic information and
characteristics were collected via a questionnaire, then stool and
urine examinations were conducted for each participant. Also vi-
sual water contact observations were carried out among the com-
munities of each site.

Ethical consideration:

Prior to conducting the study a written ethical approval was
obtain from the Ministry of Health of Kassala State by the Health
Research Ethics Committee on February 24" 2019, according
which an agreement obtained from Health department-Reference
Laboratory for Schistosomiasis and Intestinal Worms Control in
New Halfa, then the selected sited have been visited and meetings
held with Sheikhs, social leaders, administrations of the communi-
ty, headmasters of the schools and traditional leaders for their con-
sent and inducing people to participate in the study. The objectives
of the research also have been explained to the participants before
asking them for providing urine and feces samples and filling the
pretest questionnaire or answering the oral interview.

Samples size:Sample size was determined for each of the
four selected site village 18, Al-gamhoriya camp, Al-thawra 65
camp, and Ali Karrar slum as 144, 312, 202, and 90 respectively.
The sample size determined using Steven K. Thompson equation.
After obtaining the formal approval, a total of 748 participants
were asked to provide samples of stool and urine and answer the
questionnaire for socio-economic information.

Collection of Fecal and Urine Samples:The samples col-
lected from schools, khalwas, homes, hawashas and clubs. Each
participant was given two labeled containers , one for urine sam-
ple and the other for stool sample, each participant was given the
two container labeled with the same serial number and the name
of the participants. In some cases the containers distributed in one
day and collected on the next day morning while in some other
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cases collected on the same day after half or one hour like school
children and in clubs. Then the collected samples transported to
the laboratory for microscopic examination.

Fecal Microscopic Examination:

The collected samples of stools were tested using the modi-
fied Kato technique (Teesdale and Amin, 1976), where a gram of
stools placed on paper piece then pressed through a sieve with tiny
meshes. After that the sieved sample calibrated using disposal sy-
ringe that is capable to hold only 25 mg of the sieved stool. Then
the sample pressed out on a glass slide, this step was done three
times for preparing three slides which then covered with slide cov-
er and pressed gently with thumb for spreading the fecal sample
covering a diameter of 20-25 millimeter. The three slides prepared
for each participant microscopically examined. In the eggs on each
slide was counted and then an average of the egg counts for the
three slide was taken and multiplied by 40 and the results were
considered as the eggs count per gram of stool (EPG) for every
participant Under a medical supervision the infected individuals
were treated with Praziquantel single dosage of 40 mg/Kg of body
weight and healthy educated and advised.

Urine Microscopic Examination:

The method of simple of centrifugation/sedimentation was
used, where three centrifuge tubes each of them containing 10 mil-
liliter of urine were placed in the centrifuge and centrifuged for
three minutes. After finishing the centrifugation of three minutes
the supernatant was discarded and the sediment was put on to glass
slide and covered with slide cover and microscopically examined
for presence of Schistosomahaematobiumeggs.

Handling and Statistical Analysis of Data:

The collected data from this study were entered into Statisti-
cal Package for Social Sciences (SPSS) under windows version
16.0.Then the statistical analysis Chi square test was used and p

values less than 0.05 were considered statistically significant.
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Results:

Examination for feces and urine carried out for 748 individ-
uals (434 males, 314 females). No positive tests were found for S.
haematobium, while total of 137 participants were found to be pos-
itive of S. mansoni (90 males, 47 females).The prevalence rate was
20.7% among males and 15.0% among females while the worm
burden was 108.8 epg and 69.5 epg among males and females re-
spectively. The overall prevalence and intensity were 18.3% and
95.3 epgrespectively. Both infection parameters (prevalence and
intensity) were higher among males, as presented in table (1).
Age groups:

Regarding to the age of participants, the participants were of
all different age groups 5-69 years old, with the mean age of 28.6
years. The prevalence of infection peaked at the age groups (15-19)
and (35-39) years as 29.2% and 26.1 % respectively and then de-
creased among elder age groups, and no positive cases among the
age groups (60-64) and 65-69, as shown in table (2).

Educational level: As illustrated in table (3) below, the high-
est prevalence rate of S. mansoniwas 23.0% which was among the
lowest educational level individuals (Illiterates). As the education-
al level increases the rate of prevalence decreases, so the lowest
prevalence rate was 4.0% among the individuals with educational
level (University), while no infections found among individuals
who are highly educated (Post graduates), (P < 0.05).The intensity
of infection showed statistical variation because of the high rate
among individuals with low educational levels, the illiterates and
primary educated individuals.

Type of occupation:

Farmer had shown the highest prevalence rate 23.2% fol-
lowed by a rate of 21.4% among the shepherds, then 18.8% among
students, then among merchants 15.2%, among housewives 14.7
% and amonglaborer 14.5%. Jobless individuals and government
employees showed less prevalence rate 6.3% and 5.7 % respec-
tively. The variations in the prevalence rates were of statistical
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significance (P < 0.05).Regarding to the intensity , the highest
rates were shown by laborer, shepherds and farmers as 122.2 epg,
105.1epg and 102.6 epg respectively, while less intensities 88.4
epg, 72.0 epg, 69.7 epg,67.4epg,and 57.0 epg were found among
students, jobless, housewives, merchants and government employ-
ees respectively. The variations in intensity were of statistical sig-
nificance (P < 0.05). This variations because of depending of some
occupational categories on water contact like farmers, and shep-
herds and laborers unlike government employee, merchants, and
housewives, table (4).

House building quality:

The result shows that the rates of infection are impacted by
the quality of building, the prevalence rate was the higher among
the participants with the low quality of building for their houses
(grass thatched and mud prick) as 18.9% and 19.8% respective-
ly, while the prevalence rate was low among participants whose
houses are made of red prick and cement as 12.5%,(P < 0.05). For
the infection intensity, the lowest quality of building showed the
highest intensity level, and the highest building quality showed the
lowest intensity of infection as illustrated in table (5) below.
Water supply accessibility:

The finding of the infection parameters among the partici-
pants by accessibility to water supplies showed that about (82.6%)
of the participants with no potable water supplies, so they have
showed higher rate of prevalence and GMEC 21.3% and 95.7
epg, while the rest (17.4%) of the participants with water supplies
showed less rate of prevalence and GMEC, 4.7% and 85.8.3epg (P
< 0.05), as presented in table (6) below.

Latrines accessibility:

The findings of this study showed that more the half (65.6) of
the participants with no access to latrines, so showed high rate of
prevalence 22.6 % , and intensity of 95.3epg, while only 253(34.4)
access to water supplies with less prevalence rate 10.3%, as shown
in table (7) below.
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Discussion:This study conducted in residential sites around the
New Halfa Agricultural Scheme where intestinal schistosomiasis
is endemic.Prior to conducting the study we have collected infor-
mation from the Reference Laboratory for Schistosomiasis and
Intestinal Worms Control in New Halfa (RLSIWC). The (RLSI-
WC) reported that no urinary schistosomiasis was found in New
Halfa, and this report supported the findings of Afifi et al. 2016.
According to the findings of our study, the prevalence of intestinal
schistosomiasis among the surveyed individuals was 18.3%. The
findings show that the prevalence rate of intestinal schistosomia-
sis 1s affected by the mostsocio-economic factors of the surveyed
groups.The prevalence rate of infection was higher among males
than the females. These resultsare in accordance with the results
obtained by Jordan 1972, and Afifi 2015.Male’s water-contact is
more frequent than the females, due to their occupations like farm-
ing, fishing, and herding, so males are more susceptible to schisto-
somiasis infection than females. The findings of this study show
that the prevalence of schistosomiasis varies among age groups
of the surveyed individuals, where the highest prevalence was
among the age group of (15-19 years old), and the prevalence was
low among the elder age groups, while no infections were found
among the eldest age groups (60-64 years) and (65-69 years).A
notable prevalence rate also was found among the age group (35-
39 years) The results regarding the age groups corroborates the
resultsthat obtained bySuntaravitun et al 2018 and Modathir et al.
2010.Young ages, particularly school children frequently engage
in creational water contact, while the middle ages of adults also
frequently engage in occupational water contact, so prevalence
peaked at these ages. Education is the main factor for rising peo-
ple’s awareness and improving their behaviors toward their sur-
rounding environment. Education provides the communities by
knowledge ofschistosomiasis transmission, prevention, and con-
trol. The prevalence rate of infection is strongly affectedby educa-
tional level (Gazzinelli 2006, Kloos et al. 2008, Houweling 2016).
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We have found that the prevalence rate of schistosomiasis is in-
versely proportional to the level of education for the participants.
The highest prevalence was found among Illiterates as the lowest
educational level and the lowest prevalence was among those with
university level of education.

The prevalence rate was found influenced by the participant’s
occupation.Farmer had shown the highest prevalence rate 23.2%,
due to their direct and unsafe occupational water contact. Another
peak of prevalence was found is 21.4% among shepherds, who
also contact with water when watering their herds. The lowest
prevalence rate was 5.7 % found among government employees.
The variations in the prevalence rates were of statistical signifi-
cance (P < 0.05). Our finings agreed with the findings of Gazzi-
nelli et al. 2006, Muhumuzaet al. 2009.House building quality and
number of rooms in the house are indicators of the family income
which is an important factor affecting schistosomiasis infection
and intensity rates. Among the surveyed community, those who
live in houses made of mud had the highest rate of infection preva-
lence 19.8%, followed by those who live in grass thatched houses
18.9%, while the lowest prevalence rate was among those who live
in houses made of red prick 12.5%. These inhabitants were not
able to afford the costs of building better housing and facilities due
to their poverty and limited income. Most of them men and wom-
en work as laborer in the scheme suffering from ignorance know
very little about schistosomiasis and its transmission, prevention,
and control. Most of the children don’t go to school spend most of
their time swimming, playing and wadding in canals. Poverty is
what forces poor communities to contact with contaminated water
of canal either for occupation, or domestic uses, or for creation.

Accessibility to potable water and adequate sanitation is the
key factor in prevention and controlling schistosomiais. The rate
of prevalence is always higher among the communities that are un-
able to access to safe potable water and improved latrines (Grimes
2014, Esrey et al. 1991).
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According to the findings of this study, (82.6%) of the partic-
ipants with no potable water supplies, so they have showed higher
rate of prevalence 21.3%, while the rest (17.4%) of the partici-
pants with water supplies showed less rate of prevalence 4.7%.
More the half (65.6) of the surveyed individuals in this study with
no access to latrines, so showed high rate of prevalence 22.6 %,
while only 253(34.4) access to water supplies with less prevalence
rate 10.3%. Due to the inaccessibility to safe water supplies and
improved sanitations, contacting snail infested and cercarial con-
taminated water is unavoidable for the villagers.

Conclusions and Recommendations:-

The residents of New Halfa were found to be suffering from
intestinal schistosomiasis, and who are not infected currently are
at risk of infection due to their Knowledge, attitudes and practic-
es and their weak socioeconomic characters. The study revealed
that the prevalence of the intestinal schistosomiasis in New Halfa
1s associated by the resident’s age, gender, occupation, education,
type of house, access to potable water and improved latrines. Most
of the residents work in farming, so water contact is inevitable
for them, and all farming process are done manually. Most of the
people there have a very weak awareness and knowledge about the
disease, its transmission, intermediate host, prevention and con-
trol. All socio-economic factors of the residents are affected by
their very low income and resources.

Therefore praziquantel mass treatment campaign is required
periodically by the authorities, i1s recommended to control trans-
mission of intestinal schistosomiasis, as well as providing potable
water supplies latrines. Also the authorities must raise the aware-
ness residents about schistosomiasis transmission, prevention and
control and its intermediate host snails through intensive health
education. We also recommend the introduction of agricultural
machinery by the New Halfa Agricultural Production Corporation
which led the scheme especially for irrigation, to decrease farmers
direct water contact which is the risk factor of infection.
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Table (1): Overall Prevalence and intensity of S. mansoniin-
fection among the participants in New Half Scheme, by Gender.

Number examined Intensi-
t
Gender Prezf(%gnce y (epg)
Frequency (%)
Female |314 (42.0) 15.0 69.5
Male |434 (58.0) 20.7 1088
Total | 748(100.0) 183 953

Table (2): Overall infection parameters of intestinal schistosomia-
sis among the participants in the selected sitesNew Halfa by age groups.

Number exam- .
Age Group | ined 12% uency Prez&lsnce Ill(tgl;lgS;tY
05-09 36 (4.9) 5.6 73.0
10-14 98 (13.3) 20.4 73.5
15-19 130 (17.7 ) 29.2 130.8
20-24 90 (122 ) |244 85.3
25-29 69 (94 ) 10.1 84.3
30-34 65 ( 88 ) 13.8 76.1
35-39 46 ( 6.3 ) [26.1 78.6
40-44 63 ( 8.6) 19.0 67.0
45-49 59 ( 8.0 ) 11.9 64.4
50-54 52 (7.1 ) 11.5 71.3
55-59 15 (20 ) 13.3 74.5
60-64 11 (1.5 ) (0.0 0.0
65-69 1 ( 01 ) 0.0 0.0
Total 735 100.0 | 15.9 91.3
Statistical P <0.05 P <0.05
significance
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Table (3): The overall prevalence and intensity of intestinal
schistosmiasis by educational level.

Number exam-
Education- ined Preva- | Intensity
al level lence (%) (epg)
Frequency (% )

Illiterates 161 (22.2) 23.0 111.5
Khalwa 89 (12.3) 15.7 91.9
Primary 312 (43.0) 18.9 51.7

Secondary 135 (18.6) 16.3 93.9

University 25  (3.2) 4.0 96.0

Postgradu-| ¢ 0.0 0.0
ates
Total 726 (100.0) 18.3 96.3

Statistical P<0.05 | P<0.05

significance

Table (4): The overall prevalence and intensity of intestinal
schistosmiasis by type of occupation.

Number

examined .
Type of Occu- Preva- Intensity

3 (1]
pation Frequency lence (%) (epg)
(%)

Farmer 164(25.0) |23.2 102.6
Merchant 46(7.0) 15.2 67.4
Laborer 69(10.5) 14.5 122.2
Government|35(5.3) 5.7 57.0
employee
Jobless 32(4.9) 6.3 72.0
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Number

examined )
Type of Occu- Preva- Intensity

3 (1]
pation Frequency lence (%) (epg)
(%)

Housewife 75(11.4) 14.7 69.7
Student 165(25.2) |18.8 88.4
Shepherd 21.4 105.1
70(10.7)
Total 656(100) |[17.7 94.3
Statistical sig- P<0.05 |P<0.05
nificance

Table (5): The overall prevalence and intensity of intestinal

schistosmiasis by house building quality

Number :
) Intensity
examined
o : Prevalence | (epg)
Building quality (%)
Frequency
(%)
Grass thatched | g4} gy 18.9 95.5
houses
Red prick houses | 144(19.3) 12.5 72.3
Mud houses 514(68.7) 19.8 90.0
Total 748(100.0) 18.3 95.3
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Table (6): The overall prevalence and intensity of intestinal
schistosmiasis by accessibility to water supply

Accessibil- Number
ity to Wa- examined .
ter-supply Prevalence | Intensity
%
Frequency (%) (epg)
(%)
Not accessi-
ble 614 (82.6) 21.3 95.7
Accessible | 129(17.4) 4.7 85.8
Total 743 (100.0) 18.4 95.3
SEfiG P<0.05 | P<0.05
significance

Table (7): The overall prevalence and intensity of intestinal
schistosmiasis by accessibility to latrines

Accessibility Num.b er

. examined .

to Latrine Preva- Intensity
0
Frequency lence (%) (epg)
(%)

Yes 253(34.4) 10.3 95.3

No 482(65.6) 22.6 95.3

Total 735(100.0) 18.4 95.3
Statistical significance P <0.05 P <0.05
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Abstract:

In Sudan the cement industry is mainly occurred in River
Nile state. From human health and local community safety sight of
view, seasonal scientific research and serious environmental man-
agement may be important. The aim of this study was to assess
the effects of Berber cement factory on the local environment as a
case of study. Twenty four (24) soil samples were collected from
three distances far from the factory at depths of 10 and 20cm for
each geographical direction. Control samples were obtained for
comparison. Flame photometry and atomic absorption spectrosco-
py techniques were used for analysis. The measured minerals were
Na, K, Ni, Cd and Pb. Statistical analysis was carried for the ob-
tained results using (SPSS) program. The mean concentrations of
minerals around the factory were found to be, Na (10.7123ppm), K
(11.0784ppm), Ni (0.1896ppm), Cd (0.0232ppm) and Pb (0.1191
ppm). The obtained results were all within the permissible accept-
ed values. The concentrations of Na, K and Ni were higher than
the control samples, whereas Pb and Cd concentrations were lower
in the samples than the control.

Key words: Environment, Pollution, Cement, Heavy metals.
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Introduction:

Worldwide there are many kinds of cements and concretes
manufacturing. The main producer during the years 2004-2007
were China, India, USA, Japan, Russia, Korea, Spain, Turkey, It-
aly and Brazil, where of China produced about 50% of the to-
tal (Srivastava, 2012). Atbara cement factory was built in 1918
as a beginning of a modern industrial sector in Sudan. In the
mid-2000s, cement imports were about 80 percent of total sup-
ply, but since (2010) Sudan eliminated imports of cement. Now
Sudan produces cement from seven plants with a total capacity
of seven million tons, five of those plants started their produc-
tion in 2009/2010, most of them are owned by private investors to
meet the demand in Sudan and markets of neighboring countries.
In 2014, for the first time, Sudan exported 125 thousand tons of
cement to get US$12 million (African Development Bank Group,
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2016). Environmental pollution is the emission of chemical waste
that leads to deleterious effects on the environment and contains
the atmosphere and the soil (Lagowski, 2004). Many pollutants
Cement dust, toxic chemicals, heavy metals, and factories smoke
all can deposit on soil (Jain and Jain 2006). During various pro-
cesses in cement manufacture the dust produce from the raw mill
exhaust, the cooler exhaust, and the cement mill exhaust, in addi-
tion to other emissions including nitrogen oxides, sulfur oxides,
carbon oxides, total hydrocarbons, dioxins, furans, heavy metals
like mercury, lead, zinc and water suspended solids may be gen-
erated from cement production (Charles and Bauka, 2004). Any
Cement factory may generate 0.07 kg of dust in the atmosphere
for each kg of cement (Addo et al., 2013). High concentrations
of many minerals in cement dust lead to toxic effects on animals
(Kesarwani and James 2017). Cement dust has health impacts on
animals especially when exposed to the highly irritating SO,gas
(Attri and Kalia, 2017). In addition to the decrease of production
and quality of crops, heavy metals were also reported to support
tumor and mutations to a large extent in animals through their ef-
fects on the quality of the atmosphere and water bodies which may
get minerals from contaminated soils (Sardar et al,. 2013). Clinker
cooler, crushers, grinders, and materials-handling equipment are
processes in cement production represent sources of air pollutants
including nitrogen oxides, carbon dioxide, water, oxygen , dust,
chlorides, fluorides, sulfur dioxide, carbon monoxide , hydrogen
sulfide, dioxins, furans and heavy metals. Sulfur dioxides existing
in cement raw materials and in the fuel, but emissions released
from sulfur in the raw materials are lesser than that released from
sulfur in the fuel Mishra and Siddiqui (2014).

The study area:

The study area around Berber cement factory which is locat-
ed between latitude 17° 57' 3.29" to 17° 55' 26.08" N and longi-
tude 34° 3' 35.67" to 34° 1' 53.46" E in the south eastern of Berber
which 1s located in River Nile state, about 5300 m from the main
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road. Temperature in the study area during the collection of sam-
ples were between 29°C and 31°C. (Figure 1) described the study
area and sampling.

2nNHEacton

Fig: 1 The study and sampling area (Asmaa Elrasheed 2022 )
Methodology

Twenty four (24) soil samples were obtained from different
distances around the factory as 500, 1000 and 1500m from north,
south, east and west direction at depths of 10 and 20cm for each
site. Two samples were collected from a site located very far from
the factory to serve as a control. Prior to laboratory analyses, sam-
ples were homogenized, pulverized, air dried and sieved through
a 100-200um stainless steel mesh. Samples were digested using a
mixture of concentrated acids; the obtained solutions were filtered
and diluted. Flame photometer and atomic absorption analysis used
to measure soil minerals. All chemicals were of analytical grade.

7>
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Statistics

The elemental concentrations of samples were treated by statisti-
cal analysis to include descriptive statistic analysis, Pearson correlation
matrix of the elements and MANOVA analysis. This was calculated
using Statistical Package for Social Scientist (IBM SPSS statistic 20).
Results and discussion

Measured concentration of minerals in soil around factory
and for control were listed in (Table 1). Whereas mean concentra-
tions were listed in (Table 2) and graphed in (Figure 2).

Table 1 Minerals concentration around the factory and for control

Sample
Element Na K Ni Cd Pb
Sample
1 3.699 3.588 0.099 0.018 0.226
2 3.497 1.947 0.084 0.016 0.138
3 2.391 26.860 0.250 0.007 0.073
4 1.879 3.041 0.676 0.006 0.083
5 5.315 33.380 0.444 0.018 0.108
6 5.519 3.041 0.153 0.007 0.144
7 3.497 2.858 0.519 0.014 0.294
8 9.271 16.620 0.294 0.012 0.198
9 3.939 23.140 0.306 0.028 0.035
10 3.079 23.140 0.180 0.033 0.033
11 2.391 4.813 0.274 0.029 0.145
12 2.563 5.186 0.149 0.033 0.189
13 7.895 7.420 0.143 0.008 0.094
14 9.099 6.676 0.204 0.046 0.114
15 6.519 18.485 0.010 0.015 0.072
16 6.519 7.048 0.041 0.006 0.095
17 41.110 | 24.065 0.036 0.008 0.115
18 46.270 12.552 0.060 0.011 0.072
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Sample
Element Na K Ni Cd Pb
Sample

19 27.350 12.552 0.075 0.011 0.161
20 54.870 3.697 0.201 0.183 0.050

21 2.563 9.096 0.010 0.016 0.035
22 2.219 5.931 0.096 0.012 0.108
23 2.563 6.862 0.203 0.015 0.036
24 3.079 3.883 0.043 0.006 0.241
Cl 3.595 5.000 0.089 0.020 0.076
C2 4.627 3.697 0.148 0.031 0.167

Source: Asmaa Elrasheed (2022)
Table 2 Mean concentration of minerals around factory and for
control (in ppm)

Metal Na K Ni Cd Pb
Factory | 10.7123 | 11.0784 | 0.1896 | 0.0232 | 0.1191

Control | 4.1110 | 4.3485 | 0.1185 | 0.0255 | 0.1215

Source: Asmaa Elrasheed (2022)

In some samples relatively high concentrations were measured
for some minerals, like sodium in samples17, 18, 19 and 20, potassi-
um in samples 3, 8, 9, 10, 15 and 17, nickel in samples 4, 5, 7 and 9,
lead in samples 1,7 and 24. Generally for samples all minerals con-
centrations were found below the 1996 WHO recommended limits
of 100ppm for Pb, 3ppm for Cd and 80 ppm for Ni (Bello, 2016).
Many studies reported that high concentrations of minerals are relat-
ed to closeness of site to cement factory (Ogedengbe and Oke, 2011;
Solgi, 2015). However the levels of mineral distributions depend on
distances and directions from the cement facility and are a complex
in pattern and many other factors, such as atmospheric transports
and local meteorology, might also be effective (Onwudiegwu, Ezeh
and Obioh, 2016). The dust escaping from cement industries is often
transported by wind and deposited in areas closed and far away from
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the factory (Chaurasia, Karwariya and Gupta, 2013). According to
Olowoyo, Mugivhisa and Busa (2015) effects and concentrations
of the dust containing trace metals as pollutants vary and depend
largely on technology employed from the cement industries to ame-
liorate environmental degradation. These metals originating from
industrial activity are getting accumulated in upper layer depending
on size and distance from origin (Zehra, et al., 2017). Soils contain-
ing large amount of colloidal organic and mineral material, can sorb
and immobilize these metals to a greater extent than what soils with
a low content of these reactive materials can retain (Shivakumar and
Srikantaswamy 2012). Minerals concentration in soil can be due to
the strength and direction of wind, cation exchange capacity, type
of soil in which heavy metals adsorbed by initial fast reactions in
minutes to hours then by slow adsorption reactions in days to years,
so minerals can be redistributed into different chemical forms with
different bioavailability, mobility, and toxicity (Michael et al, 2015),
also gravity can contribute to differential deposition rate of metals
on soil (Ogedengbe and Oke 2011). The distribution of minerals in
the soil samples around the factory followed in decreasing order of
K > Na > Ni > Pb > Cd, these results agree with those of Addo et
al. (2013) who found that the concentration of Ni is greater than Pb.

r ™
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Pb cd
Ni

Fig: 2 Mean concentrations of minerals around the factory and
for control
(Asmaa Elrasheed (2022)
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Pollution evaluation
Evaluation of soil pollution was calculated using pollution index
formula:

Pi=Ci/ Si
Where Ci represents the concentration of heavy metal (i) in
soil, while Si indicates the relevant standard value for this metal
(WHO1996).
Soil contamination level, using this index Pi, was classified into
four grades: Pi < 1 unpolluted, 1 < Pi <2 is considered as slight-
ly polluted, 2 < Pi < 3 considered as medium polluted, and Pi >
3 considered as heavy polluted (Olowoyo, Mugivhisa and Busa,
2015). Measured pollution index for soil heavy metals around the
factory were recorded in (Table 3).

Table 3 Pollution index for soil heavy metals

Sample No Pb Cd Ni
1 0.0023 0.0060 0.0012
2 0.0014 0.0050 0.0011
3 0.0007 0.0023 0.0031
4 0.0008 0.0020 0.0085
5 0.0011 0.0060 0.0056
6 0.0014 0.0023 0.0019
7 0.0029 0.0047 0.0065
8 0.0020 0.0040 0.0037
9 0.0004 0.0093 0.0038
10 0.0003 0.0110 0.0023
11 0.0015 0.0097 0.0034
12 0.0019 0.0110 0.0019
13 0.0009 0.0027 0.0018
14 0.0011 0.0153 0.0026
15 0.0007 0.0050 0.0001
16 0.0009 0.0020 0.0005
17 0.0012 0.0027 0.0005
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Sample No Pb Cd Ni
18 0.0007 0.0037 0.0008
19 0.0016 0.0037 0.0009
20 0.0010 0.0610 0.0025
21 0.0004 0.0053 0.0001
22 0.0011 0.0040 0.0012
23 0.0004 0.0050 0.0025
24 0.0024 0.0020 0.0005

Source: Asmaa Elrasheed (2022)
Descriptive statistical results for minerals concentration in soil
samples around factory are summarized in (Table 4) and correla-
tion coefficients between elements were tabulated in (Table 5).
Table 4 Descriptive statistical results for mineral concentrations
around factory

Na K N1 Cd Pb

MIN 1.8790 1.9470 10.0100 ]0.0060 ]0.0330
MAX 54.8700 ]33.3800 |0.6760 [0.1830 ]0.2940
AVE 10.7123 ]11.0784 ]0.18958 10.02325 |0.1191
ST 15.2124 ]9.1120 0.1669 10.0356 ]0.0704

Source: Asmaa Elrasheed (2022)
Table 5 Correlation coefficients between elements in soil around

factory
Na K Ni Cd Pb
Na 1
K 0.0801 1
Ni -0.2419 | 0.0657 1
Cd 0.5429 | -0.1505 | 0.0327 1
Pb -0.1801 | -0.3712 | 0.1181 | -0.2276 1

Source: Asmaa Elrasheed (2022)
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The positive correlations found between metals could indicate a
common source or chemical similarities, whilst the negative cor-
relation could indicate that the metals originated from different
sources or different chemical properties as reported by Onwudieg-
wu, Ezeh and Obioh (2016). A weak positive correlation between
Na and K was observed in all results. In general concentrations of
heavy metals in the soil around Berber cement factory were found
to be rather low. This might be due to the length of operation time
of the relatively established factory. This explanation agree with
that stated by Olowoyo, Mugivhisa and Busa (2015) and also by
Wufem (2014) who postulated that the change of both magnitude
of trace metals in soil and of its pH depend on the length of period
of deposition of cement dust on it. A multivariate statistical anal-
ysis (MANOVA) is applied to examine effect of factors on metal
concentrations. The hypothesis testing in analysis is based on a
0.05 significance level. The results of (MANOVA) is tabulated in
(Table 6).

Table 6 MANOVA of metal concentrations around factory
Sodium Potassium Lead Cadmium Nickel
F |sig| F | sig| F|sig|] F [sig] F | sig
Distance 2 3.014 0.076 0.093 0.911 0.386 | 0.685 | 0.161 | 0.852 | 3.688 | 0.047
Direction | 3 11.129 0.000 1.948 0.160 | 1.475 | 0.257 | 3.282 | 0.046 | 0.720 | 0.554
Depth 1 0.667 0.425 | 3.846 | 0.066 | 0.164 | 0.690 | 0.101 | 0.755 ] 0.140 | 0.713

Source: Asmaa Elrasheed (2022)
According to analysis almost no factor of distance, direction and
depth affect metal concentrations significantly, but there are few
exceptions have significant effect to some extent.
Conclusion
- Relatively high mean concentrations were shown by Na, K, Ni
and Pb in some samples.
- No clear differences were shown by distance, direction and/or
depth for minerals distribution or concentrations.
- All minerals availability in soil samples were within the per-
missible guideline values.
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- The mean concentrations of Na, K and Ni were higher than that
of control samples.

- The availability means of the hazardous minerals, Pb and Cd
were lower than that shown by the control samples.

Recommendations

- Further studies may be needed throughout the River Nile state
and specifically the cement production areas including the ore
crushing sites.

- Wide range of sampling and different analytical techniques may
be required to confirm the best environmental management and
safety precautions.

- Periodic scientific assessment should be carried for the differ-
ent cement factories throughout the country.
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Evaluation the Behavior of workers inworkshops and Fac-
tories toward safety and their impacts in environment

Mustafa Eldoma Hassan Eldoma

Pr. Mohamed Ibrahim Shukri Department of Engineering - University
of Nile Valley
Abstract:

The study was conducted among workers in workshops and
factories in Omdurman industrial area to identify and highlight the
behaviors of workers toward occupational health and safety and
their impacts in environment. Data were collected through ques-
tionnaire given to 58 workers, forming all the study population
were questioned. Attitude and practice of workers and tanker driv-
ers were observed .Interviews were conducted with numbers of
decision makers in several departments concerned with environ-
mental impacts of industry. The workshops studied included weld-
ing, carpentry, car repairing, disposal and repairing batteries relat-
ed hazards were identified and classified. Results showed there no
system for safety and health management in Omdurman locality.
There are no control or safety measures. There are some gaps in
knowledge of workers in safety and health. However there is gen-
erally positive attitude to improving industrial safety and health
among those surveyed and interviews. National program for indus-
trial safety management is essential in Sudan.

Key Ward: Attitude, Hazard, Management.
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Introduction:

Sudan has witnessed industrialization since the midfifties
such as Soup and Oil, Printing, Soft Drink and sweet industries
and some utilities as Railway, Water and Electricity etc. Spread in
several geographical areas. Workers enrolled at that time were in
the order of few thousands. Legislation concerning workers safe-
ty was first passed as envisaged in the workshops and factories
ordinance 1949 .Although occupational health (OCH) has been
practiced sincel967, its functions were only stipulated after the
Public Health Act passed in 1975.This stated the establishment of
section of OCH to be managed by physician specialized in OCH
and medicine. Have during the seventies and thereafter, Sudan had
witnessed various plans for development an era where plants were
established. The period was also characterized by exploration and
exploitation of minerals and petroleum which imply stringent pre-
cautionary measures fortunately, ! Occupational health and safe-
ty OHS research has received significant attention over the years
due to the increasing rate of accidents or work related illnesses or
diseases reported in workplaces around the globe. !

According to international labor organization (ILO), over

02023 Jujlo - 1444 Gl - Sl aaell - asdabill cabwlall -0kl alao m




Mustafa Eldoma Hassan Eldoma - Pr. Mohamed Ibrahim Shukri

2.75 million people around the globe die due to accidents or dis-
ease, whereas over 37 million are affected by non-fatal work-
place related injuries every year.’! According to the reports of
valid international organizations, such as the ILO, WHO, occu-
pational safety and health Administration (OSHA), and Nation-
al Institute for Organization Safety and Health (NIOSH), with
These problems include long works hours, lack of establishment
of facilities ,if any, are no longer in use and the machineries are
out —date or improperly Installed, unguarded and producing high
noise levels.!!

Unfortunately, technology was transferred from industrial-
ized countries to developing ones without any consideration for
occupational safety, health and working conditions. Investors
brought technology based on economic or technical criteria only
.Sudan is not insolation from what happens in Africa. The impor-
tance of occupational safety and hygiene staff, lack of health and
health facilities, lack of a comprehensive plan for controlling det-
rimental occupational factors of the workplace. The level has not
been clearly enough demonstrated to make it structural discipline.
I occupational safety and health committees, lack of insurance
coverage for of occupational safety and hygiene in Africa is low
compared with rest of the world,(for example the building are
very old and do not fulfill acceptable safety standards ) .These
building have poor lighting and ventilation ,there are no emergen-
cy exit doors, the welfare and sanitary

The wrong behaviors noticed in this small workplace were
not documented, need to be analyzed and categorized in order
to set principles and guideline to minimize these accidents. The
chemical, physical, biological agent and adverse ergonomics situ-
ation post of health. Sizes of enterprise generally, small workplac-
es have a worse safety record. Than large ones. It seems that the
rate of fatal and serious injuries in small workplaces (defined as

n 02023 yujlo - 1444 Hlieds - Sl asell - axdpdaill lwlyall 4ojlél dlao




Evaluation the Behavior of workers in workshops and Factories toward safety and their impacts in environment

those with fewer than 50 employees) is twice than in large work-
place (defined as those with more than 200 employees). (¢!

Workers in the informal economy are much more likely than
formal workers to be exposed to poor working environments, low
safety and health standards, and environmental hazards, and to suf-
fer poor health or injury as the result .Most informal workers have
little or no knowledge of the risk they face and how to avoid them.
The nature of the informal economy makes it almost impossible
for governments to collect the vital statistics needed to take ap-
propriate premedical action and, since much informal work takes
place in homes, inspectorate cannot investigate working condi-
tions or get information and advice to the people who need it.The
extension of fundamental rights and social protection to workers
in the informal economy has been a major concern for the ILO
in the recent years. The ILO has already started to develop tools
and methodology to begin the process of improving the working
condition and environment of informal workers through training,
raising awareness and other means. ©

Hazardous substances include paint, solvent ,lead ,powders
,paint remover, resins ,batteries, acid ,used oil ,adhesives degreas-
ers, surface ,preparation ,products ,rust converters and removers
and dust. Hazardous chemicals are substance and mixtures that
can be a health hazard if not handled or stored correctly. Dust pri-
marily arise from cutting, grinning and sanding, they have a direct
route of exposure to lung and intestinal tract, and can be an irritant
to eye and skin. Asbestos dust may also vehicle emissions, partic-
ularly Diels, are serious problem in automotive workshops, as are
welding and paint fume.!”!
Literature review

Available literature covers the following topics: Physical
hazards, chemical hazards, ergonomics hazards, psychosocial haz-
ards.
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Physical Hazards
Extremes of temperature

Heat stress Heat stress is a common problem because people
in general function only in a very narrow temperature range as
seen from core temperature measured deep inside the body fluc-
tuation in core temperature about 2 degree Celsius below or 3de-
gree Celsius above the normal core temperature of 37.6 degree
Celsius impairs performance markedly and a health hazard exists.
Heat stroke 1s caused when the body temperature rises rapidly in a
worker who is exposed to a work environment in which the body
is unable to cool itself sufficiently predisposing factors for heat
stroke is excessive physical exertion in extreme heat condition
Heat cramp may result from exposure to high temperature for rel-
atively long time particularly if accompanied by heavy exertion or
sweating with excessive loss of salt and moisture form the body.
[MHeat exhaustion this also results from physical exertion in hot
environment signs of the problem include
-Mildly elevated temperature.
-Weak pulse.
-Dizziness
-profuse sweating [*!
Ionizing radiation is a form of energy any electromagnetic or par-
ticulate radiation capable of producing ions is referred to an ioniz-
ing radiation.”
Noise is commonly defined as unwanted sound. The definition is
dependent on individual interpretation and may or may not include
the recognition that some sounds produce harmful effects. Some
sounds cause annoyance, fright, or stress; others may interfere with
communication. Loud sounds can cause deafness. Noise- induced
deafness is of two kinds: temporary and permanent [10]
Vibration Hand-arm vibration syndrome follows from exposure to
vibrations in the range 2—1500Hz which causes narrowing in the
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blood vessels of the hand damage to the nerves and muscle fibers
and to bones and joint evidenced by pain and stiffness in the joints
of the upper arm. The joint impaired circulation of blood to the
fingers lead to a condition known as vibration white finger, other
symptoms of numbness and tingling which variably affect the fin-
gers extending from the tip. Coldness, pain and loss of sensation
may follow later there may be loss of finger dexterity (e.g. picking
up objects and fastening buttons) and impairment of grip. !
Chemical Hazard

There is hardly any industry, which does not use of chemicals.
The chemicals hazards are on increasing with the introduction of
newer and complex chemicals. Chemical hazards form the most
important group and comprise over 12000 toxic material .Such
materials may endanger life, affect. Health adversely or cause se-
vere discomfort due to their acute effect. Moreover, they may pro-
duce long- form disease such as cancer and pneumoconiosis by
their chronic effected. ['!

Materials such as lead and mercury have been recognized as
source of occupational disease for hundreds of years. With rapid
industrial development other minerals like asbestos, radioactive
ores, and oil, which are also sources of occupational disease, have
been taken from the earth. Growing range of man-made materials
such as plastics, synthetic fibers, solvents, fertilizers, and phar-
maceutical products all of which may be hazardous to those who
make or use them, plastics of all kinds are now widely used in
urban centers and rural communities or villages and their effects
are being felt in some areas already. The physical state of chemical
compound is important in determining its toxicity to man and the
environment.

The effects of chemical agents are as follow
1-Asphyxiation
2-Systemic intoxication
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3-Pneumoconisis
4-Carcinogens
5-Irritation 2!
Mechanical hazard

The mechanical hazards in industries are contributed from ma-
chinery, protruding and moving parts. About 10% of accidents in
industry are said to be due to mechanical causes. Examples of vi-
brating and rotating tools are those used in drilling, grinding metals.
These activities can cause vibration disorders such as “dead hand”
which is usually temporary and seldom leads to permanent dam-
age in industries repetitive movements of the hands and forearm
are common. The tendon sheaths and muscle-cutaneous junctions
become inflamed. Workers who use hand tools such as picks ,ham-
mers ,shovels, or who habitually kneel at their work may suffer from
“beat” condition of the hand ,knee or elbow , beat hand is subcuta-
neous cellulites of tissues devitalized by contestant bruising.!'*!
Ergonomic hazards

The term ergonomics to be used by a group of physical, bio-
logical, and psychological scientists and engineers to describe in-
terdisciplinary activities that were designed to solve problems cre-
ated by wartime technology. The term is derived from the Greek
roots ERGON, which is related to work and strength, the NOMOS,
indicating low or rule. It also means human engineering or “Fitting
the job to the worker. ¥

seeks relevant in The study of human characteristics for
the appropriate design of scientific principles, method and data
drawn from a variety of disciplines to the development of en-
gineering systems in which people play a significant role are;

A-Human capabilities

B-Human limitations
C-Human motivation
D-Human desires. !4
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Ergonomics is the application of human biological science in con-
junction with engineering science in order to achieve optimum
mutual adjustment of man and his work .It includes considerations
of the total physiological demands of the job upon the worker even
beyond productivity ,health and safety .In general ergonomic deals
with the interaction between human and such additional environ-
mental elements such as heat ,light ,sound ,atmospheric contami-
nants and all tools and equipment pertaining to the workplace . !
Ergonomics or the proper designing of work systems based on

man factors has the following advantages
1-There will be more efficient operation
2-There will be fewer accident
3-There will be reduced training time
4-There will be fewer cost of operation
5-There will be more effective use of workers or personnel
The goal of “Ergonomic” or human factors ranges from making
work safe to humans, and increasing human efficiency and well-
being to insure continuous high level performance work system
must be tailored to human capacities and limitations measured by
anthropometry and biomechanics. It deals with functioning of the
structural element of the body and the effect of external and inter-
nal forces on various parts of the body. Taking an example “lifting
“an object from the ground biomechanics formation. ['®
Psychosocial hazards

The term “stress” means the strain imposed on the worker by
psychosocial influences associated with urbanization and works,
which cause stress, which may affect health, wellbeing, and pro-
ductivity. Within the work environment itself emotional stress may
arise from variety of psychosocial factors, which the worker finds
unsatisfactory, frustrating, or demoralizing for example;

-A peasant who migrates from the rural areas to acuity will
face entirely different environment if he start to work industry.
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-In his rural life he used to w-ork at his own speed but in factory
he may have to work continuously at speeds imposed by the needs
of productions.

-Worker may be working in shift that will expose them to unusual
hours. They may upset their family’s life as result of their work
condition.

-Workers may be working with a person who is paid more but who
is incapable of working.

-Financial incentives are too low etc.

-Those and other stresses will have adverse psychosocial problems
on workers.

Reduction of occupational stresses depends not only on helping
individuals to cope with their problems but also on;- Improved
vocational guidance.

-Arrangement of working hours.

-Job design, and working methods.

-Good management. "

Research Methodology
Methods

Data were gathered through a questionnaire, in-depth inter-
views and observational checklist .Samples were collected ran-
domly according to sampling plan the selects repressive candi-
dates in area of study and surrounding.

Questionnaire
Questionnaire forms were submitted to 58 workers forming all
study population .The questions were range in two sets aimed at
assessing 1-Section one is included the personal information such
as scientific qualification, job type, and age, experience period 2-
Section two is included basic questionnaire information which is
related to several dimensions.
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Interviews

Interviews were conducted with number of decision makers in
several departments concerned with environmental impacts. They
asked questions about the current situation, obstacles they faced, co-
ordination between responsible authorities and their suggested solu-
tions for developing a system for the improving safety and health.
Observation

Observation reveled that tankers work in effluent collections
from factories in industrial area s daily. Each tanker was bringing
several loads of waste water (Factories, tanneries, domestic waste
etc.) and discharges them into yards or pools dug by the local.

In batteries workshops they repairs and broke the expired one
this leakage the acid and lead, workshops work in repairing brakes
and clutch disc they grinding the asbestos makes dust.

Results and Discussion
Scientific qualification
Table 1: Education level of people participated in the questionnaire

Number of partici- |Percentage % Education level
pant people
22 37.9 Illiteracy
16 27.6 Primary school
12 20.7 Secondary school
6 10.3 University
2 3.5 Postgraduate
58 100 Total

Concerning the education of the respondents, result in table 1
show that the majority of them (37.9%) were illiteracy followed
by (27.6%) who reached primary level. This indicates that low
level of education of the respondents. It can be concluded from
table (1) that all university and post graduates educated have good
knowledge about health and safety and their impact in environ-
ment. . When the knowledge of workers compared to their educa-
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tion level. Affects almost all aspects of human life as it is a key to
personal development as well as to the economic, social and cul-
tural development of societies. It is important to make the public
aware of the availability of information about the safety and health

Distribution of the respondents by job
Table 2 Classification of the targeted people according to job

Number of people Percentage% Occupation
29 50% Labor
16 27.6% Technician
2 3.4% Officers
11 19% Engineer
58 100% Total

Table 2 shows that the majority of the respondents (50%) labour
and (27.6%) were technician these group direct contacts with ma-
chine and exposed to dangerous hazards. Most of them working
informal sectors and temporary, they have no knowledge about the
hazard of work and protect themselves.

Distribution of the respondents by age

Table3 Classification of the targeted sample according to age

Number of people | Percentage Age

32.2% -20 29

40 and above

Table (3) show that most of respondents (36.2%) were in the
age group less than 20 years followed by 32.2% in the group 29-
20 years, and 27.6% in the group 0f39-30 this indicated that most
workers are in small ages have no knowledge about health and
safety, no stability in the work, this make them expose to injuries
and dangerous situations.
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Distribution of the respondents by experience
Table 4 Categorization of the sample according to year of experience

Number of people Percentage | Years of experience
17 29.3% Lessthan3Y
17 29.3% 4and less than10Y
15 25.9% 11and lessthan20 y
9 15.5% 20and above
58 100% Total

Table 4 show that 29.3% of workers they have less than 3 years’
experience, 25.9%where 25.3% have experience between 4and
10yearsand 25.9%and15.5% have 11t020 and20and above this in-
dicate most of workers have low experience this make them ex-

posed to hazard. Section
two

This section is devoted to study hypothesis and questions to be
answered

by the targeted people whoevers the question is related to their wo
rk.

Most common injuries
Table 5 shows those most common injuries

Number of people | Percentage % | Common injuries
10 17.2% Fractures
9 15.5% Amputation
1 1.7% Death
8 13.8% Poisonous
14 24.2% Wounds
4 6.9% Coma
5 8.6% Burns
7 12.1% Contusive
0 0% Others
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Table 5 shows the accidents incidence rate of the different
types of accident. The caught in or between things had highest
incidence. Table shows the distribution of accidence according to
their causes it clear from the table that machines were the major
cause of fractures ,amputation and wound (17.2%,15.5%,24.2%
respectively) . Equipment was main cause of burn and contusive
from the heat source (8.6%, 12.1% respectively) Hazardous mate-
rial were the key cause of poisonous from chemical source, coma

and death (13.8%, 6.9% respectively).

What are the causes of accidents?
The answers were very different .However the majority said lack
of knowledge of safety procedures and absence of safety tools.
Another part said it was lack of training and the alert of workers
themselves some of answers, said that carelessness i1s cause of in-
juries. Some say that workers are not qualified.

Causes of accident and injuries.
Frequent causes of accidents.
Table 6 shows the frequent causes of accident.

Number of people | % Percentage Causes of accident
28 48.3% Unsafe behavior
16 27.6% Unsafe work
14 24.1% Personal causes
58 100% Total

Table (6) show that the most frequent causes of accidents 48.3%of
workers said unsafe behavior, 27.6%said that unsafe work
and24.1% said personal causes.

This table represents the accident analysis according to the unsafe
workplace condition, unsafe acts and unsafe personal factors, re-
spectively. The unsafe workplace conditions included inadequate
guard, unguarded hazard, defective safety device, defective or lack
of tool or equipment, hazardous workstation layout unsafe venti-
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lation or lighting lack of personal protective equipment (PPE) and
unsafe clothing and lack of or insufficient training in engineering
industry.

Factors that lead to accidents.

Table7 shows the factors lead to cause of accidents

Factors lead to cause
0
Number of people | Percentage% ooidents
Not wearing protective
0
15 25.9% PPE
6 10.3% Not using protectlve
barriers
16 27 6% Not covering moving
parts

13 22.4% Lack of adequate training
8 13.8% Other
58 100% Total

Table (16Table (16) show that factors that lead to cause of ac-
cidents 25.9% of workers said that not wearing PPE ,10.3%said
not using protective barriers,27.6% said that not covering mov-
ing parts,22,4%said that lack of adequate training ,and 13.8% said
other
4-12: causes of work accidents.

4-12-1: Personal causes
Table8 Personal causes

Number of people | %Percentage | Personal causes
0 0% Deliberate causes
17 29.3% Polemical
16 27.6% Fatigue
20 30.5% Carelessness
5 8.6% Other
58 100% Total

able (8) show the personal causes of work accidents no deliberate
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causes but29.3% of personal causes was polemical, 27.6%of the causes
from fatigue, 30.5%from the carelessness and 8.6% from other causes
Technical cause

Table9 technical cause

Number of people | Percentage % Technical causes
14 24.1% Anangement of ma-
chines
15 25.9% Type of machine
13 22.4% Tools
13 22.4% Lack of maintenance
3 5.2% Other
58 100% Total
Table (9)

Table (9) show the technical causes that cause accidents 24.1%from
arrangement of machine, 25.9%from type of machines, 22.4%from
tool, 22.4% from lack of maintenance and 5.2%from other.
Medical causes

Percent Frequency Medical cause
37.9% 22 Level of light
6.9% 4 Ventilation
8.6% 5 Noise
32.8% 19 Poisonous material
13.8% 8 Others
100% 58 Total

Table (10)

Table (10) show that accidents from medical causes ,37.9%
from poor level of light.6.9%from ventilation,8.6% from noise
,32.8%formthe poisonous material and 13.8% from other material.
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Administrative causes:
Table11 Administrative causes

Number of people | Percentage % Administrative causes
15 25.9% Lack of training
20 34.5% Lack of follows
8 13.8% Lack of awareness
15.5% Lack of PPE
10.3% Others
*.- 58 100% Total

Table (11)show that accidents from the administrative causes25.9%of
accidents from lack of training, 34.5%acciednts from lack of aware-
ness but 15.5%from lack from PPE and10.3%from others.
Analysis and finding obtained from environmental survey report
Locations within the inspected factories and workshops do
not fulfill the industrial lighting requirement ,workers exposed to
high noise level above the permissible level of heat ,humidity ,air
borne contaminants ,unguarded machines, defective electric wires
and other chemical hazards such as caustic soda ,some factories
had medical or first aid facilities in their place but the workshops
no ,inspected factories have signs in workplace when do (ISO) but
most of them removed. Most factories have fire extinguishers but
not tested regularly.
Analysis and finding from interview/personal observation
Building do not fulfill acceptable safety and health standards,
poor lighting and ventilation, there were no emergence exit doors
,welfare and sanitary facilities ,Most manager and owner believe
that occupation health and safety is employees responsible, major-
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ity of them have no and experienced with tools they are using or
hazards associated with the work process permit, Cramped and
ergonomically inadequate works space and safety, workers are
employed in small industries there are often uneducated or poor
educated ,unskilled.

Discussion

As indicated by the result the majority of workers were
small age groups and have low levels of education not reached
primary school. When investigating their knowledge about haz-
ards were exposed from job, the finding revealed that their per-
ception towards such hazards was negatively associated with
the magnitude of real situation .this indicates that knowledge
about the hazards need high levels of education by which indi-
vidual can got the difference between what kinds of risky works
It was apparent that Omdurman locality recorded the accidents
caught in or between things and fall, the machine was the major
cause of accident leading to amputation, broken and crushed bone.
Caught in or between things, faulty action, and striking against
falling objects, were main type of accidents in all industries, sim-
ilar finding were stated in many researches, which indicated the
machines were the major causes of work-related accidents com-
pare to others study related. (8 1]

All of these might be due to the unsafe work condition, lack
of PPE and bad housekeeping. The exposure to the temperature
in the industrial processes in the industries may lead to increase
accident, observed slippery floors had led to fall workers

The most frequent unsafe acts by workers were using defec-
tive equipment and failure to use perfect equipment, tools, espe-
cially in oil and soap .engineering and food industries. This might
be due to the lack of regulation of occupational health and safety
in Sudan. As regards unsafe personal factors, attitude had the high-
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est percentage in all industrial this might be due to the bad psy-
chological conditions, including, poor wages, critical incident and
accidents were caused by combination of equipment and unsafe
personal factors. Most researchers believed that unsafe personal
factors were key agent for more than 70% of occupational acci-
dents. 120211
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Abstract:

This study was carried out during the period from October
2016 to May 2017.0Objective :The study aimed to determine
seroprevlance of human T-cell lymphotropic virus types 1 & 2
among blood donors in Aldamazin, Blue Nile State, Sudan.Material
and methods: All serum samples were analyzed for HTLV-I/II IgG/
IgM using enzyme-linked immune-sorbent assay (ELISA) (MP
Diagnostic GmbH, - Germany).and a positive samples confirmed
by Western Blot kit using (Fujirebio INNO-LIA - Belgium). Results
: In the present study 12 ( 6 % ) were positive of 200 blooddonor
sample using indirect ELISA test ( IgG + IgM ).Only 2 ( 1 % )
were confirmed positive when using WB test.

Key words : T-cell lymphotropic virus (HTLV) and retrovirus
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Introduction:

Human T-cell lymphotropic virus (HTLV) was the first human
retrovirus discovered. HTLV belongs to the Retroviridae family in
the genus Delta retrovirus. Retroviruses are RNA viruses that use
an enzyme called reverse transcriptase to produce DNA from RNA.
The DNA is subsequently incorporated into the host’s genome.
HTLV predominantly affects T- Lymphocyte. * Prior to 1979, the
isolation ofretroviruses was possible only in nonhuman Primates;
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in fact, it was believed that human retroviruses did not exist. In
2005 in Retro virology, Gallo reflected about earlier concepts that
supported .This belief. First, if human retroviruses did in fact exist,
then why had they not yet been discovered? Second, the virus
was easily detected in animals, and Therefore should have
also been easily detectable in humans.Third, technical difficulties
hampered efforts to grow primary human cells in the laboratory.

Finally, it was shown that the human complement lyses
animal retroviruses in vitro, suggesting erroneously that humans
were intrinsically protected from these viruses.2

The clusters predominate in a same-latitude trend. Phylogeny
and molecular epidemiology studies have been used to explain this
behaviour of the infection. In the United StatesHTLV-1 infection
is linked to immigrants, children of immigrants, sex workers, and
injection drug users. Based on transfusion data from 2000-2009
among first-time donors, the prevalence of HTLV-1 was 5.1 cases
per 100,000 population and was associated with female sex, older
age, and black and Asian race/ethnicity.2

HTLV-2 infection affects Native American Indians. Some
tribes have seroprevalence rates as high as 13 %.Intravenous drug
users, in whom the seroprevalence is estimated to be about 20
%, with a disproportionate share occurring in African American
injection drug users. *

In Africa, the seroprevalence increases from the north to
the south, varying from 0.6 % in Morocco to greater than 5 %
in several sub-Saharan African countries, for example, Benin,
Cameroon, and Guinea-Bissau. In Europe and North America,
the prevalence is low and limited to groups that emigrated from
areas of endemicity. For blood donors, very low rates were found
in France (0.0039 %) and the United States (0.025 %).>

In South America, the virus was found in all countries.
Medium prevalence was found in blood donors from Chile (0.73
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%) and Argentina (0.07 %).¢

Objective: To determine seropositive ofhuman T-cell lymphotropic
virus types 1 & 2 among blood donors in Aldamazin, Blue Nile
State, Sudan.

Materials and Methods

Study design:

This is an analytic prospective study, designed for the
seroprevalence of HTLV-1 & 2 infection among Blood Donors in
Blue Nile State, Eastern Southern Sudan.

Study Area:

The study was conducted at Aldamazin town, the capital of
the Blue Nile State which is located 525 Km south of Khartoum
the capital of Sudan. The state extends from Sennar State in the
north, bordering Ethiopia in the east and South Sudan into the west
and south. It is an agricultural and postural state. The population of
this state is 861000 persons .Most of them are farmers and animal
breeders.

Study population:

Adult blood Donors attending Central Blood Bank in

Aldamazin Teaching Hospital.

Study period:

This study was conducted during the period from October 2016 to
May 2017.

Ethical Clearance: Written informed consent was given to
participants.

Sample size:

Two hundred blood samples (n=200) were collected from blood
donor using the following equation:

N =(1.96)P(1-p) 2

d

N=population size
Z=critical value of the normal distribution at the required confidence
level
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P=sample proportion

D=margin of error

Sample processing:

Collected blood samples were tested for the presence of anti-HTLV
/Il IgM and IgG using the commercially available ELISA kits
(MP Diagnostic GmbH, - Germany). Western Blot kit (Fujirebio
INNO-LIA - Belgium).

Inclusion Criteria:

Male and female attended to the Central Blood Bank in
Aldamazin Teaching Hospital during the study period such as
blood donor.

Exclusion criteria:

Blood donors younger than 18 years old or elder than 55 years
old were excluded from this study.
Sample Collection:

Five ml of blood was collected in a plain container by
venipuncture using sterile syringe. Each sample was centrifuged
at 3000 rpm for 15 min. The serum was collected in 2 ml sterile
plain container, labelled and placed in a plastic rack. Samples were
kept frozen at-20° C until tests performed. One ml was used for
performing ELISA test, the second ml was used for Western Blot
test.

Test principle:

The wells of the polystyrene microplate strips are coated
with mixture of three different HTLV recombinant proteins, which
correspond to the highly antigenic segments of HTLV-1and HTLV-
2 viruses. The conjugate is based on a tri-fusion recombinant
protein, which is labelled with horseradish peroxidase. The tri-
fusion antigen is generated by cloning of three ¢ DNA fragments
coding for the three HTLV recombinant proteins into a single
vector. Human sera or plasma, diluted in the diluent containing the
conjugate, are incubated in these coated wells. HTLV1/2 specific

n 02023 yujlo - 1444 Hlieds - Sl asell - axdpdaill lwlyall 4ojlél dlao




Seroprevalence of human T-cell lymphotropic virus types 1 & 2 among blood donors in Aldamazin, Blue Nile State, Sudan during the period 2016 - 2017AD

antibodies (IgG and IgM) if present, will bind to both the antigens
immobilised on the solid phase and the tri-fusion antigen of the
conjugate. After incubation, the wells are thoroughly washed
to remove unbound materials. Colourless substrate solution
containing chromogen 3,3,5,5 — tetramethylhylbenzidine (TMB)
is then added to each presence of a blue colour after incubation,
which changes to sulphuric acid. The intensity of the resulting
yellow product is proportional to the amount of antibodies present
in the specimen.

Statistical analysis: All data were analysis using Statistical
Package for Social Sciences (SPSS) soft-ware version (16) USA.
We used in data analysis of different variables (ANOVA),Pearson
chi-square test and paired samples test.

Results

Sex groups:

The study population according to sex group showed that 198 (99
%) were males and 2.0

(1 %) were females. (Fig. 1).

1%

Male

female
[ |
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Fig (1): Distribution of study population according to sex groups
Age groups:

The study population according to age group showed that 32 (16 %) were
18-25 years old,

76(38 %) were26-33 years old , 42 (21 %) 34 - 40 years old, 29 (14.5)
were 41 — 47 years

Old and 21 (10.5) 48 — 55 years old.

Table (1) Distribution of study population according to age groups

Frequency percent Age group
32 16 % 18—25Y
76 38 % 26-33Y
42 21 % 34-40Y
29 14.5 % 41-47Y
21 10.5 % 48-55Y
200 100 % Total samples

Education: The educational level of the study population was
115(57.5) primary education, 42 (21 %) secondary education and
43 (21.5 %) university educations. (2)

140

120

100 -

80 M primary

M secondary

60 -
H university

40

primary secondary university

Fig (2) Distribution of study population according to education
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level .

Donation: In the study population, 93 (46.5 %) were donated for
the first time, 107
(53.5 %) Were Donated several time (Figure .3) .

yes
m No

Y

Fig (3) Distribution of study population according Donation
Seropositivity among study population risk factor:

Serpositively of HTLV-1 by ELISA: In the study population, 12
(6. %) had positive for HTLV-I and 188 (94 %) had negative. (Fig4).

6%

M Positive

B Negative

Fig (4): ELISA for HTLV-1 results among the study population
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Serpositively of HTLV-II by ELISA:
In the study population, all blood samples give a negative result
for HTLV-II. (Fig 5).

B Negative

Fig (5): ELISA for HTLV-I1 results among the study population

Serpositively of Western Blot for a positive samples by ELISA:
The positive samples of HTLV-I were confirmed by WB test. The
WB results indicate that only 2 (1 % ) specimens were positive
of HTLV-1 and 10 (5 % ) specimens were negative (Figure 6) .

=
e=]
1

M Positive

M Negative

O = N W R Y N oW
L L 1 1 1 1 1 1 1

Positive Negative
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Fig 6- WB test for a positive HTLV-1 sample by ELISA

None of the female donors was found to be seropositive for
HTLV-1/2. All variables from the univariate analysis including
age, sex, place of birth, occupation, and level of education were
entered into multiple logistic regression models. In this analysis, no
independent risk factors were found to be significantly associated
with HTLV-1/2 seropositivity.

Discussion

The blood donors have been suggested as the best
source of data for epidemiologic studies in Africa, but
do not cover all demographic and socioeconomic strata.
The majority of the blood centres are located in urban areas of
big cities, and the blood donors generally are of good health, age
restricted, and previously selected for behaviours that would put
them at low risk for acquiring or transmitting infectious diseases.
The prevalence of human T-cell lymphotropic virus (HTLV-1)
in Sudan has been poorly documented.The transmission through
blood transfusion is most efficient route for HTLV-I/II (Melo
,2000).

In the present study 12 ( 6 % ) were positive of 200 blood
donor sample using indirect ELISA test ( IgG + IgM ).Only 2 (
1 % ) were confirmed positive when using WB test. No previous
study are available concerning the prevalence of HTLV in Sudan
to compare with this study.

Our study finding (1 % ) which the same as that found in
blood donor in Mozambique ( 0.9 %) using ELISA test and WB
as confirmatory test (Fathalla ,1998 ) .

Also overall 1.0 % HTLV-1 seroprevalence in our study was
nearly similar to that found in

Mashhad (IRAN ) blood donors ( 0.77 %). Alow prevalence
rate was found in Saudi Arabian blood donors (0.022 %), in United
States (0.004 %), in France (0.004 %) and Brazil ( 0.42 %) which
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is lower than our finding (1.0 %). (Fathalla 1998 ).

This low rate may be due to the fact use more expensive and

accurate tests. Higher seroprevalence rate concerning HTLV-1 in

blood donors has been found in Jamaica (2.1 %) and in Nigeria (3.6

%) compare to our finding (1.0 %).( Feuer,2005 ).This variation

may be due to the use of ELISA test only without confirmatory

test.

Conclusion

- we conclude that WB test was superior to indirect ELISA
test.

- Apply WB tools as gold standard for the confirmation of
HTLV infection.

- Recommendation: We recommended that :

- Western blot test should be used for confirmation of
ELISA results.

- Specific programs strategies targeting HTLV vaccination
should be developed.

- Further studies using large sample size should be
recommended.
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