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Abstract 

A cross sect ional study was conducted invo lving 641 students of the two primary schoo ls of 

Teda town, North Go nder. The purpose of the study was to determine the nutrit iona l and 

intesti nal parasitic infect ion (lP I) status of the children, the effect of IPI and nutritional status 

on the chi Idren's academic performance, and the effect of IPI on nutrition. Data were collected 

us ing questi onnaire and anthropometri c measurements. Physical and stoo l examinations were 

also carri ed out. School average scores were obtained fro m school records. The data were 

entered, processed and ana lysed using EPI Info vers ion 6, computer software (and its 

subprogram EPINUT). Underweight and stun ting were found to be 59.S% and 41.7% 

respective ly, whereas the overal l IPI rate was 77.7%. The commonest infection was Ascaris 

IUl11bricoides with prevalence or 66. 7%, followed by Entameba hi stolytica with prevalence of 

14.S%. Low than high pupils' school average score was signi ficantly associated with 

underweight, X' = 39.45, (p value < 0.0001), and with stunting, 'X = 19.79, (p < 0.001). 

Intestinal parasitic infection did not show any associat ion with the nutrit ional status and school 

perfo rmance orthe child ren. A higher proportion of the younger than the older age group was 

underweight, OR = I.S6 (95% CI = 1.32, 2.64). Also higher proportio n of the urban students 

than that of the rural ones were unde rweight, OR = 2.25 (95% CI = 1.59, 3 . IS), and a 

signifi cantly hi gher proport ion of the urban than the rural students were stunted. The town and 

the rural studen ts were not diffe rent rega rding to II'I. Th is survey shoul d sensiti ze concerned 

bod ies for improving primary school chi ldren's health and nutri tion. Recommendations are 

made to take actions to all ev iate the lPI and nutri tiona l problems of the school children . 
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1. Introduction 

1.1. Backgl'ound r ev iew 

School children need to be healthy and well nourished, in order to be content and learn better. 

Schoo l children constitute aro und 1/4 of the total populati on ofa nation and they are the future 

productive forces. These children are vulnerable to nutritional defici encies and debi li tating 

e ffects of intestina l parasiti c infecti ons. So they need more attention and care (I , 2). 

Infecti ous communicable di seases and nutritional problems are causing about 60-80% of the 

hea lth pro blems in Ethiopia . Helminthiasis is among the leading causes of medical 

consultation in the coun try (3). 

Intesti nal paras iti c infecti ons (IPl s) are very common with highest intensity in school age 

children. These include ascaris. hookworm , and whipworm. They affect educational 

achievement of school children directly as ill health or through their negati ve effects on 

nutrition (4-7). 

Both nutri tion and educati on ha ve relationship of mutual influence. Education helps to 

improve nutrition, and improved nutrition is necessary for phys ical (includ ing brai n) growth 

and deve lopment (6-1 0). Shortage of nutrients for formation (building) in chron ic 

undernutriti on could lead to stunting, and cogniti ve developmental delay. Because of energy 

shortage, acute or chm nic protein energy ma lnutrition (PEM) al so reduces cognitive functions 



or school performance. Belter nouri shed children show a greater atte ntion and learning 

capaci ty than malnouri shed ch ildren (6, 9-14). Undernutriti on acts synergistically with poor 

socio-environmental facto rs to affect negati ve ly cognitive development of a ch ild . The 

deve lopmental lag of a student could be reversed ir a remedia l feedi ng alone or better 

com bined with psychosocial or enviro nmental stimulati on (enri chment) is provided (9- 12). 

Good health as good nutrition is a key factor to attend school , continue education, and achieve 

hi gh educational performance. Education to be effective needs good health. On the other 

hand, increased levels of education of an indi vidual are pos iti vely associated wi th hi s/her 

increased wo rk capacity and income, decreased rertility rate, improved nutrition status and 

famil y health, and favorable tendency to moderni zation (6- 10). Therefore, health is affected 

negat ive ly by nutritional defic ienc ies, IPI, and poor educat ion. And poor health hinders 

education (4, 6, 8-10). 

Heal th, nutritional, educational, economical , and socio-political benefits can be gained from 

in vestment in school hea lth including improved nutrition promotion (6-7). 

The causes of each prob lems are mu ltiple and their so luti on needs a multi focused and 

mul ti sectoral e ffort. School feeding programs, and deworming can serve as short term 

solution. The long term solutions are socio-economic development and eradication of poverty. 

Also the long term so lution includes improved community hygiene, safe and adequate drinking 

water supply, hea lth service access, and improved nutrition (4-8, 10, 15- 16). 
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1.2. Statement of the problem. 

Nutritional defici encies, and IPI are threats fo r the health and education of school children (6). 

Data are scarce regarding magnitude of PEM, and its effect on school performance in 

Ethiopian school chi ldren. The same is true regard ing the effects oflPI on PEM and school 

performance of the children. The effects of soc io-demographic facto rs on PEM, and school 

performance are also not studied in the primary school children. Such effects vary much with 

place (even within one zone), person and time. They need to be studied because they are very 

important for children's health and school performance. The need to have baseline data on 

these issues (questions) is one of the reasons for this study. It has important policy implication 

regarding health and nutrition promotion through school for better life as a continuity of care 

from preschool to school children. 

2. L itera til re review 

2.1. Magnitude of the problems 

A. Malnutrition 

World wide, PEM affects about 1/2 bil lion children (4, 17). And in Africa, in 1982, 35-70% 

of Tanzan ian children were found stunted ( 18). More recentl y, in rural Ejisu-Juabe distri ct, 

Ashanti Region (Ghana), among the 886 primary school children aged 5 years- 9 years old , 

wasting and stunting were fou nd 44.4% and 54.9% respectively (19). Out o f the total 62.7% 

anemic primary school chi ldren of Kenya, 50.3% were found with iron defic iency anemia 

(IDA), which was 78% due to hookworm and 20% of it was of severe form (17). 
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Data are scarce on prevalence of PEM, and IDA in primary school chi ldren of Ethiopia. In 

Sidamo region, in post harvest season, 27% of the primary school chi ldren were stunted, and 

6.7% were both stunted and wasted, and in preharvest period stunting was 74%, and both 

stunted and wasted were 16%. And in Gondar, the caloric intakes of children were found 80% 

of the Reco mmended Daily Allowance (20). Nutritional anemia was 18.4% in the general 

population (3), and the prevalence of anemia in children aged 6 months upto 6 years in 

Gonder was 47.2%, in 1987 G. C. (2 1). 

B. Intestinal parasites 

Ascari s, hookworm, and whi pworm affect more the school age children than the adul t 

population. Contrary to Enterobius vermicul aris, strongyloides is nutritionall y important but 

is less prevalent (2, 22, 23). The prevalence of ascaris, hookworm, and whipworm were fo und 

17%, 12.4%, and 28% respectively in Kampala (24), and 49%, 82%, and 92% respectively in 

rura l Kenya (25). 

In the central and northern part of Ethiopia, in 1976, the prevalence of ascaris infection in 

primary school children was ranged fro m 9% to 98% (26). Also in Addi s Ababa primary 

school children, it was 50% in 1968 G.c. (27). Necator americanus infection is found mostl y 

in humid lowlands of Ethiopia (28). A study in Asendabo, Omo-Nada woreda (Jima), 1 <1 - 81h 

grade students, the prevalence of Ascaris, hookworm and Tri churis were 56.4%, 25.5% and 

2 1.6% respective ly (29). Whereas in North and South Gonder primary schoo l children , the 

prevalence of ascaris, hookworm, and T. tri chiura were 29%, 15% and 15% respectively in the 
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high lands; 35%, 15%, and 24% respectively in the temperate lands; and 38%, 15%, and 24% 

respecti ve ly in the lowlands (30). 

2.2. Causes of the problems 

PEM, [PI and poor school performance of a child are determined by the interactions of 

multiple and complex factors (7, 31-37). The syndrome poverty is their root cause which is 

deprivation of the basic human needs. Its elements include ignorance, harmful traditional 

practices. underdevelopment of agriculture, unemployment, unsanitary environment, 

inadequate and unsafe water supply. Overcrowding, child care deprivation and poor woman 

status, poor health service access are also manifestations of poverty (4, 34, 36-41). 

2.2.1. Determinants of undernutrition 

PEM is caused by a complex, and multiple interrelated factors (1-2 , 4). These causes of PEM 

can be classified as immediate, intermediate and basic causes. The basic causes produce the 

intermediate causes which in turn causes the immediate causes of PEM (10, 34). [n 

developing countries, the main immediate causes are inadequate dietary intake and infectious 

di sease. Both have a synergistic interaction. PEM decreases host resistance to infection by 

decreasing cellular and humoral immunity (34, 42). On the other hand, the infectious diseases 

which include measles, tuberculosis, infectious diarrhea, whooping cough, malaria predispose 

the host to fUl1her infection by depressing cellular and Immoral immuni ty. And these infections 

including IP in fect ion cause PEM by various mechanisms including the following: 

I. decreasing intake of nutrient due to anorexia and vomiting. 
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2. increasing metabolic rate and nutr ient need for nutri cnt wastage, fever, and others. 

3. decreasi ng alimentary secretions and absorption. 

4. increas ing nutrient wastage due to diarrhea.(3 1, 34, 36, 42). 

Inadequate household food security is one of the underlying factors for rEM . Its m31n 

determinants are ignorance, di sasters and un favo rable agro-eco logica l environment. Low 

inputs into the eroded infe rtile so il , lack of high yielding vari ety of seeds and li vestocks 

coupled wi th drought , crop pests, and populat ion increase are a lso factors for food shortage 

(34). Cul tural taboos, inadequate food storage, and process ing are reasons for food shortage 

(36 , 38). Unfair intrahouse food di stribution among family members is another cause of 

undernutriti on , for e.g., in Ethiop ia, wo men and children eat last and the least food (34). 

Inadequate child and materna l ca re is a second underlying factor for malnutrition. Mother's 

low status and insuffi cient time to care many short-spaced ch ildren predispose the child to 

disease and inadeq uate dietary intake. [n case of illness, the sick ch ild gets inadequate care and 

feed. Thus a mother who does not have the necessary resources and soc ial support is a ri sk 

facto r for undernutrition, IP infection and poor cognitive development of the child (3 4-38, 43) 

A th ird underl ying factor fo r undernutri tion is inadequate health service and unsanitary 

envi ronment. The unavai labil ity or nonuse of primary health care services are contri butory 

factors fo r P EM, since such serv ices could prevent or rehab ilitate rEM (34, 36, 38, 43) . 
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There is an interaction among the three underl ying causes of undernutrition. Inadequate 

household food supply forces the mother to wo rk more hard to secure food. This worsens her 

workload and decreases more her time to care the child resul ting in child undernutrition and 

infecti on. As a result the inadequate household food supply is worseni ng by taking the 

mother's time to care the sick child. Since there is no resource, the malnourished child is less 

likely to use the health service and get sanitary environment which in turn compromise thei r 

nutrition (34. 36-38, 43). 

The possess ion and contro l of resources by an individual or a commlll1ity are determined by 

the national and international order of economic structure and politico-ideological 

superstructure. The developing countries exchange their raw products cheaply for expensive 

industrial products from developed countries. As a result of socio-economic injustice, either 

nationally or internati onall y, a vicious ci rcle is created in whi ch poverty as a root cause 

produces undernutrition and infection which in turn lead to poor physical and mental 

devel opment. Thus, the poor are less productive and becoming more poorer and 

underdeveloped (34, 36, 38-4 1). 

Negati ve effects of undernutrition on brain or phys ical development depend on the duration, 

severi ty, timing of occurrence and cOlTective measures. An ongoing PEM, in acute or chronic 

form, decreases the physical acti vity and mental functi on ing of an individual due to energy 

shol1age. Chronic undernutrition produces stunting in a growing child and mental retardation 

in early childhood. Earl y starting of adequate feeding and care for the undernourished chi ld 
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cou ld reverse brain damage (7, 3 1, 35, 37, 44-47). 

IDA is mainly due to hookworm infection (blood loss) in ch ildren, and to a lesser extent due 

to inadequate dietary iron intake (poverty). Clu'onic IDA, and iodine defic iency disorder (IDO) 

in severe form lead to reduced physical and brain development (4, 10, 32, 37, 48). 

2.2.2. Determinants of 11'1 

IPl s are the main factors in PEM by caus ing or aggravating it (1-2, 4, 31). IP infection is 

acquired and transmitted by the interaction of human host and environmental (including the 

agent IP) factors. In developing countri es, the majority of the populations live overcrowded, 

without hav ing basic sanitation and they defecate on the open fi e ld and contami nate the 

envi ronment. They are the agent of spread and victim of II' infection (32, 49-50). 

For the ir high prevalence and nutritional importance in primary school child ren , only the 3 

commonest so il transmitted nematodes namely ascari s, hookworm and trichuri s (4) are 

described. 

Infected persons with IP contaminate the so il by defecating on the open fi eld. Thus, the human 

host gets IP infection from the IP eggs/larvae contaminated so il. Infected persons are 

reservoirs for ad ult IP , whil e the soi l is reservoir fo r eggs/ larvae of !P. The type of so il , and 

temperature (or climate) determine the survival and deve lopment of the eggs or larvae . Eggs 

of ascaris and tri churi s need temperate cl imate, shaded , moist, oxygenated and hard clay so il , 
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whereas hookworm eggs/ larvae need warm, moist and oxygenated soil and a sub/tropical 

climate. Flat areas with sandy clay soi l are needed for Necator americanus. Well drained and 

sandy loams on slopes are needed for Ancylostoma duodenale (28, 32, 49-51). 

Once the eggs or larvae have completed their developmental stage in the so il they are capable 

of infecting a person if exposure or contact is occurred. Larva of Necator americanus is 

acquired exclusively by skin penetration, whereas the larva of Ancylostoma duodenale is 

acqu ired by skin penetration and ingestion. And infection of ascari s or trichuri s is occurred 

by the ingestion of the parasite eggs. Such ingestion is occurred when the chi ld eats with the 

unwashed and contaminated hands or drinks contaminated water. Or when she/he eats 

unwashed and uncooked contaminated food , since excreta used as fertilizer or improperly 

disposed contaminates vegetables or crops (2, 8, 52-53). 

Children are at more risk to IP infection due to their frequent hands contact with contaminated 

soil and less awareness of hand wash ing practice before eating. Infection is peaked between 

4-18 years due to increased exposure with age. Then infection is maintained constant possibly 

due to host resistance deve lopment and habit modification, i. e., less exposure. But there is no 

deve lopment of permanent protective immunity to rein fec tion. Immunity seems to li mit 

intensity and severity of infection (32, 36, 38, 49-54). 

IPs affect more certain households due to specific behaviors of such fami lies, either they are 
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unaware of prevention of lPI or are poor to get rid of lPI by getting treatment. Or they do not 

use or use improperl y the available latrine. Such famili es perpetuate the infection transmission 

by contami nating their houseyard. Also the poor hygienic practices of food hand lers in public 

catering and their inadequate supervision play a role in IP transmi ss ion (36, 52). 

1 Pi s produce anorexia, vo miting, diarrhea, abdominal pain , nutri ent wastage, blood loss, 

itching, easy fati gue, insomJl ia and irritability. Some of which are reasons for undernutrition 

and poor school performance. Intensity and severity of [PI are more pronounced in 

undernourished child , poss ibly due to immuni ty depress ion by PEM. The depressed immunity 

fac ilitates invas ion by other infection (1 -2, 4, 22, 32, 49-55). 

2.2.3. Determinants of school performance 

Learning ability (inte ll igence) of an individual or a child is determined ma inly by the 

interaction of the child genetic (nature) and environment (nurture). The funct ion of the brain 

is influenced by the psychosocial environment (nurture) . Good nutrition, hea lth, and 

psychosocial conditions are needed for norma l growth, and cogni tive functioning of the brain 

(7,3 1,35,37, 46-48,56). 

PEM, lOA and IPI are causes of poor physical and intellectual deve lopment and school 

performance (1-2, 4, 33 , 35, 37). An undernouri shed ch ild is less likely to get optimal 

maternal care (as explai ned previously in PEM section) which is necessary for mental 

development. The poor mother and the impoveri shed environment prov ide littl e for the child 
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to explore and have opti mal development. The child is more like ly to be abused and to have 

low se lf-esteem, and poor personali ty and cogni tive development (4,7.33,35 -37, 43-47, 56). 

There fo re, sc hool performance of primary school chi ldren depends on their hea lth, past and 

present nutrition and deve lopmenta l status. Past nutri tional defi ciencies includ ing PEM, IDA 

and IDO affect the brain and as a result affect school performance. Present PEM and IDA also 

affects school performance due to energy sholt age (7, 9, 3 1, 33, 35, 37, 56). IPI as disease and 

cause of undernutri tion lead to poor school performance (4, 7). The child's socio-demographic 

factors also determine his/her academic success (3 5). The child ' s workload for income, 

educationa l material shortage and lack of support and supervision hinder hi s/her school 

performance. So do child's interactions with peers and teachers . The ch ild's atti tude towards 

education, and hi s or her motivati on to achieve coupled with efforts to learn contribute to the 

academic resul ts (34-36, 56). 

2.2.4. Study evidences 

Pollitt et. al. had studied two gro ups of600 people, aged II years - 27 years, in 4 villages of 

Guatemala from 1988 to 1989. One of the group was fro m two vill ages and had rece ived 

Fresco (sweet drink with no protein) Supp lementation from 1969-1977 . The other group was 

from the rest other 2 vill ages and had received Atole (hot maize gruel ri ch in protein) 

Suppl emen tation al so fro m 1969-1977. Each group had rece ived the supplementat ion 

prenatall y and for at least 2 years after birth. The supplementation study participants were 

pregnant woman, and children under the age of 7 years . Literacy, vocabulary, aritlUlletic and 
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a standard non verbal intelligent tests were administered to the study population . Scores of the 

results were correlated with education and econom ic status (measured by house qua lity and 

mother's education). The Atole recipients, particular early in age scored better in the tests. The 

best result was for the poor soc io-economic group . The Atole group had also increased 

educati onal achievement (37). The study is a strong ev idence for the relationship of 

undernutrition, poverty and school performance. 

A matched case-control study was conducted in Jamaica. N ineteen children with Trichuris 

(aged 27 months to 6 years old) were matched with uninfected control children . Infected 

children were found stunted , -2.2 ± 1.1 Z-score versus -0.2 ± 1. 1 Z-sco res of the control 

group (p<O.OOI ). Infected children who were li ving with their fa ther were significantl y lower 

in num ber than the control (4 versus 10). The malnouri shed children scored less in every 

subscale of Gri fGths. On multiple regression anal ys is the presence of father was the factor 

which determined intellectual deve lopment of the child (57). 

A nother study was conducted in Sao Paul o City, Brazil , on 252 chi ldren aged 6 months-60 

months old using the ri sk approach anal ys is and a combined nutritional class ification of 

Gomez's and Waterlow's methods. The risks o f moderate undernutrition were found 2.8 5 (P 

< 0.05), and 2. 71 (P < 0.05) for Ascari s IUl11bri coides and T ri churis trichiura in fection s 

respectively. Ascaris was al so found assoc iated with poverty (RR 1.47, 95%CI= 1.03-2.0.8, 

P < 0.05), (5 8). 
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In Mandevilk town (Jamaica), school children aged 9-12 years old , who were infected with 

Trichuri s trichiura were fo und absent from school twice as compared to noninfected (59). 

Rural primary school chi ldren, (a lso in Jamaica), who had infection of whip worm and ascaris, 

and mild PEM were found achieving lower scores in spell ing, read ing and arithmetics (60). 

In lima, Eth iopia, intellectual ab ility assessed by Ravens test were found sign ificantly lower 

in stunted chi ldren than nonstunted ones (61) . 

From the literature review it became clear that the magnitude of PEM, and the relationships 

ofPEM with IPI need to be studied in Ethiopian primary school ch ildren. The magnitude of 

stunting, and stunting and wasting was studied by Bekele A. et. al. (20) before 16 years for a 

subsample of chi ldren aged 6-10 years. This subsample represented a very small fraction 

(12.9%) of the total sample of 132 study subjects, aged 6-18 years. No study was conducted 

regarding the effect of IPI on nutrition in Ethiopian primary school children. 
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3. Study Objective 

Gcncral: 

To assess the magnitude and association of nutritional status, II' infecti on and school 

performance of schoo l children. 

Specific: 

I . To determi ne nutritional status of pri mary school children 

2 . To determine the preva lence of II' infect ions in primary school ch ildren 

3 . To assess the effects of II' infections on nutrition status. 

4 . To exami ne the effect of malnutriti on on school average score 

5. To exam ine the effect of II' infections on school perfo rmance 

6 . To identity socia-demographic factors which are associated with school average score 

and MN. 
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3. Study Objective 

General: 

To assess the magnitude and association of nutritional status, IP infection and school 

perfo rmance of school children. 

Specific: 

I . To determine nutritional status of primary school children 

2 . To determine the preva lence oflP infections in primary school children 

3 . To assess the effects oflP infections on nutrition status. 

4 . To examine the effect of maln utrition on schoo l average score 

5 . To examine the effect of IP infections on school performance 

6 . To identify socio-demographic factors which arc associated with school average score 

and MN. 
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4. Methodology 

4.1. Study design: - This was a cross·secti onal survey which was conducted in Apri l 1992 

E. C.l2000 G. C., to assess the magnitude of PEM, and IPI among Teda primary school 

children. The study has both descripti ve and ana lytic components. The descripti ve pali of the 

study had included the socio-demographic factors of the chi ldren and their parents . The 

analytical part of the survey had made internal comparisons to identi fy some socio­

demographic ri sk facto rs such as influence of reli gions, urban or rural residences on PEM. 

Influences of P EM, and IPI Oil school performance were ana lyzed. 

4.2. Study area lind population. 

Study area: The study was conducted on primary schools in Teda town, North Gonder, 

Amhara Region, Northwestern Ethiopia. 

Teda town is a small special kebele (a small adm inistrati ve unit), located on the sides of the 

main a ll weather road between Gonder town and Add is Ababa. It is a 40-minute car-dri ve 

di stance from Gonder town and is one of the four towns of the newly formed Gondar Zuria 

Woreda. Thi s woreda is one of the 16 woreds of North Gonder administrative zone . 

Accordi ng to the 1994 national census, the town (Ted a) had a total population of 2853 , of 

whi ch 869 (3 1%) were ch ildren between the age of 5 years - 14 years . Out of the total 719 

housing units of the town, 666 (93%) were made of wood and mud, 413 (5 7%) were using 

communal tap water, and 236 (33%) were using ri ver water, 582 housing units (8 1 %) had no 
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toilet, 83 (12%) had private latrine and 49(7%) had shared toilet (62). 

The zonal capital, GondaI' town and Teda town have similar a ltitudes, climates and cultures . 

GondaI' is at 2200 meters above sea level. The climate of Teda is wo ina dega (moderate 

c limati c conditi ons) with mean annual temperature between 13 - 20 degree centigrade and 

mean annual rainfall between 1200 - 1500 cm (according to North GondaI' Zonal Plmming and 

Economic Development Department, 1998). Also according to the information obtained from 

Teda administration and school directors, six villages or peasant associations are surroundi ng 

Teda town, though they were not under Teda admini stration. The villages are we ll known for 

catt le ra ising and growi ng of food crops. Children from these villages were attending their 

primary education in Teda town since schools were not avai lable in their villages. The total 

population of the vill ages was around 16 thousands (62) . 

There were two primary schoo ls in the town namely, Teda Elementary School, and Teda 

Elementary and Junior Secondary School. Accordi ng to the respecti ve school enrolment li st 

of 1992 E. C.( 1999/2000 G.c.), Teda Elementary and ./unior Secondary School had a total of 

844 pupils from grades 1-8, and Teda Elementary School had also about 809 pupi ls from 

grades 1-4. 

The study population was child ren, aged 6 years - 14 years, of the primary schools of Teda 

who were in grades 1- 4, and had taken the first semester examinations ofTeda Elementary 

Schoo l and Teda Elementary and Junior Secondary School. According to the information 
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given by the respective school directors, the students, aged 6 years - 14 years, who were 

learning in the elementary schools of Teda were from Teda town and the s ix surround ing 

villages. The majority of these students were from the six vi ll ages. 

Inclusion criteria: Eligibles fo r the study were students in grades 1- 4, and who were 

learni ng in and had taken the first semester examinat ions ofTeda primary schools. Results of 

the school examinations of the first semester were needed for assessing the effect of IPI , and 

PEM on school performance (as it was measured by average score). School average score 

could measure school performance, even though it is a crude, complicated and li able to bias 

measurement due to the involvement of different kinds of subjects (like Amharic and English 

languages, etc.), and many teachers in it. Validation of Ravens with school marks by 

correlation scores was done . And the Pearson Product Moment correlation between final 

school marks and Ravens test scores was found to be 0.36 (p<O.OO I) in that study (6 \ ). 

The age group of 6 years-I 4 years was chosen because the focus of thi s study was on school 

child re n. Since no other better source of accurate age record (l ike vita l registration) was 

avai lab le in the study area, the age (in years) of each student was taken from each schoo l's 

master li st or roster, in which were listed also examination results, and other informations of 

each student. Months of the school recorded age might be rounded down or upward to the 

nearest complete year. In such case, the over and under estimationes of age could be balanced 

(compensated) or canceled out. Age underestimation leads to underestimation of stunting and 

underweight. And overestimation of age gives overestimat ion of stunting and underweight. 
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Out of 1008 eli gible students from both schools, a sample of 630(64%) students was selected 

by using random or probabil ity sampling method (as described in the sec tion of samp li ng 

method below) . Out of736 eligible students ofTeda ElementalY School , 422 (57%), a nd out 

of272 eli gible students ofTeda Elementary and Junior Secondary, 208 (76%) were selected 

and included in the sample. 

4.3. Sample size and sampling method . 

sample size = n = 600 ch ildren, by using the formula 

(Za/2 )' pq 

n = -------------------- = 600 

d' 

With the 5% contingency addit ion, the sam ple size = n, = 630 

Where: 

n, = n + (5% ofn) = 600 + (600 x 51100) = 630 ; the 5% of 

add ition is a contingency for nonresponse compensation. 

Za/2 = 1.96, which is Z value that corresponds to the 95% confidence interval. 

p = proporti on of stunted children assumed to be 50%. Since no previous study had provided 

the prevalence rate of stunting in Ethiopian primary school children , 50% preva lence rate of 

stunting was taken, in order to get the required sample size which ensured valid estimate of 

prevalence, and statist ica ll y signifi cant analyses o f the data. 
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q = nonstunted chi ldren assume also to be 50%. 

d'=(0.04)' = 0.0016 = margin of error, tolerated discrepancy between values of the sampl e and 

the study population. 

Sampling mcthod:- A multi stage sampling was used to select the sample. To give more 

deta il , it was a two-stage sampling. The first stage was stratified cluster sampling with 

proport ional al location to s ize, and the second stage was s imple random sampling. 

From each school ' s li st or roster the total number of sections in each grade and the tota l 

number of students in each section from grades 1-4 were obtained. After that stratification with 

proport ional to size allocation by grade was done. The unit o f sampling in the first stage was 

sections of a grade, and in the second stage the individual pupils were the unit of sampling. 

Then to be included in the study or sample, until the required size of a grade level was 

obta ined, one or more section(s) was/were se lected by simple random sampling (lottery) 

method. When the selected section(s) of the particul ar grade level could not give the exact 

requi red (proportional) size for that grade level, by the same lottery method, one section of that 

paJ1icui ar grade leve l was se lected as a reserve to complete the required size . Subjects from 

the reserve sect ion were selected by simple random sampling method unti l the required 

num ber of the grade level was obta ined. The final sample consisted of clusters of many 

complete and incomplete grade-secti ons frol11 grades 1-4 of both schools. More than 50% of 

the students from each school were included in the sample (see Appendix I. Table I A.). 
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4.4. Materials and instruments 

A. Questionnaire for individual interview. 

A standardized, closed-ended and coded questiollnaire with a few open-ended questions was 

prepared first in Amhari c, wh ich is the language of the study population. Then the 

questiol1Jlaire was translated into English, and it was translated back into Am haric to check and 

co rrect any inconsistencies or di stortions of words or concepts. The first part of the 

questionna ire had included socio-demographic variables of the pupil and hi snler family. These 

variables were pupil 's name, sex, wearing or using of shoes, ethnicity, parents education, and 

occupation, number of rooms and persons in the house, availability of latrine, sources of water, 

and others (see Appendix n. Part two). 

The second part of the questiOimai re (Appendix II . Part three) had included: Firstly medical 

hi story or the presence or absence of selected symptoms like vomiting, pain, itching, insomnia, 

poor appetite, cough, easy tiredness, hearing or vision difficulty. Secondly nutri tionall y 

important diseases like the presence or absence of recent diarrhea, past hi story of whooping 

cough/measles, pulmonary tuberculosis, malari a, and lPI. And thirdl y selected determinants 

of education such as the presence or absence of hunger, personal or fami Iy ill ness, workl oad, 

lack offami ly support or educational material , time shortage, and others. All the vari ab les of 

the second pari of the questionna ire we re co ll ected by trained health ass istants. 
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B. Checklist or I'ecoI'ding format. 

Th is format was used for data gathering from each school list regarding each pupil 's name, 

sex , age, the first semester schoo l absenteeis m, and section average score, and others 

(A ppendi x II. Part one). Age was used as exposure for PEM, and IPl , and to calculate 

nutritional indices or underwe ight, and stuIlting. The last semester school absenteei sm, 

average score were used as outcome variab les for PEM, and [PI. 

C. Anthropometric measurement: 

A digital p0i1abie weighing scale labeled as "Qualitat Skontrolle SI 605, Soehnle, Germany" 

was used for weight measurement. This scale could measure upto 130kg to the nearest O.5kg. 

A portab le plastic instrument labe led as " Leicester Height Measurement, Case Strap, eMS 

Weighing Equipment LMO, UK" was used for height measurement. The instrument could be 

di sarticulated and rearticu lated easily. It can measure upto 2 meters w ith 0. 1 cm precision . It 

has a fi xed feet board and slides to fi x it to a wall. Further detail s on anthropometric 

measurement were described in section 4. 5.5 .). 

D. Physical examination . 

The examination was based on palpation and inspection guided by standardized, closed-ended 

and coded fonnat(checkl ist) for presence or absence of symptoms or di seases. The included 

variables were regarding the absence or presence of clean clothing, weari ng or using shoes, any 

body abnormalities, eye di scharges, go iter by using a standard goi ter grading scale (38), edema, 

scabies, cataract, and others (Appendi x II. Part four). Some of these variables were used as 
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exposu re for I PI. PEM, and school performance (further details were described in section 

4.5.5.). 

Ii:. Direct stool smear exam 

A microscope wh ich was operated with sunlight and labe led as " Olympus 866044, August 

Waddin INC. Japan", was used to examine direct stool smear for the presence or absence of 

eggs o r ova of II' . The smear was prepa red with 0.9% sodium ch loride so lution (63). More 

detail s were given below in section 4.5.5. The total items or questions (including subquestions) 

were 8 1. 

4.5. Data collection pl'ocedUl'e: 

4.5.1. Getting permission for, and conducting preliminary survey. 

The proposal was approved by the Ethi cal Committee of the Faculty of Medic ine tlu'ough the 

Department of Community Health. Permission was also obtained from the study area relevant 

authorities . In fonnations regarding the number of students in each school, grade, grade­

section. and avail able spaces for the survey were obtai ned in a visit of the schools. The time 

schedule for data collection on each student was arranged with the school directors. The town 

hea lth center was asked for some aids such as microscope, and drugs to be so ld for referred 

pupils. 

After the preliminary field survey, questionnaires, recordi ng formats, and data co ll ectors' 

instruction material were prepared. The necessmy materials and drug were procured. All these 
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items were transported to the study area. 

4.5.2. Personnel recruitment and or-ientation . 

After one month o f the first fi eld work, tlu'ee interviewers who had completed 12'" grade were 

recruited fro m the study si te. They were famili ar with the local culture and speaker of 

Amhari c (the loca l) language. One week tra ining regarding how to interview was given to 

them by the principal investi gator. 

Other data co ll ectors were also recruited incl ud ing one nurse for physica l examination, one 

laboratory technician. some school unit leaders and home room teachers, and two health 

assistants. The heal th ass istants were also trai ned for three days on med ica l history interview 

and measurement of we ight and he ight. 

During the training an instruction manual was distri buted to each of the trainees. 

The nurse, lab. technician, and school persOimel were ori ented about the research and the work 

ex pected from each of them. Each school' s unit leaders and ho me room teac hers were 

ass igned to co ll ect the school record data . 

4.5.3. l'i1ot survey and standardizing the questionnaire 

Pretest study was carried out in a nearby elementary schoo l. Around 46 pupil s from grades 1-4 

pa rticipated in the pretest. The pupils were interviewed regarding their soc io-demograph ic 

characteri stics by the 3 interviewers and medical interview were conducted by the health 



assistants us ing the standardi zed questionnaires in Amhari c language. Weight and height 

measure ment were also taken by the health assi stants. 

The purposes of the pretest were to know the time needed to complete each questionnaire and 

measurements. and to see whether the interviewers and pupil s were able to understand the 

questions and to check if we ight and height measurements were done correctly as it was 

intended. A test and retest study on 16 pupils we re conducted to verify reliability of the 

pup il s ' answers. About 96% of the first and the second in terview answers were matched 

exactl y. Then a feedback was given to the research workers and some questions were 

modified (refined) or omitted based on the reaction of the pupils on those questions. After that 

the final questionnaires were prepared in Amharic. 

4.5.4. Conducting data collection 

Data col lection was started after a week of the pretest and conducted for about one month 

during April 2000. The research team was given a brief instruction abo ut the work schedu le 

and the need of good qual ity work. The impoltance of the study and free treatment for those 

who have IP and scabies were ex plained to the school staff. The confidenti ality of in fo rmation 

given was assured. The schoo ls' staff and ad min istration were requested for co ll aboration. 

And adeq uate rooms were give by each school to do the survey at the respective school site. 

The name and age of the eligible pupi ls were obtained from their respective official school 

lists. Using the lists the el igi ble subjects were ca lled from the ir section to the data col lection 

room(s) to be studied. 
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The work place was arranged and the work flow was that the selected pupil s were sent to the 

examination/ interview place from thei r room by thei r attending teacher. Then the pupils went 

to the soc io-demographic interviewers, from there they went to the hea lth assi stants for 

medical examination, and weight and height measurements. They continued to the nurse for 

phys ical examinati on. Finall y stoo l examination was done. And the following data were 

collected. 

1. Socio-demog"aphic factors by interview: 

First the name of the student (or interviewee) was written in the same questionnaire in which 

hi s or her data were collected. Then the socio-demographic data of each pupil were co llected 

by the trained interviewers. 

2. School record: 

Us ing the school recording fo rmat each school' s unit leader and home roo m teachers had 

co llected such data. 

3. Medical history by interview, weight and height measurements: 

Weight and height data on each study subject were collected by the health ass istants. Weighing 

of each pupil was done with minimal clothing and to the nearest 0.5kg. Boys were we ighed 

wearing their trousers, while gi rl s were weighed wearing their minimal dress. Measurement 

of he ight was carriecl out without wearing shoes, to the nearest 0. 1 cm and the findings were 

recorded in the prepared recording format in which was al so written the student's name. Also 

by interviewing each pupil the health ass istants had co llected data regarding the absence or 

presence of se lected di seases, symptoms, and ed ucational determinants (obstac les). 
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4. Physical examination: 

Applying inspecti on and pal pation with due attention fo r privacy, the nurse had examined the 

pupi ls. The student ' s name and the findings were reco rded in the record ing format. 

5. Stool examination : 

The lab. technician with an assistant had co ll ected data regarding the absence or presence of 

IP in fection . After an instruction, each study subject was given a labeled plasti c stoo l 

container with an appli cator and paper. Each pupil was accompanied to the school toilet by 

the lab. assistant to ensure safe coll ection of specimen. Preparations and examinations of stool 

specimens were done by the lab. technician. On a labe led slide, a small amount of fresh stool 

of each pupil was mixed with sodium chloride solution, and the specimen was examined soon 

under I ight operated mi croscope. For each student only one slide of stoo l specimen was 

exami ned. The findings were recorded as present (the count) or absent of egg/ larva of IP in 

the recording format. After completing all stoo l examinations treatment was given fo r those 

who had IPI on the site accordi ng to "Drug List" (64) guidelines. 

4.6. Definition of terms (operational): 

School performance is defi ned by categorization of the sample students by their : 

I . fi rst semester schoo l average score status as low (when the average score was 

be low -I standard deviation from the mean of the average score), average (when th e 

average score was within ± I SO from the mean of the average score), and high (when the 

average score was above + I SO of the average score's mean) . The original school 

average sco re was gi ven out of hundred to each student of the same grade leve l and secti on 
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for the first semester academ ic results. 

2. or first semester school absentee ism status as high, and low or no absenteeism. 

3. or past year(s) promotion status at current grade as repeater, and no repeater. 

Formal education was defined as completing at least grade one. Whereas unable to read/write 

or nonformal education was for those fathers or mothers who were either unable to read/write 

or had not attended formal educati on but they had attended religious education from churches 

or mosq ues, or adult education. 

4. 7. Data quality and instruments control: 

The principal researcher was the overall coordinator and superviso r of the research activiti es 

on daily basis. Duri ng the data co ll ecti on, constant monitoring and supervision were carried 

out. All the activities and work quality of the interviewers, the nurse and laboratory (lab.) 

technician were supervised. 

On occasions, on the questi onnai res, and formats filled in by interviewers, the principal 

researcher had carried out counter-checks and any deviations were corrected immediate ly. 

From each school, 20 completed records were al so checked against the ori ginal sources or the 

School Master Li st (roster) for re liability of the data. 

The co rrect use and fil l out of question naires and reco rding formats were checked by the 

supervisor during the night time. Any mistakes or inconsistency or omi ss ions were corrected 
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as soon as poss ible. Any mi ssed data were obtained with in 24-48 hours. The SOCIO­

demographic and med ical history questi onnaires were tested fo r reliabi li ty by the pretest (p ilot) 

study (as it was described above in the Personnel Recruitment and Training part). The 

necessary readjustment was made based on the pretest and retest results. The physica l 

exami nation data were also tested for reliabi li ty against the supervisor's results on some 

students. No serious problems were encountered. The weight scale was checked at the 

beginning of each working day and midday against a standard of 5kg object wh ich was kept 

for such purpose. Stool re-examination of some students had served as a challenge for the lab. 

technician to be more serious on the examination. Because it was made known that repeated 

errors were intolerated. And the study results were compared with other studies to validate the 

data of thi s study. 

4.8. Data prucessing and analysis 

4. 8.1. Entry, cleaning, and recoding 

The majority of the variables were precoded before the survey. The coded data were entered 

into a computer which had included EPJ INFO VERSION 6. They were cleaned by running 

frequencies and printouts and some mi stakes or inconsistencies were corrected. 

Operationalization/transformation of many variables were done including the following ones. 

I. Antlu'opometri c ind ices were calculated using EPINUT (subprogram of EPJ INFO). These 

indices were expressed lIsing Z-score (65), in relation to the reference med ian o f the National 

Center for Health Stati sti cs (NCHS). Underweight, stunting, and wasting were expressed by 
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weight for age Z-seore (W AZ) , height fo r age Z-score (HAZ), weight fo r height Z-score 

(WHZ) respectively using < -2 standard deviation « -2S0) of Z-score as a cut-off. This cut­

o ff was also used for both wasted and stunted which was the combination of HAZ and WAZ. 

Nutriti onal status was used as exposure va ri able for school performance, and as outcome 

vari ab le fo r the socio-demographic vari ables (exposures) and IP infection (exposure) . 

2. Each symptom of disease, or each di sease or physical examination fi nd ing was coded 

individual ly as yes or no. All the symptoms were also grouped together, and recoded as' yes' 

when at least one symptom was present and ' no' when at least one symptom was not present. 

The same was done fo r all d iseases or all physical examinat ion fi ndings . Symptoms li ke 

vomi ting, and anorexia, and di seases like diarrheal di sease, and measles were used as exposure 

fo r nutritional status or school perfo rmance. There was great potential fo r recall bias especiall y 

in the younger schoo l children. 

3.. Educati onal obstae le(or determ inant) variables we re also di chotomized indiv iduall y as 

yes or no, and grouped as yes or no by the presence of at least one obstacl e. They we re served 

as exposure fo r school average score and absenteeism. 

4 . Average score was categori zed into 3 to be used as outcome variab le for IPI, PEM and 

socio-demographic factors. Also using the median as cut-off, days of school absenteeism was 

classified as "low or no absenteeism" when it was equal to or less than the median or zero, and 

"high" when it was above the med ian school absenteeism days . 

5. Some of the socio-demographic factors were used to create new vari ables. For ego socio­

econom ic status (SES) was created by giving a relative scores to some items. (A comparati ve 

va lue to each item in relation to the other items). Then these scores were dichotomized as high 
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or low SES lIsing the med ian score as a cut-off. SES as the rest o f the socio-demographic 

fac tors was used as exposure fo r school perfor mance, and P EM. The items and the 

corresponding relative scores were given in Appendix Il l. Table l B. 

6. Stoo l examinat ion results were dichotomized as present or absent of eggs/larvae of a 

particular IPI (because it was difficult to use in a meaningful way the counts of the d irect stool 

smear results which were reported as, "no", "few '\ "3 ", H4H
, "too many", etc . eggs/larvas/ 

cysts of IP). In add ition, alllP[s were recoded as one gro up with yes/no by the presence of at 

least one IPI. 

4.8.2. Data analys is. 

The data analyses were al so carried out using EPr Info version 6., and the Statisti ca l Package 

for Soc ial Science Version I O.(SPSS) Soft wares . 

1. The anthropometri c indices were used to indicate the nutrit ion status of the study 

population in relation to the reference med ian Z- score. Those who were below -2 standard 

dev iati on (SO) from the median Z-scores were undernouri shed, and described by percentage 

(undernourished x 100, over the total sample students) . 

2. The prevalence rate of the overall or individual IPI was expressed as percentage of the 

positi ve pupils over the total sam ple, and presented in frequency table. 

3. The school performances were expressed as percentages of low, average or medium, and 

high average sco re, high and low or no absenteeism, and repeat/not repeat at current grade. 

4. The assoc iation of IPI (using as exposure infec ted or unin fected) and nutrition status (as 

outcome variable normal or stunted or underweight) was analysed by a 2 x 2 table, odds ratio 
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(OR), and 95% confidence interval (95% CI). 

5. The socio-demographic vari ab les (as exposures) were analysed in relation to 

5.1 . nutrition status as outcomes using a 2 x 2 table, crude OR (95% CI). 

5.2. School average score (as outcome) by using a 2x3 table, and X' (p value), absenteeism by 

using a 2x2 table, OR (95% CI). 

6. Adjustments or logistic regression anal yses were carried out to rul e out (control) 

confounders of the socio-demographic variab les (exposures) for the outcome variable of 

nutritional status (l ike underweight and not underweight), and school performance(l ike high 

or low absenteeism). All the analytical results were presented in tables. 
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6. Results. 

A total of 64 1 students, from grades I to 4, were enrolled in the study. Considering the 630 

sample students, the response rate was 100% or complete. Eleven (additional) students were 

included in the sample due to the add ition of one student from each of grade three, and four 

by rounding the fract ion (which was resulted from the calculation for proportional allocation) 

to the next cOlmting or whole number. And after the selection by simple random sampling and 

inclusion of 32 and 42 students from the reserve sections of grade one and two respective ly, 

stool examinations were done on the remaining (unselected) students for purpose of treatment 

in case of the presence of !PI. But by mistake complete data of 6 and 3 students were collected 

from the reserve section of grade one and two respectively, and they were included in the study 

sample (Appendix I Table I A.). 

Socio-demographic characteristics of the study subjects. 

The sample consisted of 433 (67.6%) students from Teda Elementary and 208 (32.4%) 

students fi'om Teda Elementary and Junior Secondary Schools. Of the 64 1 study sample, 278 

(43.3%) were urban and 363 (56.6%) were rural residents. Female and male students were 399 

(62.2%) and 242 (37.0%), respectively. The majority, 607 (94.7%) of the study subjects were 

Orthodox Christians and almost all , i. e. 99.7% of the study subj ects were from the Amhara 

ethnic group (Table I.). 

33 



Concerning educational status of parents, out ofthe total 603 fathers, 159 (26.2%) were unable 

to read/write, and 244 (40.5%) were able to read/write (non formal education). About 22% 

of them had completed grades from I tlu·ough 12. Only 8% of the fathers were above 12 grade 

level. In contrast to their daughter students, educational status of mothers (N=629) showed 

that the proport ion orthe mothers who could not read/wri te was more than double (60. 1 %) of 

that of the fathers (26%), Table 2. While 116 (18.4%) were able to read/write, and on ly about 

16% of them had completed 12 grade . About ha lf, 33 1 (5 1.6%) of the fathe rs of the study 

subj ects were fa rmers by occupation. Around II % of them were goverrUllent employees. 

Many others were also invo lved in many different occupations, includ ing handcrafts, and 

house construction , growing of seedlings fo r afforestati on, and sheep/cow herding etc. 

Socio-econom ic conditions of the study subjects and their parents. 

Out of the 64 1 sample , on ly 29.2% had radio and 2.8% had TV (Table 3) . 

Similarly, 539 (84.1%) had their own house, whil e the rest ( 15.9%) had rented their living 

house frol11 kebele or private persons. Regarding housing conditions, 399 (62.2%), 629 

(98.1 %), and 367 (57.3%) of subjects were li ving in houses with corrugated iron sheets, 

earthened floo rs, and single rooms respecti vely. Wh ile the rest, 242 (37.8%), 12 (1.9%), and 

274 (42.9%) were living in thatched , cemented, and two or 111 0re room houses respectively. 

Arou nd 84% of the study subjects were using safe drinking water, which was from 

tap/protected spring or well. The rest were getting their drinking water from unsafe sources, 

including ri vers, or unprotected or uncleaned springs and we ll s. Protected spring or well was 

used to indicate spring or well which was covered with cement or other uncontaminated 
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(hygienic) mater ial, and regularl y or yearly cleaned (as reported by respondents). The 

categori zat ion of dr inking water sources as "safe" and " unsafe" were not based on 

bacterio logica l criteria, they were labeled as such simply by common sense, just as one can 

think of them by their apparent status. 

Only 23 1 (36.0%) of the study subjects had electri city supply, and 287 (44.8%) of them had 

kitchen. Availability of latrine was found to be at 127 (19.8%). 

Characteristics of school performance of the students. 

The 64 1 students were categori zed by their school average scores of the first semester (Table 

4). Only 94 (14.7%) of the students had achieved low average scores (or 13-43%), while 440 

(68.6%) of the students were between the low and high average scores. The high average 

score was 78-96%, in which was included 107 ( 16.7%) of the students. Around 41% of the 

students were absent more than the median 4 days from school during the first or last semester. 

And 12% of the students were repeating the last year grade. 
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Table I . Socio-demographic characteri stics ofTeda primary school children, April 1992 
E.C'/2000 O. C. 

Socia-demographic factor Num ber o f students P e rcen t 
N=641 

Residence: 
Urban 278 43.4 
Rura l 363 56.6 

Sex: 
Male 242 37.8 
Female 399 62.2 

Grade: 
One 246 38.4 
Two . 175 27.3 
Three 113 17.6 
Four 107 16.7 

Name of school: 
Teda Elementary School 433 67.6 
Teda Elementary and 
Junio r Secondary School 208 32 .4 
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Table 2. Socio-dcmographic characteristics of parents ofTeda primary school children, April 
2000. 

Socio-demograph ic factor N umber Percent 
N=64 1 

Religion: 
Orthodox Chri sti an 607 94.7 
Musl im 3 1 4.8 
Othe rs 

, 
0.5 J 

Ethnicity : 
Amara 639 99.7 
Others 2 0.3 

Father education (N=603): 
Unable to read/write 159 26.2 
Able to read/write 
(nonformal education) 244 40.3 
1-6 grade 73 12.1 
7-12 grade 59 9.8 
Above 12 grade 48 8.0 
Others 20 3.3 

Mother education (N=629): 
Unable to read/write 378 60. 1 
Ab le to reael/write 
(nonfonnal education) 11 6 18.4 
1-6 grade 54 8.6 
7-12 grade 47 7.5 
Above 12 grade 23 3.7 
Others 11 1.7 

Father occupation: 
Farm 33 1 5 1.6 
Government employee 72 11.2 
Trade 5 1 8.0 
Daily laborer 30 4.7 
Jobless 13 2 
P ri vate em ployee 9 1.4 
Others 135 2 1.0 
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Table 3. Socio-economic condition of Teda pl:imary school children and their parents, 
Apri l 2000. 

SoclO-economlc factor 
N=641 

Ava ilabi lity of r-adio: 
Yes 
No 

Availability of TV: 
Yes 
No 

House ownership: 
Owned 
Rented from Kebele 
Rented from private 

House roof condition: 
Corrugated iron sheet 
Thatcned 

House floor condition: 
Earthened floor 
Cement 

Number of rooms per house: 
One 

Two 
Three 
Four or more 

Availability of electricity: 
Yes 
No 

Availability of kitchen: 
Yes 
No 

Water supply: 
Pn vate tap 
Publi c tap 
Buying fro m private tap 
Cleaned spring/wel l 
Uncleaned spnng/welliriver 

Latrine availability: 
Yes 
No 

Latrine ownership (N-127): 
Pnvate 
Shared with neighbor 

Number Percent 

187 29.2 
45 70.8 

18 2.8 
623 97.2 

539 84.1 
87 13 .6 
15 2.3 

399 62.2 
242 37.8 

629 98 .1 
12 1.9 

367 57.3 
167 26. 1 
85 13.3 
22 3.5 

23 1 36.0 
410 64.0 

287 44.8 
354 55 .2 

30 4.6 
205 32.0 
105 16.4 
198 30.9 
103 16.1 

127 19.8 
514 80.2 

11 6 91.3 
11 8.7 
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Table 4. Characteri stics of school performance of Teda Primary Schoo l Children, April 2000. 

School performance vari able Number of students percent 
N=64 1 

Ave .. age sco'-e : 
top or high (78% - 96)% 107 16.7 
middle or average (44% - 77%) 440 68.6 
low or poor score (13% - 43%) 94 14.7 

Absenteeism (days): 
high ( ~ 5) 276 43.1 

low ( ~ 4 ) 365 56.9 

Repeating status at cu .... ent g .. ade: 
repeater 75 11.7 
Nonrepeater 566 88.3 

NB the mean and SD of the average sco .. e were 60% and 17% .. espectively_ 
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Nutritional status of the study subjects. 

Nutritional status of the study subj ects revea led that 383 (59.8%), and 267 (4 1. 7%) had 

underwe igh t (below -2S D of W AZ), and stunting « -2SD of HAZ) respectively. For wasting 

index onl y students below II years old were included. Of the total 320 eligible students, 132 

(41.3%) were wasted « -2SD of Wl-lZ), and among them wasti ng and stunting together was 

found in 15.3% Crable 5) . 

Intestinal parasitic in fection (lPI) status of the stndy subjects. 

The overall IPI rate (the presence of at least one IPJ) was 77.7%. Around 51 % and 24% of the 

study subj ects had one and two IPls respecti vely. Of the indi vidual parasites, the most 

preva lent was ascaris (67.2%), followed by ameba which was 14 .8% (Table 6). No single 

infection ofhookwonn or whipworm was detected in the study subject. 

Effect of IPI and PEM on school average score (performance) of the study subjects. 

The classifi cation of ave rage score was the same as in Table 4. 

A signifi cant association was found between underwe ight and low average score, X' =39.45 

(p < 0.000 I). Stu nting was also signi fican tly associated with low average score, X' = 19.79, (p 

< 0.000 I), Table 7. But wastimng and IPI were not associated with average score of the 

students, X' = 1. 12 (p > 0.5340) and X' = 1.87 (p > 0.3930) respectively. 
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Table 5. Protein energy malnutrition at Teda Primary School children, April 2000. 

Type of malnutrition 
N=641 

Undcrwcight, (W AZ<-2S0 ) 

Stunting, (HAZ<-2S0) 

Wasting, N=320, (WHZ<-2S0) 

Wasting & and stunting, N=320, 

(WHZ<-2S0 & HAZ<-2S 0 ) 

Number'of undernouri shed percent 

383 59.8 

267 41.7 

132 41.3 

49 15.3 
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Table 6. Intestinal parasitic infection ofTeda primary school children, April 2000. 

Type of parasite Number of infected students Percent 
N=64 I 

Ascari s lumbrico ides 43 1 67.2 

Entameba hi sto lytica 95 14.8 

Giardia lambli a 52 8. 1 

Pinworm 41 6.4 

Taenia 35 5.5 

Strongyloides 22 3.4 

S. manson i 15 2.3 

Only one parasite 325 50.7 

Two paras ites 153 23.9 

Three paras ites 20 3.1 

At least one parasite 498 77.7 
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Table 7. Distribution of lPI and PEM by school average score (performance) o f Teda primary 
school children, Apri l 2000. 

Number of students(%), per average score category 
Exposure variab le 13-43% 44-77% 78-96% X' (p value) 

N=641 

Underweight: 
yes 73(1 9) 272(7 1) 38( 10) 39.45(0.0000) 
no 2 1 (8) 168(65) 69(27) 

Stuntin g: 
yes 45(17) 198(74) 24(9) 19.79(0.0000) 
no 49( 13) 242(65) 83(22) 

Wasting (N-320): 
yes 35(27) 90(68) 7(5) 1.21 (0.5342) 
no 46(25) 126(67) 16(8) 

11'[ : 
yes 78(16) 339(68) 81 ( 16) 1.87(03932) 
no 16( I I ) 10 1(7 1) 26( 18) 
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Socio-demographic determinant of PEM. 

A. Underweight. 

Among the socio-demographic factors only age groups, and residence were significantly 

associated wi th underweight (Table 8). A higher percentage of the younger age group was 

underweight than the older age group, crude OR (and 95% CI) equal to 1.86 (1.32, 2.64) , and 

adj usted OR= I.45 (95% Cl= 1.0 I, 2.06). More urban than ru ral students were also 

underweight, crude OR= 2.25 (95% CI = 1.59,3 .18), and adjusted OR=2.60 (95% CI= I .64, 

4.13 ). On the other hand, sex, fami ly size, SES, latrine avai lab ility, religion, and parents 

ed ucation did not show any signifi cant association with underweight. The significant 

association between water source/s (confounder) and underweight by the crude odds ratio and 

its 95% Cl had been disappeared by the adjustment analysis. 

B. Wasting 

None of the factors such as sex, age groups, residence, family size, religion , parents education, 

SES, water sources, latrine ava il ability, or selected diseases and symptoms were fou nd to be 

signifi cantly associated with wasting (Table 9). The median age fo r the groups was 10 years 

and the median family size was 7. 
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Table 8. Effects ofsoc io-demographic and selected health factors on nutritional status ofTeda 
primary schoo l children, Apri l 2000. 

Nutrit iona l status of students(%): Exposure 
va riab le 

N=641 
underweight nounderwe ight crude OR(95%CI) adjusted OR(95%CI) 

Sex : 
ma Ie 150(62) 92~38~ 1.16(0.83, 1.64) 1.08(0. 75, 1.55) 
female 233 58 16 (4 ) 1.00 

Age gron~s : 
191 (69) 90~2~ 1.86(1.32, 2.64) 1.45( 1.0 1,2.06) 6- r:ears 

10- 4 years 192 53 16 (4 ) 1.00 

Birth order: 
4- 13 I'd 161 (60) I 06(40) 1.03(0. 74, 1.45) 1.26(0.65, 1.66) 
1-3 rd 222 59 151 4 1 1.00 

Residence: 
urban 196(70) 82~0~ 2.25(1.59, 3. 18) 2.60( 1.64,4.13) 
I'll ra I 1875 1 17 (4 ) 1.00 

Water sonrce(s): 
0.58(0.32 , 0.79) 0.81 (0.49, 1.34) unsa fe 47~46~ 56~54~ safe 33 (6 ) 20 (3 ) 1.00 

Latrille: 
unava ilable 306J59) 208(41) 0.92(0.60, 1.40) 1.17(0. 72,1.91) 
ava ilab le 77( I) 50(39) 1.00 

Socio-economic status: 
low ( ~4 scores) 
high (~ 5 scores) 

242(59) 
141 61 

168(41) 
90(39) 

0.92(0.65 , 1.29) 1.29(0.86, 1.94) 
1.00 

Family s ize: 
200(61) 7-1 5 members 127(39) 1.13(0.81 , 1.57) 1.33(0.93, 1.89) 

1-6 members 183 58 13 1 42 1.00 

Religion: 
358~49) 0.52(0.22, 1.19) 0.89(0.39,2.03) Orthodox Christian 249p I) 

oth ers 25( 3) 9(2 ) 1.00 

Mothe,' education (N=629): 
unable to read/write or 
non formal ed ucati on 295£58) 210(42) 0.69(0.45, 1.07) 0.74(0.43 , 1.28) 

forma l ed ucation 83( 7) 41 (33) 1.00 

Father edllcation (N=603): 
unab le to read/wri te or 
non form al education 256(60) 167(40) 0.95(0.65 , 1.39) 0.51 (0.95,2.40) 

fo rmal educatio n III 62 69(38) 1.00 

Selected diseases and 
symptoms: 

349J60) 235(40) 1.00(0.55, 1.82) 1.1 2(0.62, 2.03) present 
absent 34( 6) 23(36) 1.00 

NB 1.00=referent group. 
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Table 9. Effect of health and socio-demographic factors on nutritional status of Teda primary 
school children, April 200O. 

Nutritional status of students 
Exposure vari able (N=320) Wastlllg("lo ) l'J 0 wastmg(%) OR(95%CI) 

Sex: 
male 64~40l 96~60j , 0.90 (0.56, 145) 
female 6843 92 57 

Age grou8s: 
1.23 (0.62, 249) 6- r;ears 115(42) 159J58) 

10- 4 years 17(37) 29( 3) 

Bi,-th o,-der: 
4-13 rd 64t43l 84~572 11 5(0.72, 1.86) 
1-3rd 684O 10 (60) 

Residence: 
urban 69t40j I 05~60) 0.87 (0.54, 1.39) 
rural 63 43 83 ( 7) 

Water source/s: 
unsafe 16~402 24(60~ 0.94 (045 , 1.96) 
safe II (41) 164(5 ) 

Latrine: 
unavai lab le 98t40j I 47f60) 0.80 (OA6, 141) 
avai lable 3445 41 ( 5) 

Socio-economic status: 
low (:;; 4 scoresj 
high ( ~ 5 scorcs 76~ 40j 5643 

11 5~60) 
73(_ 7) 

0.86 (0.53 , l AO) 

Family size: 
80t46l 93t54l 1.57(0.97, 2.54) 7-15 members 

I -6 mem bers 52 35 9565 

Religion: 
Orthodox Christi an 120f40) 177460) 0.62 (0.24, 1.58) 
others 12( 2) II( 8) 

Mother education (N=31S): 
unable to read/write or 
nonfonnal education 98t41 l I 42f59) 1.00 (0.57, 1.76) 
formal education 3 1 4 1 45( 9) 

Fathe,- education (N=306): 
unable to read/write or 
non formal education 80t4Ol I 22f60) 0.84 (0.50, 140) 
formal education 4644 ,59( 6) 

Selected diseases and symptoms: 
118(41 ) 169(59) 095 (043 , 2.10) present 

absent 14(42) 19(58) 
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C. Stunting 

Of tile Socio-economic factors, residence was sign ificantl y associated with stunting, crude OR 

= 2.21 (95% CJ= 1.58, 3. 10) and adjusted OR=2.23 (95% C]= 1.44, 3.46). And water 

source(s) was also significantly assoc iated with stunting, crude OR= 0.37(95% CI= 0.22, 0.62) 

and adj usted OR=0.55 (95% CJ= 0.32, 0.95). Higher proportion of the urban than the rural 

students were found to be stunted, and lower proportion of unsafe than safe water sources ' 

users were stunted. In stunting (unlike in underweight) adj ustment could not eliminate the 

association between water sources and stunting. One of the possible explanations could be that 

the rural than urban water sources were less contaminated possibly due to the sparse 

di stribution of rural population. And probably the urban water was apparently safer but in 

reality was contaminated with diseases causing pathogens, and the urban water could be al so 

con taminated by contaminated household utensil s. Sex, age groups, fa mily size, latrine 

ava ilabi lity, SES , re li gion, parents education, and birth order (the median birth order was 3) 

did not indicate any significant association with stunting fo r Teda schools' study sample (Table 

J 0). 
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Table 10. Effect or health and soc io-demographic factors on nutritional status of Teda primary 
school children, April 2000. 

OCIO- emogra12llC utntlona status 0 stu ents 0 
val'lable stunte notstunte 5% Cl) adjusted OR(95% Cl) 

N=641 

Sex: 
male I 05(43~ 137(57~ 1.1 2(0.80, 1.57) 1.01 (0.71, 1.44) 
female 16241 23759 1.00 

Age grouBs: 
123(44~ 1 5S(56~ 1.l7(0.S4, 1.63) 0.96(0.68, 1.37) 6- r:ears 

10- 4 years 14440 21660 1.00 

Birth order: 
4-13'd 103e9~ 164(6 1 ~ 0.SO(0.57, 1.12) 0.79(0.55, 1.15) I "rd 16444 20956 1. 00 -~ 

Residence: 
urban 146(53~ 1 32(47~ 2.2 1 (1.58, 3. 10) 2.23(1.44, 3.46) 
rural 12 1 33 24267 1.00 

Water source(s): 
unsafe 24(232 79~772 0.3 7(0.22, 0.62) 0.55(032,0.95) 
safe 24~(45) 29 (55) 1.00 

Latrine: 
unavai lable 208J41) 306£59) 0.78(0.52, 1.18) 1.02(0.64, 1.62) 
ava ilab le 59( 6) 68( 4) 1.00 

Socio-economic status: 
low ( ~ 4 scores) 
high ( ~ scores) 

161(39~ 
10646 

249(6 1 ~ 
125 54 

0.76(0.54, 1.07) 1.07(0.71 , 1.59) 
1.00 

Family: . 
7 -13 mem bel's 137(42~ 190(5S~ 1.02(0.73,1.42) 122(0.84, 1.77) 
1-4 members 13041 184 59 1. 00 

Religion: 
254(42) Orthodox Clu'i stian 353J58) 1.16(0.54, 2.52) 1.81 (0.S5, 3.87) 

others 13(38) 2 1( 2) 1. 00 

Mother education (N=629): 

unable to read/write 
or nonformal education 202£40) 303£60) 0.67(0.44, 1.0 I) 0.79(0.47, 1.33) 

formal educat ion 62( 0) 62( 0) 1.00 

Father education (N=603): 
unable to read/write 

or non formal education 175J4 1) 248{59) 0.86(0.60, 1.25) 1.27(.80,2.01) 
formal education SI (5) 99()5) 1. 00 

Selected diseases 
and symptoms: 

244J42) 340J58) 1.06(0.59, 1.93) 1.1 0(0.61 , 1.98) present 
absent 23( 0) 34( 0) 1.00 
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Effect of socio-demographic factors on students school average score (performance) 

School performance was measured by the students average score (table 4). 

Parents' educat ion, and residence were found significantly associated wi th average score(Table 

II.). Higher number or proportion of urban than rural students were in the low or lower 

average score, X' =20.42 (p< 0.0001). 

The proportion of students who were from mothers or fathers of unable to read/write or 

nonfonnal education status was lower in low average score category than that of those students 

who were from mothers or fathers of formal education status, X'· (p-value) for the mothers ' 

and fathers' education were 6.27 (p< 0.05) and 6.39 (p< 0.05) respectively. 

Effect of PEM, IPI, and socio-demogl-aphic factors on students school ahsenteeism_ 

Sex was significantly associated with absenteeism. Less number(proportion) of males were 

absent from schoo l. Less number of male than female students were in low (I. e., below and 

including the average 4 days) category of school absenteeism, crude OR= 0.61 (95% CI = 0.43, 

0.86) , and adj usted OR = 0.68 (95% CI = 0.48, 0.97). IPI alone, and undernutrition did not 

show any significant association wi th absentee ism. The same was true for SES, se lected 

diseases and symptoms, educational obstacles, and current grade repeat status(Table 12). 

The distribution of intestinal parasitic infection by nutritional status. 

There was no significant association between protein energy malnutrition and IPI (Table 13). 
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Table II . Effect of socio-demographic factors on students' school average score ofTeda 
primary school childr~n , April 2000. 

Exposure variable 
Number of students (%) Qer average score cate~orx, 
13-43% 44-77% 78-96% X (P value) 

N=64 1 

Sex: 
male 39(16) 155(64) 48(20) 4.057(0. I 342) 
female 55(14) 285(7 1 ) 59( 15 

Residence: 
urban 55(20) 194(70) 29( I 0) 20.46(0.0000) 
rural 39( I I) 246(68) 78(21 ) 

Socio-economic status: 
low 52( 13) 282(69) 76(18) 5.3 7(0.06832) 
high 42(18) 158(69) 158(69) 

Mother education (N= 629): 
unable to read/write 

or nonfonnal educatio li 70( 14) 342(68) 93(18) 6.27(0.04346) 
formal education 23( 18) 89(72) 12(10) 

Father education (N=603): 
unable to read/write 

or nonformal education 63(15) 280(66) 80(19) 6. 39(0.04090) 
formal education 22(12) 137(76) 21 (12) 

Selected diseases 
and symptoms : 

present 83(14) 406(70) 95(16) 2.37(0.3064) 
absent I I ( I 9) 34(60) 12(21 ) 

educational obstacles: 
yes 43( 12) 245 (7 1) 59(17) 3. 13 (0.2088) 
no 51 ( 18) 195(66) 48(16) 

Absenteeism: 
yes 4 7( 17) 191 (19) 48(14) 4.35(0.1134) 
no 47(l3) 249(68) 69(19) 

Current grade repeated: 
yes 11 ( 15) 57(76) 7(9) 3.43(0.1803) 
no 83(16) 383(67) 100(17) 
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Tab le 12. IPI , PEM , and soc io-demographic determinants of students' schoo l absentee ism 
ofTeda primary schoo l chil dren, April 2000. 

Exposure 
variable 

IPI: 
present 
absent 

Underweight: 
yes 
no 

Stunting: 
yes 
no 

N = 641 

Wasting (N=320): 
yes 
no 

Sex: 
male 
fe male 

Residence: 
urban 
rural 

Socio-economic status: 
low ( ~ 4 scores) 
high (> 5 scores) 

M other education (N= 629) : 
unabl e to read/wri te 

or non formal education 
fo rmal ed ucation 

Father education (N=603{.' 
unable to read/wri e 

or nonfonnal education 
forma l educati on 

Selected diseases 
and symptoms: 

present 
absent 

Ed ucational obstacles: 
present 
absent 

Current grade repeated: 
yes 
no 

Number of students per absentee ism category(%), 
> 5days ~ 4 day crude OR(95% CI) adj usted OR(95% CI) 

206441 ) 
70( 9) 

292£59) 
73( I) 

0.74(0.50 , 1.09) 0.68(0.32, 1.1 4) 
1.00 

166~431 
11043 

2 17~571 
148 57 

1.03(0. 74, 1.44) 0. 70(0.30,1.61) 
1.00 

116(4~ 
1604 ) 151(571 214 57 

1.03(0.72, 1.43) 1.34(0.58,3.14) 
1.00 

62~471 8043 
70~5 3 ~ 
10 (5 ) 

1.20(0.74, 1.43) 1.95(0. 56, 6. 55) 
1.00 

86S36* 
19 (4 ) 156(641 20952 

0.61 (0.43,0.86) 0.68(0.48 , 0.97) 
1.00 

I03e71 17346 175(631 190 54 
0.65(0.46, 0.90) 0.81 (0. 54, 1.20) 

1.00 

190437) 
86( 6) 220[631 14554 

1.46(1.03,2.06) 1.30(0.89,1.91) 
1.00 

23 1(33) 
4 1 (15) 

274(67) 
83(23) 

1.7 1 ( 1.10, 2.65) 1.18(0.69, 2.02) 
1.00 

205(49) 
58(32) 

218[51] 
12268 

1.98(1.34,2 .91) 1.53(0.97,2.41 ) 
1.00 

253443) 
23( 0) 

33 1J57) 
34( 0) 

1.13 (0 .62,2.05) 1.42(0.77, 2.61) 
1.00 

154[4~ 
122 4 ) 

193[56] 
172 58 

1.1 2(0.81 , 1.56) 0.88(0 .61 , 1.25) 
1.00 

30~4 0) 
24 (44) 

45S60) 
32 (56) 

0.8 7(0.51, 1.46) 0.95(0. 56, 1.60) 
1.00 
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Table 13. Di stribution of intestinal parasitic infection by nutrition status of Teda primary 
schoo l child ren , April 2000. 

Nutri tional status 
of students(outcome) 

N=641 

Stunting: 
yes 
no 

Under'weight: 
yes 
no 

Wasting (N=320): 
yes 
no 

Wasting & stunting (N=320) : 
yes 
no 

IPI status(exposure) 
In fected(%) Uni nfected(%) OR(95%CI) 

2 12(79) 55(21 ) 19(0.79, 1. 77) 
286(76) . 88(24) 

301(79) 82(2 1 ) 1.14(0.76, 1.69) 
179(76) 61 (24) 

108(82) 24( 18) 1.26(0.69,2 .30) 
147(78) 4 1 (22) 

41 (84) 8(16) 1.37(0.57,3.38) 
2 14(79) 57(2 1 ) 
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7. Discussion 

The overall lPl rate was 77.7%, the most frequent infection being Ascaris lumbricoides (67%) 

fo ll owed by Entameba his tolytica (15%). Other studies in Eth iopia (27, 29, 66) have also 

found more or less similar resul ts. Ali I. , ·et. al. in Asendabo (Jima) school children had found 

an overall infection rate of 86%, and ascaris infection of 56% (29). Prevalence rate of ascaris 

infection in the general Eth iopian population was found to be 59.2% in the highlands, 7.8 % 

in the lowlands, and 66% in (Gonder) school children aged 6-10 years, by Tedla S. et. al. (66). 

No single infection of hookworm or whipworm was detected in Teda school children. But in 

the nearby woreda capital, Maksegn it, Tedla S. and Jemaneh L. had found 4.2% of the males 

aged 10-30 years were positive for hookworm. However, they did not find any females 

positive for hookworm (28). Among children aged 5 years - 9 years, in areas(in North Gonder) 

which are at similar altitude and have similar climate as Teda town, the prevalence rate of 

in fection o f hookworm, and whi pworm were found to be 3.0%, and 3.3% respectively by Zein 

A., et . al. (67). One possible reason for not detecting these parasites could be due to miss ing 

of the ova of such parasites by the employed method due to their low prevalence (if ex isted 

any). The other reason could be that these parasites did not really exist in the area which might 

have unfavo rable cl imate or so il them. 

Each IPI alone or all together as a group did not show any signifi cant association wi th 

underweight or stun ting. Other studies, in Ethiopia (68-69) and elsewhere (70), had also found 
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similar results . In preschool children recently Asfaw S.T. et a!. had not found any association 

between IPI and undernutrition (68). One clinical trial with 13 and another community trial 

with 84 preschool children in Addis Ababa did not find any contribution of ascariasis to child 

undernutrition(69). And anothe r study in South African (Bantu school chi ldren) did not find 

any assoc iati on between IPI (sc hi stosomiasis) and undernutri tion (70). 

Evidence for the adverse effect of IPI on nutrition was produced indirectly, tlu-ough treatment 

ofIPI and measuring the nutri tional status of treated and untreated ch ildren. Like the Kenyan 

school ch ildren study (25) which had fOLll1d signifi cant associations between undernutriti on 

and IP!. Reason given for no association (69-70), was low IPI intensity (though prevalence 

was high). The studies that found association were on moderate to heavy infection (25, 57) . 

Intensity was not measured in Teda school children, and it could be the reason for no 

association. 

Studies on undernutrition , especially on underweight of school children are scarce not on ly in 

Eth iopia, but also at the international level (7 1). The available studies are difficult to compare 

because they use different age range, methods of classification, sample sizes. And the socio­

cultural and geographical backgrounds in which they were done were also different. 

Underweight and stu nting were 59.8% and 41.7% respective ly in Teda school children. The 

underweight figure was higher than the national figu re for preschool ch ildren which was 47% 

in 1993 (72). But it was similar to Namibian school children aged 6- 18 years (sample of 380) 

who were found to be 38-55.9% (be low the 3'd centile of the NCl-IS) stunted and underweight 
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(73). In Indian school children aged 6-8 years, Agarwal D. K. et. aI. (74) , using Gomez 

c lassi fi cation, had also found 84.2% underweight (i n grade I-III malnutrition). 

In Latin America, among the school age chi ldren males were found more affected by stunting 

than females. In Peru, in 1993, 54% of males and 46% of females were found stunted. The 

ex pl anation given for the.difference was that school age girl s spent more time at home than 

boys, so girl s cou ld have more access to the ava il able food in the house (71 ). 

In 1986- 1987, in a longitudinal study of 134 school ch ildren aged 6- 18 years, in Sidamo 

(Ethiopia), Bekele A. et. aI. (20) had found 74%, and 27% of a subsample children between 

6 and 10 years of age stunted in the preharvest and postharvest periods respectively. It was 

also fo und that 16% children were both stunted and wasted during the lean (preharvest) period. 

This nutritional vari ation was attributed to food ava il ability and infection influence. Similar 

pattern might have existed for Teda school students if the study could have been repeated in 

the preharvest season. Also a similar study in Tanzan ia from 1982-1984, at its beginning, in 

a subsample of 59 children had 'found that 70% of the children aged 6-10 years were stunted 

by Tanzanian adapted Harvard reference (18). In a village of Ghana, \990, among 886 primary 

school chi ldren 54.9% were found stunted ( 19). 

In Teda students wasting was very high (41 .3%) compared to the findings of Bekele A. et. al. 

(n< 134) in 1986, wh ich was 6. 7% (20), and Tanner M. et. aI. (n=59) in 1982, which was 6.8% 

( 17), but it was similar to the study result of Ghana school children ( 19) . The differences of 
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wasting prevalence could be dlie to sample size, geographic location, socio-economic, and 

time. And Tanner M. et. a!. had also used different method of c lassi fi cation. But was really 

the very high prevalence (4 1.3%) of wasting in Tecla due to the above mentioned reasons or 

for other reason/s? Reall y it is a d isturbing question because there was no any notified or 

known fami ne in the study area during 2000. The subsample of 320 students was small in 

relation to the tota l sample of 641 students. It is known that the adolescents' anth ropometric 

indi ces or references are inadequate ly developed (7 1). What about the schoo l age chi ldren? 

The use of < -2 SO of WHZ or Waterlow class ification for wasting index as adeq uate or 

appropriate measurement for the school age children is quastionable, especiall y in relati on to 

ou r fi nding, which was a very hi gh figure in a stable locality, wi thout any known fam ine 

situation. 

In Teda school children, resiclelll;e was associated with stunting and underweight and water 

sources were also fou nd signifi cantly associated with stunting. Age was al so found associated 

w ith underweight. Neither stunting nor underweight was associated with sex, SES, famil y 

size, latrine availability, parenta l education and IPI. The reasons fo r no assoc iation between 

nutrition and IPI cou ld be that the study populati on was homogeneous. The other reason could 

be that such associati on in real ity did not exist for that parti cu lar study populati on. 

A greater majority of the younger age group was underweight than the older one, perhaps due 

to their not well developed imJ11unity and increased vulnerability to infecti on (34, 42) and their 

less ab ility fo r food access. The town students were more affected than the rural students. 
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That was poss ibly due to more poverty in that town than in the rural. The small town was not 

an industrial or a business center, only a few shops and hotels were seen there. Relatively the 

town was heavil y dependent on the rural. While the rural ch ildren could have their own land 

to cultivate food crops, cattl e and easy or free access to the natural resources (for e .g. to 

firewood), and these factors could be the reasons for the relatively better rural than urban 

nutrition. 

No s ingle variable was fo und significantly associated with wasting. At school age leve l no 

other study results which were either similar or different to these results of wasting ofTeda 

were found. 

The students' school average score was significantly associated with stunting, underweight, 

and residence. Other studies had also fo und similar results (37, 61 , 74- 75). But school 

absentee ism was associated with whipworm infection in Jamaican school children (59). This 

was not found in our study. IPI did not affect average score. Walker, A. R. P. et. al. had found 

similar result (70). Low JPI intensity was the reason given for no association. Nokes C. et. 

al. in one study in Jamaica had also found no association between ascaris and student's school 

or academic results (75). But in another study, also in Jamaica, Nokes C. et. al. had found a 

significant association between students' results and moderate to heavy infections of T. 

tr ich iura and A. lumricoides. Such association was found more pronounced for T. tri ehiura 

than for ascaris, because the former was more intense than the latter (76) . 
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Average score was associated with parents' education. And it was fo und that unable to 

read/write or non fo rmal education was significantly lower in the urban than in the rural 

mothers (OR = 0.20, 95% CI =0.14, 0.30) , and fathers (OR = 0. 14, 95% CI = 0.08, 0.23), table 

not presented. Therefore low formal educational status of the rural parents (exposure) was 

associated with rural residence (exposur~) , and both (these) exposures were associated wi th 

better average score (outcome). Seemingly parents educational status was confounding with 

residence. But the effect seemed due to better rural nutrition since rural residence and better 

nutri tion were associated to each other (Table 8. , and 10.) , and with better average score. 

Average score was not associated with SES, selected educational obstacles, and diseases. The 

lack of association could be due to homogeneous study population on these variables or such 

vari ables might not had any association with average score, or for other unknown reason/ so 
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8. Strength and limitation of the study 

Strength of the study: The study is one of tile few studies at least in that administrative area, 

and it which had assessed the nutritional , and IPI status, and the ir effects on schoo l 

perfo rmance of primary school ch ildren by using relatively standardized methodology. The 

cross-sectional survey was relatively cheap, qu ick, and appropriate to determine school 

children nutrit iona l status and IPI. Us ing the rando m sampling method for th is survey could 

even ly distribu te confounders in the source population and mini mize se lection bias. The 

employed standardi zed questionnaire, and fo rmats cou ld minimize information biases, and 

could give good uni form or consistent results. Training of interv iewers, constant field 

supervision, and control of weight scale might red uce interviewer or observer and equipment 

biases. Some of the potential confounders were also controlled by adjustment (logistic 

regression) method duri ng the data analyses. 

Limitation of the study 

The study had limi tations many of which were due to shortage of resources includ ing 

manpower, financial, material , equipment, and time. The study could not determine intensity 

ofIP infection due to financia l, materi al, and equ ipment limitation. As a result the effects of 

intensity of IP infection on PEM and schoo l average score were not determined. If intensity 

ofIP infection were used the study results might been different , l. e., PEM or school average 

score might have been found positive ly associated w ith IPl. 

The study did not use psychometric tests to supplement the association between school average 
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score and nutrition status for resource or manpower shortage. The SES esti mation ofthc study 

population was crude due to difficulty of getting reliable standardi zed data source and method. 

Social desirabili ty bias could have been introduced for questions re lated to educational 

obstacles. And recall bias was possible fo r questions related to symptoms and di seases. The 

study resul ts may not reflect seasonal vari ation of lPI, and PEM for time limitati on. 

Anemia could not been determined, and it cou ld be the other factor which could affect school 

performance negatively, though the probability of its existence due to hookworm seems low. 

But the widespread of malaria in that area cou ld cause it (as reported by the students and 

encountered cases of malaria of the study subj ects during the survey). Other confounders for 

school performance were not studied including psycho-social facto rs such as relationship of 

the child with fami ly, teachers, students and self- esteem of the student. Such psycho-soc ial 

factors may affect selecti vely the undernourished children as a consequence of undernutrition 

and in such case the study results could be attributed to both factors(PEM and its 

consequences). Or by psychological factors independently of PEM could affec t negatively the 

nutritional or school perfo rmance of the children. 
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9. Conclusion and recommendations 

It can be concl ude that undernutrition and IPI were high prevalent in Teda primary school 

children. The town children were more undernouri shed than the rural students seemingly due 

to inadequate food intake. But this does not mean that the rural students were free of 

undernut rition. There were also a high nu mber of rura l students who were undern ouri shed, 

possibly for the same reaso n of the urban students and/or due to the widespread malaria 

infection. Residence and water sources were found assoc iated with undernutrition. No 

adverse e ffect of IPI on nutriti ona l status of the students was detected. PEM and IPI did not 

show adve rse effect on school absenteei'sm. The presence of one or more IPI(s) did not 

indicate any effect on school average score. PEM did show sign ificant associatio n with 

average score. The association o f poor school average score with poor nutrition needs further 

stud y. Because causa lity was not poss ib le to infer in th is study, and the topic needs further 

study wi th more refined design such as case contro lur retrospecti ve cohort or in terventional 

study. 

Some of the study results, li ke PEM prevalence, and its adverse effect on school performance, 

may be generalizable to that admini strati ve areas' small towns and their surrounding vill ages 

at sim ilar geographical locat ion. 

The only or good opportuni ty of child education i'n underdeveloped areas like Teda co uld be 

lost due to hea lth and nutritional problems. Therefore immediate and long term interventions 

are necessary. 
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Recommendations 

General 

I . More comprehensive nutritional survey (including seasonal vari ation) is needed to 

determine factors which affect the school children nutritional status. And a further study 

with re fined techniq ues are needed to identify determi nants of IPI , and academic 

perfo rmance of the school children , wi th more emphasis on assessment of the effects of I PI, 

PEM, and IDA on school perfo rmance. 

2. Measures to all eviate poverty are al so needed including some income generating 

p rograms for the town and rural poor famili es. 

Specific 

I. The school health services shou ld be established and strengthened to treat common 

hea lth prob lems with simple cus t-effecti ve means. It should include educati on on current 

and local hea lth problems emphasizing on hygiene, sanitation and nutrition . 

2. Since IPI is a health problem, deworming without screening (without stoo l examination) 

twice a year (perhaps at the beginning of every semester) wi th broad spectrum 

anthelminth ic drugs like mebendazole or a lbendazole with follow-up evaluation of 

infect ion preva lence is required. 

3. Selective(targeted) school feed ing or fort ifi ed food supplementation for the poor chi ldren 

is also recommended. This could be supported by school garden development and 

school cafeteri as income. 

4. Parent-Teacher Committee should invo lve the community to solve the local most 
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important educational problems which include undernutrition of the poor students, could 

invite other organizations, and relevant individuals to parti cipate in the solution of the 

schoo l children's problems. 

The stakeholders or responsible for implementing or considering the recommendations are the 

government, MOE, MOH , ministry of agriculture, ministry of social and labor affairs, and 

other mini str ies involved in developmental acti vities frol11 the top to the local leve l. All 

vo luntary private or nongovenUllental organizations could invo lve in such honorable activities. 

Parent-Teacher Committee should play a decisive roles to implement the above 

recol11l11enda tions. 
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I I. Appendices 

Appendix I. 

Table I A . Total number of eligible students and nu mber of selected students per grade, and 
grade section of both elementary schools' chi ldren ofTeda, April 2000. 

Total stud), [>o[> ulation(both schools) Sam[>le from both schools 
Grade Grade's section No. of students Grade's section No. of students 

One: l A 97 l A 97 
1.1 0 59 1.1 32 
1.2 58 
1.3 52 1.3 52 
1.4 52 
1.5 65 1.5 65 

Two: 2A 44 
2B 42 2B 42 
2.1 48 2.1 48 
2.2 43 2.2 43 
2.3 50 
2.4 0 48 2 .4 42 

Three: 3A a 40 3A 20 
3.1 47 
3.2 43 3.2 43 
3.3 50 3.3 50 

Four: 4A 49 4A 49 
4.1 40 4.1 40 
4 .2 0 38 4.2 18 
4.3 43 

Total 20 1008 14 64 1 

o reserve section 

Teda ElementalY and Junior Secondary School had labelled the section(s) of grade one as l A , 
grade two and its sections as 2A, and 2B, grade three and its section 3A, and grade fo ur and 
its section 4A. 
The rest sections labe lled as 1. 1, 1.2, 1.3 , 1.4, and 1.5 fo r grade one and 2.1, 2.2, 
2.3 , and 2.4 for grade two , etc . were from Teda Elementary School. 



Appendix II. 

Part one. School record 

Instruction: 

Please write clearl y and eligibly. 

Name of recorder __ Signature __ 

I. School 's name: I. Teda Elementary 2. Teda Junior 

2. Pupi l's fu ll name: _ _ 

3. Pupil 's: grade __ and section _ _ 

4. Pupi l's age to the nearest year __ 

5. Pupil 's sex __ 

6. Pupil's last semester total scores __ 

7. Pupil's last semester section rank __ 

8. Pupil 's last semester average score __ 

9. I-low many days was the student absent from school duri ng the last semester?---- days. 

10. Student's repeati ng status at current grade 1. Repeater 2. Non repeater 

Part two. Questionnaire interview about socio-demographic factors of 

students and their families 

To be filled in by interviewers by asking primary school students who are upto 14 years of age 

and in grades 1-4. 

Instruction 

A. Please write clearl y and eligibly 



B. First tell to the interv iewee that you are going to ask him/her questions about themselves 

and thei r families. And request her/ him to give exact answers after li sting carefully the 

question/ so Then start asking the questions. Except the 241h question, each question has only 

one correct answer among the given choices, so you should have to circle the correct response, 

and if the question is open-ended, and a response referring numeral or other thing is provided 

then yo u have to write that number or response in the space provided with (ink) pen. 

Name of interviewer _ _ signature 

Name of student 

Student's age __ 

Student 's A. Grade B. Section 

I I . Student's sex I. Male 2 . Female 

12 . Residence I. Town 2. Rural 

13. With whom do you li ve? 

I. With my father and mother 

2. Only with my mother(because she has no husband) 

3. With my mother and stepfather 

4. Only with my father(because he has no wife) S.Other(specify) __ 

14. What is your birth order? __ 

15. Do yo u have radio? I.Yes 2. No 

16. Do you have television set? I . Yes 2. No 

17. Whose property is the house in wh ich you li ve? 

I. Our own 2. Kebele ' s 



3. Of the Organization of government rent house 

4. I do not know 5.0ther(spec ifYl __ 

18. Of what material is your house roof? 

I . Corrugated iron sheets 2. thatched 3. r do not know 

4. Other(spccifyl __ 

19. Of what material is your house floor? 

I. Cement 2. Earthcned 3. I do not know 4.0ther(specifyl __ 

20. How many rooms does have your house? __ 

2 1. Is there electricity in yo ur house? I . Yes 2. No 

22. How many persons do live in yo ur house? __ 

23 . Do yo u have a kitchen (separatel from your house? I. Yes 2. No 3. Other 

(specifyl __ 

24. From where do you get your drinking water ? (one or morc than one answers are possible, 

circle all the given answers? 

I. From our own tap 2. From Kebele tap 

3. From pri vate tap 4. From protected/ cleaned spring/we ll 

5. From unprotected/ uncleaned spring/we ll 

6. From river/stream 7. From other/s(specifyl __ 

25. Do you have latrine? I. Yes 2. Know 3.0ther(specifYl _ _ 

26. If the answer for the above "25'h" question is yes, then whose property is the latrine? 

I . Our own 2. Shared with neighbour 3. Public 4. Other (specifyl _ _ 

27. How do you di spose of your house waste? 

I. Into municipa li ty ' s or Kebele's bin .2. Into our own waste pit 3. On the open field 



4. Other(specifY) 

28. What is your father/ male caretaker' s occupat ion? 

I . Farm 2. Trade 3. Dail y laborer 4. Government employee 

5. Private employee 6. Other(specify) __ 

29. What is yo ur mother/ female caretaker's occupation? 

I . House wife 2 . Housemaid 3. Trade 4. Dail y laborer 5. 0 ther(specifY) __ 

30. What is yo ur etlmicity? I . Amhara 2. Tigre 3. Onno 4. Other(specify) __ 

3 I. What is yo ur mother education leve l? 

I. Unable to read/wri te 2. Able to read/ wri te 3. Grades 1-6 4. Grades 7-12 

5. Beyond 12 grade 6. Other (spec ify) __ 

32. What is your fa ther education level? 

1. Unable to read/wri te 2. Ablc to read/ wri te 3. Grades 1-6 

4. Grades 7- 12 5. Beyond 12 grade 6. Other (specifY) __ 

33 . What is your fa mily religion? 

I . Orthodox Chri stian 2. Muslim 3.0thers(speci fy) _ _ 

34 . Do yo u al ways wash your hands before you eat? I. Yes 2 . No 3. Other(specify) __ 

Part three. Medical history and educational obstacles questionnaire 

interview 

To be fill ed in by health ass istant by interv iewing students. 

Instruction 



A. Please write clearly and eligibly 

B. First tell to the interviewee that you are go ing to ask him/her questions about di seases and 

symptoms which they have experi enced. And request her/ him to give exact answers after 

li sting carefu lly the question/so Then start asking the questions. Each question has only 

one correct answer among the given choices, so you should have to ci rcle the correct 

response with (ink) pen . For the open-ended questions write the given response in the 

space provided also with (ink) pen. 

35. Have you been sick since last September? 

1. Yes 2. No 3. Other(specify) 

36. If the answer for "35'h" question is yes, then( ask) have you had: 

I. Diarrhea? 

2. Lung tuberculosis? 

3. IPIs? 

4 . Malaria? 

1. Yes 

1. Yes 

1. Yes 

1. Yes 

2. No 

2. No 

2. No 

2. No 

5. Whooping cough/ measles? 1. Yes 2. No 

6. Others(specity)? __ 

37. Since last September which of the following symptoms have you experienced? 

I. Vomiti ng? I.Yes 2. No 

2. Abdominal cramp? 1. Yes 2. No 

3. Itching/ scabies? 1. Yes 2. No 

4. Easy tiredness? 1. Yes 2. No 

5. Insomnia? 1. Yes 2. No 

6. Anorex ia 1. Yes 2. No 



7. Hearing difficul ty? 

8. V ision difficulty ? 

9. Dizzi ness? 

10. Others(specify)? __ 

I. Yes 

I. Yes 

I. Yes 

2. No 

.2. No 

.2. No 

38. Since last September have you been treated for the above or other diseases or symptoms? 

I .Yes 2. No 3.0ther(specify) __ 

39. Do you always wear shoes? I. Yes 2. No 

40. Since last September, among the following which have been obstacles in yo ur education: 

1. M uch workload at homel out of home? I . Yes 2. No 

2 . No light to study at home? I.Yes 2. No 

3. Educational material shortage(iike exercise book, books, pen, others)? I.Yes 2. No 

4. Lack of family support/cncouragement? I.Yes 2. No 

5. Own ill ness? 1. Yes 2. No 

6. Family ill ness? I.Yes 2. No 

7. Easy tiredness with light study? I.Yes 2. No 

8. Lack of educat ional he lper(tutor)? I. Yes 2. No 

9. Hunger? 1. Yes 2. No 

10. Abdominal cramp? I . Yes 2. No 

II.Time not devoted to the study? I.Yes 2. No 

12. Others(specify)? __ 



Part four: Measurement of weight and height 

To be done by health ass istants 

Instruction 

Please measure carefull y and record the results in the space provided. 

41. Student' s weight in kg as recorded (highli ghted) by the digi tal weight scale __ kg. 

42 . Student' s height to the nearest a .-Scm cm. 

Part five. Physical examination . 

To be done by a nurse. 

Instruction: 

Fill in the space provided or circle the cho ice which corresponds your finding. 

Pupi I' s name __ 

Pupil 's age __ 

Pupil's sex __ 

Pupil's : grade __ and section __ 

43. Does the child have 

I. Wearing clean clothes? I. yes 2. no 

2. purulent eye/s discharges? I. yes 2. no 

3. conjuncti val pallor? l. yes 2. no 

4. go iter ? I . yes 2 . no 

4.1. If chi ld has go iter, specify grade: 

5. dirt in finger nai ls? 

OneA? I .yes 2. no 

One B? I . yes 2. no 

Two? I . yes 2. no 

Three? I. yes 2. no 

I. yes 2. no 

6. abdominal distention I . yes 2. no 

7. fac ial/pedal edema I . yes 2. no 



8. scabies 

9. wearing shoes? 

t. yes 2. no 

l. yes 2. no 

to. other gross abnormality/ies(specifY) __ 

Part six. Laboratory results of stool examination. 

To be done by Lab. Techn. 

Instruction: 

Using the usual way of quantifying write yo ur finding in the space provided . 

44. Number of eggs/larvae per slide of 

I. Ascari s 

2. Pinworm 

3. hookworm 

4. other/s(specify) __ " 



Appendix III. 

Table lB. Rating(scoring) of se lected items to determine the SES ofTeda primary school 
child ren, April 2000. 

item Score 

havi ng own radio 

havi ng own house 2 

hav ing own te levis ion set 4 

having own tap water 

ava il abili ty of/having latri ne 

avai labili ty of /having kitchen 

li ving in/having a house of cemented floor 4 

living in (having a house of corrugated iron sheet roof 

li ving in /hav ing a house of2 rooms 

living in /havi ng a house of 3 o r mo re rooms 3 

father in trade occupation 

Total 20 
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