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Abstract 

A cross sectional study was conducted in vo lving 641 student s oC the two primary schools of 

Teda town. No rth Gonde r. The purpose of the study was to determine the nutritional and 

intestinal parasitic in fection (!PI) status of the chi ldren, the effect of IPI and nutritional status 

on the children's academic performance, and the effect of I PIon nutrition . Data were collected 

using questionnai re and anthropometri c measurements. Physica l and stool examinations were 

also carried out. Schoo l average scores were obtainedfi'OITI school records. The data were 

entered. processed and analysed using EPr In fo version 6, computer software (and its 

sub program EPINUT). Underweight and stunting were fou nd to be 59.8% and 41.7% 

respective ly, whereas the overalllPI rate was 77.7%. The commonest infection was Ascaris 

lumbricoides with prevalence of66.7%, followed by Entameba histolytica with prevalence of 

14 .8%. Low than high pupils' school average score was significantly associated with 

underweight, X2 = 39.45 , (p value < 0.000 1), and with stunting, X = 19.79, (p < 0 .00 1). 

Intestinal parasitic infection did not show any association with the nutritional status and school 

performance of the children. A higher proportion of the yo un ger than the older age group was 

underweight, OR = 1. 86 (95% CI = 1.32,2.64). Also higher proportion of the urban students 

than that of the rural ones were underweight, OR = 2.25 (95% cr = 1.59, 3. 18), and a 

sign ifi can tly higher proportion of the urhan than the rural students were stunted. The town and 

the rural students were not different regarding to 11' 1. Th is survey should sensit ize concerned 

bodi es for improv ing primary school chi ldren's hea lth and nutrition. Recommendations are 

made to take actions to all eviate the IPI and nutritional problems of the school children. 
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]. Introduction 

1.1. Background review 

School children need to be hea lthy and well nourished. in order to be content and learn better. 

School child ren constiMe around 1/4 of the total population ofa nation and they are the future 

productive fo rces. These children are vulnerable to nutritional deficiencies and debilitating 

effects of intestinal parasitic infections. So they need more attention and care ( I , 2) . 

Infectious communicable diseases and nutritional problems are causing about 60-80% of the 

health problems in Ethiop ia. Helminthiasis is among the leading causes of medical 

consultat ion in the country (3). 

Intestina l parasitic in fections (lPls) are very conUllon with highest intensity in school age 

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

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

nutrition (4-7). 

Both nutrition and educati on have relationship of mutual in fluence . Education helps to 

improve nutriti on. and improved nutrition is necessary fo r physical (i ncluding brain) growth 

and deve lopment (6- 10) . Shortage of nutrients for formati on (building) in clu'onic 

undernutri tion could lead to stunting, and cogniti ve deve lopmental delay. Because of energy 

shortage, acute or c1uunic protein energy malnutrition (P EM) also reduces cognitive functions 



or school performancc. Belter nouri shed children show 11 greater attention and learning 

capacity than mal nouri shed ch ildren (6 . 9-14). Undernutriti on acts synergistica ll y with poor 

socio-cnviro nmenta l factors to affect negati vely cognitive deve lopment of a child . The 

deve lopmenta l lag of a student could be reversed if a re medial feedi ng alone or better 

combi ned wi th psychosocial or environmental stim ulation (enri chment) is provided (9-1 2). 

Good health as good nutri tion is a key [actor to attend school, continue education. and ach ieve 

high ed uca ti onal performance. Education to be effecti ve needs good health. On the other 

hand, increased levels of education of an individual are positively assoc iated wi th his/her 

increased work capacity and income, decreased fertil ity rate, improved nutrition status and 

fam ily health, and favo rable tendency to moderni zation (6-10). There fore, health is affected 

negati vely by nutritional deficiencies, IPI, and poor education. And poor health hi.nders 

ed ucation (4. 6, 8-10). 

Health, nutritional , educati onal, economical, and socio-politica l benefits can be gained from 

investment in school heal th includ ing improved nutrition promotion (6-7). 

The causes of each prob lems are multiple and their so lution needs a multifocused and 

mu ltisectoral effon . Schoo l feeding programs, and deworming can serve as short term 

so lution. The long term solutions are socio-economic development and erad ication of poverty. 

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

water suppl y, health service access, and improved nutrition (4-8, 10, 15-1 6). 
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1.2. Statement of the pl·oblem. 

Nutritional deficiencies, and IPI are threats for the health and education of school children (6). 

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

Ethiopian school children. The same is true regarding the effects of IPI on PEM and school 

performance of the children. The effects of socio-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), persoll 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 tlu'ough school for better li fe as a continuity of care 

from preschool to school children. 

2. Literature review 

2.1. Magnitude of the problems 

A. Malnutrition 

World wide, PEM affects about 1/2 billion children (4, 17). And in Afri ca, in 1982, 35 -70% 

of Tanzanian children were found stunted (18). More recently, in rural Ej isu-Juabe district, 

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

wasting and stunting were found 44.4% and 54.9% respectively (19) . Out of the total 62 .7% 

anemic primary school children of Kenya, 50.3% were found with iron deficiency anemia 

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

Sidamo region, in post harvest season, 27% of the primary school children 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 Recommended Daily Allowance (20). Nutritional anemia was 18.4% in the genera l 

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

Gonder was 47.2%, in 1987 G. C. (21). 

B. Intestinal parasites 

Asca ri s, hookworm, and whipworm affect more the school age children than the adult 

population. Contrary to Enterobius vermicularis, strongyloides is nutritionally imp0l1ant but 

is less prevalent (2, 22, 23). The prevalence of ascaris, hookwOlm, and whipworm were found 

17%, 12.4%, and 28% respectively in Kampala (24), and 4'1%, 82%, and 92% respectively in 

rural Kenya (25). 

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

primaIY school children was ranged from 9% to 98% (26). Also in Addis Ababa primary 

school chi ldren, it was 50% ill 1968 G.c. (27). Necator americanus infection is found mostly 

in humid lowlands of Ethiopia (28). A study in Asendabo, Omo-Nada woreda (lima), 1" - 8th 

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

2 1.6% respectively (29) . Whereas in North and South Gonder primary school children, the 

prevalence of ascaris, hookworm, and T. trichiura 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% 

respect ively in the lowlands (30). 

2. 2. Causes of the problems 

rEM . IPI and poor school performance of a child are determined by the interactions of 

mUltiple and complex factors (7, 3 1-37). The syndro me poverty is their root cause which is 

depri vation of the basic human needs. Its elements include ignorance, harmful traditiona l 

practices, underdevelopment of agriculture, unemployment, ullsanitary environment, 

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

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

2.2.1. Dete l'minants of undel'l1 utrition 

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 (l0, 34). In 

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

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

decreasing ce llular 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 flllther iltlection by depressing cellular and humoral immuni ty. And these infections 

including IP in fection cause PEM by various mechanisms including the following: 

I. decreasing in take of nutrient due to anorexia and vomi ting. 
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2. increasing metabo li c rate and nutrient need for nutrient wastage. fever, and others. 

3. decreasing alimen tary sec retions and absorpti on. 

4 . increasing nutri ent wastage due to diarrhea.(3 I, 34. 36, 42) . 

inadequate household food security is olle o f the underlying factors fo r PEM. Its main 

determinants are ignorance, disasters and unfavorable agro-ecologica l environment. Low 

inputs into the eroded infert il e soi l, lack of high yielding variety o f seeds and Ii vestocks 

coupled with drought. crop pests, and population increase are also fac tors for food shortage 

(34). Cultural taboos, inadequate food storage. and processing are reasons for food shortage 

(36 , 38). Unfa ir intrahouse food distribution among fa mily members is another cause of 

undernutrit ion. for e.g .. in Ethiopia, women and chi ldren eat last and the least food (34). 

Inadequate child and maternal care is a second underl ying factor for malnutrition. Mother's 

low status and insufficient time to care many short-spaced chi ldren predispose the child to 

disease and inadequate dietary intake. [n case of illness, the sick child gets inadequate care and 

feed. Thus a mother who does not have the necessary resources and social SUppOlt is a risk 

facto r For undernutrition, IP inFection and poor cogniti ve development oFthe child (34-38, 43) 

A third underly ing factor for undern utrition is inadequate hea lth service and unsanitary 

environment. The unavailability or nonuse of primary hea lth care services are contributory 

factors for PEM , si nce such services could prevent or rehabili tate PEM (34, 36, 38, 43). 
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There is an interaction among the three underlying causes of undernutrition. Inadequate 

household food suppl y forces the mother to work more hard to secure food. This worsens her 

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

infection. As a result the inadequate household food supply is worsening by taking the 

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

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

nutrition (34 , 36-38, 43). 

The possess ion and control of resources by an individual or a community 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 ii-om developed countries. As a resuJt of socia-economic injustice, either 

nationally or internationally, a vicious circle is created in which poverty as a root cause 

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

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

underdeveloped (34, 36, 38-41). 

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

severity, timing of occurrence and corrective measures. An ongoing PEM, in acute or chronic 

form. decreases the physical activity and mental functioning of an individual due to energy 

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

in early childhood. Early starting of adequate feeding and care for the undernourished child 
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co uld reverse brai n damage (7. 31, 35,37, 44-47). 

lDA is main ly due to hookworm infection (blood loss) in children. and to a lesser extent due 

to inadequate dietary iron intake (poverty). Chronic lDA. and iodine deficiency disorder (IDD) 

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

2.2.2. Determinants of IPI 

I rI s are the ma in factors in rEM by causing or aggravati ng it (1-2 , 4, 31). II' infection is 

acquired and transmitted by the interacti on of hum3n host and envi ronmental (including the 

agent II') factors. In developing countries, the majority of the populations li ve overcrowded. 

wi thout having basic sanitati on and they defecate on the open fi eld and contaminate the 

environment. They are the agent of spread and victim onp infection (32, 49-50). 

For their hi gh prevalence and nutritional im portance in primary school children, on ly the 3 

commonest so il transmitted nematodes namel y ascaris, hookworm and trichuri s (4) are 

described. 

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

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

reservo irs for adult IP, whil e the soi l is reservoir for eggs/ larvae ofIP. The type of so il , and 

temperature (or climate) determine the surviva l and development of the eggs or larvae. Eggs 

of ascaris and trichuri s need temperate climatc, shaded. moist, oxygenated and hard clay so il , 
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whereas hookworm eggs/larvae need warm, moist and oxygenated soi l 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 soil 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 lru·va of Ancylostoma duodenale is 

acquired by skin penetration and ingestion. And infection of ascaris or trichuris is occurred 

by the ingestion of the parasite eggs. Such ingestion is occurred when the child eats wi th the 

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

unwashed and uncooked contruninated food, since excreta used as ferti li zer or improperl y 

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

Children are at more risk to IP infection due to their fi"equent hands contact with contaminated 

soil and less awru·eness of hand washing 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 development and habit modification, i.e., less exposure. But there is no 

development of permanent protective immunity to reinfection. Immunity seems to limi t 

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 o f lPI or are poor to get rid of IPI by getting treatment. Or they do not 

use or use improperl y the ava ilab le latrine. Such fam ilies perpetuate the infection transmission 

by contaminating their houseyard . Also the poor hygienic practices of food handlers in public 

calering and their inadequate supervision playa role in IP transmiss ion (36, 52) . 

IPIs produce anorexia , vo miting, diarrhea, abdo minal pain , nutrient wastage, blood loss, 

itching, easy fatigue, insomnia and irritability. Some of which are reasons for undernutriti on 

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

undernourished child, possibly due to immuni ty depression by PEM . The depressed immunity 

facilitates invasion by other infection ( 1-2, 4,22, 32, 49-55). 

2.2.3. Determinants of school performance 

Learning ability (intelligence) of an individual or a child is determined mainly by the 

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

is influenced by the psychosocial enviromnent (nurture). Good nutrition, health, and 

psychosocial conditions are needed for normal growth, and cognitive functioning of the brain 

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

PEM, IDA and IPI are causes of poor physical and intellectual development and school 

performance (1-2, 4, 33 , 35, 37). An undernourished child is less likely to get optimal 

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

development. The poor mother and the impoveri shed envi ronment provide little for the child 
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to explore and have optimal development. The child is more li ke ly to be abused and to have 

low self-esteem. and poor personality and cognit ive development (4, 7, 33 . 35-37. 43-47. 56). 

Therefore. school performance of primary schoo l chi ldren depends on their health, past and 

present nutri tion and developmental status. Past nutritional deficiencies including PEM, IDA 

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

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

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

facto rs a lso determine hi s/her academic success (35). The child ' s work load for income, 

educati onal materia l shortage and lack of support and supervision hinder hi s/her school 

performance. So do child's interactions with peers and teachers . The child's attitude towards 

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

academic results (34-36, 56). 

2.2.4. Study evidences 

Polli tt et. al. had studied two groups of 600 people, aged I I years - 27 years, in 4 villages of 

Guatemala from 1988 to 1989. One of the group was fi'om two vill ages and had received 

Fresco (sweet drink with no protein) Supplementation from 1969-1 977. The other group was 

from the rest other 2 villages and had received Alo le (hot maize gruel rich in protein) 

Supplementation also from 1969-1 977. Each gro up had received the supplementation 

prenatall y and for at least 2 years after bi rth. The supplementati on study participants were 

pregnant woman, and children under the age of 7 years. Literacy, vocabulary, arithmetic and 
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a standard nOll verba l intelligent tests were administered to the study population. Scores of the 

results were co rre lated with education and economic status (measured by house qua lity and 

mother's education) . The Ato le recipients, pm1icular early in age scored better in the tests. The 

best result was for the poor socio-economic group. The Ato le group had also increased 

educational achievement (37). The study is a strong evidence for the relationship of 

undernu trition, povel1y and school performance. 

A matched case-control study was conducted in Jamaica. Nineteen ch ildren wi th Trichuri s 

(aged 27 months to 6 years o ld) were matched with uninfected control children. In fec ted 

ch ildren were fou nd stunted, -2.2 ± 1.1 Z-score versus -0.2 ± 1.1 Z-scores of the control 

group (p<O.OOI ). infected children who were living with their father were significantly lower 

in number than the control (4 versus 10). The malnomished ch ildren scored less in every 

subscal e of Griffiths. On multiple regression anal ys is the presence of fa ther was the factor 

which determined intellectual development of the chi ld (57). 

Another study was conducted in Sao Paulo City, Brazil , on 252 children aged 6 l11onths-60 

months old using the ri sk approach analys is and a combined nutritional classification of 

Gomez's and Waterlow's methods. The ri sks of moderate undernutrition were found 2.85 (P 

< 0.05), and 2.71 (P < 0.05) for Ascari s lumbricoides and Trichu ri s trichiura infections 

respect ive ly. Ascaris was also fou nd associated witb 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 chi ldren aged 9-12 years old, who were infected with 

Trichuri s trichi ura were fo und absent from school twice as compared to noninfec ted (59). 

Rural primary school children, (also in Jamaica), who had infection of whipworm and ascaris, 

and mild PEM were found achieving lower scores in spelling, reading and arithmetics (60). 

In .lima, Ethiopia, intellectual abi lity assessed by Ravens test were found significantly lower 

in stunted children than nonstunted ones (6 1). 

From the literatme review it became clear that the magnitude ofPEM, and the relationships 

ofPEM with [PI need to be studied in Ethiopian primary school children. The magnitude of 

stunting, and stunting and wasting was studied by Bekele A. et. al. (20) before \ 6 years for a 

subsample of children aged 6-\ 0 years. This subsample represented a very smal l fraction 

(12.9%) of the total sample of 132 study subjects, aged 6- \ 8 years. No study was conducted 

regarding the effect ofIPI on nutrition in Ethiopian primary school children. 
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3, Stud), Objective 

CenCl'al: 

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

performance of school chi ldren. 

Specific: 

To determine nutritional status of primary school children 

2. To determi ne the prevalence ofIP infections in primary school ch ildren 

3. To assess the effects of IP infec tions on nutrition status. 

4 . To examine the effect of malnu trition on school average score 

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

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

and MN. 
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I 
4. Methodology 

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

E. C '/2000 G. c., to assess the magnilUde of PEM, and [PJ among Teda primary school 

children. The study has both descriptive and analytic components. The descriptive part 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 identify some socio-

demographic risk factors such as influence of religions, urban or rural residences on PEM. 

Influences of PEM, and IPJ on school performance were analyzed . 

4.2 . Study area and population . 

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

Amhara Region. Northwestern Ethiopia. 

Tecla town is a small special kebele (a small administrative unit), located on the sides of the 

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

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

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

Accord ing to the 1994 national census, the town (Ted a) had a total popUlation of 2853 , of 

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

housing units of the tOWIl . 666 (93%) were made of wood and Olud, 41 3 (57%) were using 

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

The zonal capital , Gondartown and Teda town have similar altitudes , climates and cultures. 

Gondar is at 2200 meters above sea level. The climate of Teda is woina dega (moderate 

c limatic conditions) with mean annual temperature between 13 - 20 degree centigrade and 

mean alU1lIai rainfall between 1200 - 1500 cm (according to North Gondar Zonal Planning and 

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

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

Teda town, though they were not under Teda administration. The villages are well known for 

cattle raising and growing of food crops. Children from these villages were attending their 

primary education in Teda town since schools were not available in their vill ages. The total 

population of the villages was around 16 thousands (62). 

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

Elementary and Junior Secondary School. According to the respective school enrolment list 

of 1992 E. C.( 1999/2 000 G.c.), Teda Elementary and Junior Secondary School had a total of 

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

grades 1-4. 

The study population was children, aged 6 years - 14 years, of the primary schoo ls ofTeda 

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

Schoo l and Teda Elementary and Junior Secondary School. Accord ing to the inforL11ation 
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given by the respecti ve school directors, the students, aged 6 years - 14 yea rs, who were 

lea rning in the elementary schools of Teda were from Teda town and the six surrounding 

vi llages. The m ajority of these students were fro m the six villages. 

In clus ion criteria: Eligibles for the study were students in grades 1- 4, and who were 

learning in and had taken the first semester examinations of Teda primary schools. Results of 

the school exam inations of the first semester were needed for assessi ng the effect oflPI , and 

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

could measure schoo l performance, even though it is a crude, complicated and liable to bias 

measurement due to the in volvement of di fferent kinds of subjects (I ike Amharic and Engli sh 

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 fi nal 

school marks and Ravens test sco res was found to be 0.36 (p<O.OO I) in that study (61). 

The age group of 6 years-1 4 years was chosen because the foc us of this study was 011 school 

children. Since no other better source of accurate age record (like vital reg istrati on) was 

avai lable in the study area, the age (in years) of each student was taken from each school's 

master list or roster, in which were li sted also examination results, and other informations of 

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

nearest complete year. In such case, the over and under estimationes of age cou ld be ba lanced 

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

underwe ight. And overestimation of age gives overestimation of stunting and underweight. 
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Out of 1008 eligible students from both schools. a sample of 630( 64%) students was se lected 

by using random or probability sampling method (as described in the section of sampling 

method below). Out of736 eligible students ofTeda Elementaty School, 422 (57%), and out 

01'272 eligible students of Teda Elementary and Junior Secondary, 208 (76%) were selected 

and included in the sample. 

4.3. Sample size and sampling method . 

sa mple size = n = 600 children, by using the formula 

(Za12J" pq 

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

d2 

With the 5% cont ingency addition , the sample size = n, = 630 

Where : 

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

add ition is a contingency for nonresponse compensation. 

Za , = 1.96, which is Z va lue that corresponds to the 95% confidence interva l. 

p = proportion of stun ted children assumed to be 50%. Since no previous study had provided 

the prevalence rate of stunting in Ethiopian primary schoo l children, 50% prevalence rate of 

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

prevalence. and statisticall y significant ana lyses of the data, 
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q = nonstunted children aSSlune also to be 50%. 

d'-(O.04l' = 0.00 16 = margin ofetTor, tolerated di screpancy between values or the sample and 

the study population. 

Sam pling mcthod:- A multi stage sampling was lIsed to select the sample. To give more 

detail , it was a two-stage sampling. The fi rst stage was stratified cluster sampling with 

proportional allocation to size, and the second stage was simple random sampling. 

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

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

proporti onal to size allocation by grade was done. The unit of sampling in the fi rst stage was 

secti ons 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, un ti l the required size of a grade level was 

obtained, one or more section(s) was/were selected by simple random sampling (lottery) 

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

requ ired (propoI1ional) size for that grade level, by the same lottery method, one section of that 

particular grade leve l was selected as a reserve to complete the required size. Subjects from 

the reserve section were selected by simple random sampling method until the required 

number of the grade level was obta ined. The final sample consisted of clusters o f many 

complete and incomplete grade-sections from grades 1-4 of both schools. More than 50% of 

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

A. Questionnaire fOI' individual intel·view. 

A standardi zed. closed-ended and coded questionnaire with a few open-ended questions was 

prepared first in Amharic, which is the language of the study population. Then the 

questionnaire was translated into Engli sh, and it was translated back into Amharic to check and 

correct any inconsistencies or disto rt ions of words or concepts. The I'irst part of the 

questionnai re had included socio-demographic variables of the pupi l and his/her 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 oflatrine, sources of water. 

and others (see Appendix II. Part two). 

The second part of the questionnaire (Appendix O. PM three) had included: First ly med ical 

history or the presence or absence of se lected symptoms like vomiting, pain, itching, insomnia, 

poor appetite, cough, easy tiredness, hearing or vision difficulty. Secondly nutritionally 

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

cough/measles, pulmonary tuberculosis, malaria, and IPI. And thirdly se lected determinants 

of education such as the presence or absence of hunger, personal or family illness, workload, 

lack of fam il y support or educational materi al, time shOltage, and others . All the variables of 

the second part of the questiOlmaire were collected by trained health assistants. 
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B, C hecklist 01' rccording fOf'mat . 

Thi s format was used for data gathering from each school li st regarding each pupil 's name, 

sex , age, the first semester school absenteeism, and section average score, and others 

(A ppendix n. Part one). Age was used as exposure for PEM, and !PI. and to calculate 

nutritional indices or underweight, and stunting. The last semester school absenteeism. 

average score were used as outcome vari ables for PEM, and fPI. 

C. Anthr'opometric measurement: 

A digital portable weighing scale labeled as " Qualitat Skontrolle SI 605, Soelmle, Germany" 

was used for weight measurement. This scale could measure upto 130kg to the nearest 0.5kg. 

A portable plastic instrument labeled as "Leicester Height Measurement, Case Strap, eMS 

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

disarticulated and rem1iculated easily. It Ca ll111easure upto 2 meters with 0.1 cm precision. It 

has a fixed feet board and slides to fi x it to a wal l. Further detail s on mllhropometric 

meaSLU'ement were described in section 4.5.5.) . 

D. Physical examination. 

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

and coded format(checkli st) fo r presence or absence of symptoms or diseases. The included 

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

body abnorma li ties. eye di scharges, goiter by using a standard goiter grad ing scale (38), edema, 

scabies, cataract, and others (A ppendix 1I. Part four). Some of these variab les were used as 
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ex posure ror IPL PEM, and schoo l performance (further detail s were descri bed in secti on 

4. 5.5.). 

E, Dil'eet stoo l smear exam 

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

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

eggs or ova oflP . The smear was prepared with 0.9% sodium chloride so lution (63). More 

details were given below in secti on 4.5.5. The total items or questions (including subquesti ons) 

were 81. 

4.5. Data collection procedure: 

4.5.1. Getting permission for, and conducting preliminary survey. 

The proposal was approved by the Eth ical Comm ittee o f the Fac ul ty of Medicine tlu'ough the 

Depmi ment of Community Health. Permiss ion was also obtained from the study area relevant 

authoriti es . Informatio ns regarding the number of students in each school , grade, grade­

secti on, and avai lable spaces for the survey were obtained in a visit of the schools. The time 

schedule for data co llection 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 

pupil s. 

After the preliminary fi e ld survey, questionnaires, recording fo rmats, and data collectors' 

instructi on material were prepared. The necessm'y materials and drug were procured. A ll these 
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items were transported to the study area. 

4.5.2. Personnel recruitment and orientation . 

After one month of the first fi e ld wo rk, three interviewers who had completed 12"grade were 

recruited from the study site. They were fami liar with the loca l cu lture and speaker of 

Amharic (the local) language. One week training regarding how to in terview was given to 

them by the principal investigator. 

Other data collectors were also recru ited including one nurse for physical examination , one 

laboratory tec hnician, some school unit leaders and home room teachers, and two health 

ass istants. The health assistants were also trained for tlu'ee days on medica l hi story interview 

and measurement of weight and height. 

During the training an instruction manual was di stributed to each of the trainees. 

The nurse, lab. technician, and school persOlmel were oriented about the research and the work 

expected from each of them. Each school' s uni t leaders and home room teacbers were 

ass igned to co ll ect the school record data. 

4.5.3. Pilot survey and standardizing the questionnai re 

Pretest study was calTied out in a nearby elementary school. Around 46 pupi ls from grades 1-4 

participated in the pretest. The pupil s were interviewed regarding their socio-demographic 

characteri stics by the 3 interviewers and medica l interview were conducted by the heal th 
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assistants using the standardized questionnaires in Amharic language. Weight and height 

measurement were also taken by the hea lth assistants. 

The purposes o r the pretest were to know the time needed to complete eaeh questiOlU1aire and 

meas urements, and to see whether the intervi ewers and pupils were ab le to understand the 

questions and to check if weight and height measurements were done co rrectl y as it was 

intended. A test and retest study on 16 pupil s were conducted to verify rel iabi li ty of the 

pupi ls' answers. About 96% of the first and the second interview answers were matched 

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

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

the fin al questi onnaires were prepared in Amharic . 

4.5. 4. Conducting data collection 

Data co ll ection was started after a week of the pretest and conducted fo r about one month 

during April 2000. The research team was given a brief instruction about the work schedule 

and the need of good quality work . The importance of the study and free treatment for those 

who have IP and scabies were expla ined to the school staff. The confidentiali ty of infonnation 

given was assured. The schools' staff and admin istration were requested for collaboration. 

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

The name and age of the eli gible pup ils were obtained from the ir respective official school 

li sts . Using the lists the eligible subjects were call ed from their section to the data collection 

room(s) to be studied. 
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The work place was ananged and the work fl ow was that the selected pupi Is were sent to the 

examinat ion/interview place from their room by their attendi ng teacher. Then the pupi ls went 

to the socio-demographic interviewers, from there they we nt to the health assistants for 

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

physica l exam inati on. Finally stool examinati on was done. And the fo llowi ng data were 

collected. 

J . Socio-demographic factors by interview: 

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

his or her data were coll ected. Then the socio-demographic data of each pupi I were collected 

by the trained interviewers. 

2. School rccord : 

Us ing the school recording format each school 's unit leader and home room teachers had 

co ll ected such data . 

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

Weight and height data on each study subject were co ll ected by the health assistants. Weighing 

of each pupil was done with minimal cloth ing and ·to the nearest 0.5kg. Boys were weighed 

wearing their trousers, whil e girl s were weighed wearing their min imal dress. Measurement 

of height was carried out without wearing shoes, to the nearest 0.1 cm and the fi nd ings were 

recorded in the prepared recording [onnat in which was also wri tten the student's name. Also 

by interviewing each pupi l the hea lth ass istants had co ll ected data regarding the absence or 

presence o f selected di seases, symptoms, and educati onal determi nants (o bstac les) . 
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4. Physical examination: 

App lying inspection and palpation wi th due attent ion for privacy, the nurse had examined the 

pupil s. The student 's name and the findings were recorded in the recording form at. 

5. Stool examination: 

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

II' infect ion. After an instruction, each study subject was given a labe led plastic stool 

conta iner with an appl icator and paper. Each pupi l was accompanied to the school toi let by 

the lab. assistant to ensure safe collection of specimen. Preparations and examinations of stoo l 

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

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

under li ght operated microscope. For each student on ly one slide of stool specimen was 

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

the recording format. AHer completing all stool examinations treatment was given for those 

who had IP I on the site according to "Drug List" (64) guidelines. 

4. 6. Definition of terms (opel'ationaI): 

School performance is defined by categori zation of the sample students by their: 

I . first semester school average score status as low (when the average score was 

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

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

average score was above + 1 SO of the average score's mean). The original school 

average score was given out of hundred to each student of the same grade level aDd section 
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for the first semester acade mic results . 

2. or first semester school absenteeism status as high, and low or no absenteei sm. 

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

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

or non formal education was for those fathers or mothers who were either unable to read/v/rite 

or had not attended formal education but they had attended reli gious education from churches 

or mosques, or adult education. 

4. 7. Data quality and instruments contro l: 

The principal researcher was the overall coordinator and supervisor of the research activities 

on daily basis. During the data collection, constant monitoring and supervision were carried 

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

technician were supervised. 

On occaSions, on the questionnaires, and formats filled in by interviewers, the principal 

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

From each school , 20 completed records were also checked against the original sources or the 

School Master Li st (roster) fo r reli abili ty of the data. 

The correct use and fill out of questiolUlaires and recording fo rmats we re checked by the 

supervisor during the night time. Any mistakes or inconsistency or omissions were corrected 
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as soon as poss ible. Any missed data were obtained within 24-48 hours. The SOCIO­

demographi c and medical history questiOlU1aires were tested fo r reliabili ty by the pretest (pilot) 

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

necessary readjustment was made based on the pretest and retest result s. The physical 

examination data were al so tested for reliability against the supervisor's results on some 

studen ts. 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 which was kept 

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

technician to be more seri ous on the examinatio n. Because it was made kno wn that repeated 

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

data of this study. 

4.8. Data processing and analysis 

4.8.1. Entt-y, cleaning, and recoding 

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

into a computer which had included EPI iNFO VERSION 6. They were cleaned by numing 

frequencies and printouts and some mistakes or inconsistencies were corrected. 

Operationalizationitransformation of many variab les were done including the followin g ones. 

I. Anthropometric indices were calculated using EPfNUT (subprogram of EPIlNFO). These 

ind ices were expressed using Z-score (65), in rel ation to the reference median of the National 

Center for Health Statistics (NCHS). Underweight, stunting, and wasting were expressed by 
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weight for age Z-score (W AZ), height for age Z-sco re (HAZ), we ight for height Z-sco re 

(WHZ) respectively using < -2 standard deviat ion « -2S0) ofZ-seore as a cut-off. This cut­

off was also used Fo r both wasted and stunted which was the combination of HAZ and W AZ. 

Nutritional status was used as exposure variable for school performance, and as outcome 

variable for the socio-demographic vari ables (exposures) and IP infection (exposure). 

2. Each symptom of di sease, or each disease or physical examination finding was coded 

individually 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 for all diseases or all physical examination findings. Symptoms li ke 

vomiting, and anorexia, and diseases like diarrheal disease, and measles were used as exposure 

for nutritional status or school performance. There was great potential for recall bias especially 

in the younger school chi ldren. 

3.. Educational obstacle(or determinant) vari ab les were also dichotomized individually as 

yes or no, and grouped as yes or no by the presence of at least one obstacle. They were served 

as exposure for school average score and absenteeism. 

4. Average score was categorized into 3 to be used as outcome variable for [PI , PEM and 

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

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

"high" when it was above the median school absenteeism days. 

5. Some of the soc io-demographic facto rs were used to create new variables. For ego socio­

economic status (SES) was created by givi ng a relative scores to some items. (A comparative 

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 using the median score as a cut-off. SES as the rest of the socio-demographic 

factors was used as exposure for school performance. and PEM. The items and the 

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

6. Stool exami nation results were dichotomized as present or absent of eggs/larvae of a 

particular [PI (because it was difficult to use in a meaningful way the counts of the direct stool 

smear results which were reported as, "no", "few", "3 ", "4 ", "too many" , etc. eggs/larvas/ 

cysts oflP ). In add ition, alllPls were recoded as one group with yes/no by the presence of at 

least one IP!. 

4.8.2. Data analysis. 

The data analyses were also canied out using EPI Info version 6. , and the Statistical Package 

fo r Social Science Version I O.(SPSS) Softwares. 

I. The anthropometric indices were used to indicate the nutrition status of the study 

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

deviation (SD) from the median Z-scores were undernourished, and described by percentage 

(undernouri shed x 100, over the total sam ple students). 

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

positive pupil s over the total sample, and presented in frequency table. 

3. The school perf0ll11anCeS were expressed as percentages of low, average or medimJ1, and 

high average score, hi gh and low or no absenteeism, and repeat/not repeat at current grade. 

4. The association of IPI (using as exposure infected or uninfected) and nutrition status (as 

outcome variable normal or stunted or underweight) was analysed by a 2 x 2 tab le, odds rat io 
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(OR), and 95% confidence interval (95% ell . 

5. The socio-demographic variables (as exposures) were ana lysed in relation to 

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

5.2. School average score (as outcome) by using a 2x3 tab le, and X2 (p value), absenteeism by 

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

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

confounders of the socio-demographic variables (exposures) for the outcome vari able of 

nutritional status (like underweight and not underweight), and school performance(like high 

or low absenteeism). All the analytical resu lts were presented in tables. 
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5. Ethical issues consideration 

Ethical approval was obtained from the Ethica l Committee of the Faculty o f Medicine through 

the Department o f Community Hea lth . Informed verbal consent or permission was a lso 

obtained fro m No rth Gonder Zonal Education , and Health Departments. Each of these zonal 

departments was passed the message of permission to their respective lower woreda and Teda 

town ad ministrations including the schools and hea lth center. 

The fi"eedom of the pupils to participate or not participate in the study was explained to the 

study subjects. The importance of the study and the free treatment for those who have IPI, 

scabies and other illness was also explained. 

The confidenti ality of the data was assured (i.e. access to data was limited only [or the research 

leam).The study had no harm to the study subjects. 

At the end of lhe study, according to the "Drug List" (64)guidelines, treatment was given to 

those pupils who had intestinal paras ites , scab ies, and for one case of vitamin A deficiency 

by the study team at their respecti ve school s. Education 011 nutrition, personal hygiene and 

environmental sanitation was also given to the pupil s and school stafT by the researchers. A 

few parent s of very emaciated chi ldren were advised to take the necessary care for their 

children . They were coullselled to keep good hygiene, prevent IPI, PEM, and help the children 

in all poss ible ways. 
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6. Results. 

A total of 64 1 students, from grades I to 4, were emolled 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 addition of one student from each of grade three, and four 

by rounding the fraction (which was resulted from the calcu lation for proportional allocation) 

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

inclusion of32 and 42 students from the reserve sections of grade one and two respectively, 

stool examinations were done on the remaining (un selected) students for pm-pose of treatment 

in case of the presence of [PI. But by mistake complete data of 6 and 3 students were co ll ected 

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

sample (Appendix I Table IA .). 

Socio-demographic characteristics of the study subjects. 

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

students from Teda Elementary and Junior Secondary Schools. Of the 641 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 subjects were from the Amhara 

ethnic group (Table 1.). 
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Concerning educati onal status of parents, out of the total 603 fat hers, 159 (26.2%) were unable 

to read/write, and 244 (40.5%) were able to read/wri te (non formal education) . Abo ut 22% 

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

leve l. In contrast to their daughter students, educationa l status of mothers (N=629) showed 

that the proportion of the mothers who could not read/'\~'ite was more than doub le (60.1 %) of 

that of the fathers (26%), Table 2. While 11 6 (18.4%) were able to read/wri te, and onl y about 

16% of them had completed 12 grade. About half, 33 1 (5 1. 6%) of the fathers of the study 

subjects were fa rmers by occupation. Arou nd I I % of them were government employees. 

Many others were also involved in many different occupations, inc luding handcrafts, and 

house construction, growing of seedlings for afforestation, and sheep/cow herding etc. 

Socio-economic conditions of the study subjects and their parents. 

Out of the 64 1 sample, onl y 29.2% had radio and 2.8% had TV (Ta ble 3). 

Similarly, 539 (84.1 %) had their own house, while the rest (15 .9%) had rented their li ving 

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

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

earthened fl oors, and single rooms respectively. While the rest. 242 (37. 8%), 12 (1.9%), and 

274 (42.9%) were li ving in thatched, cemented, and two or more 1'00111 houses respectively. 

Aro und 84% of the study subjects were using safe drinking water, which was fr0111 

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 we ll which was covered with cement or other uncontaminated 
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(hygien ic) material, and regularly or yearl y cleaned (as reported by respondents). The 

categorization of dri nking water sources as "safe" and " unsafe" were not based on 

bacte ri ological criteri a, they were labeled as such simply by cO l11mon sense, just as one can 

think of them by thei r apparent status. 

Only 23 1 (36.0%) of the study subjects had electricity suppl y, and 287 (44.8%) of them had 

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

Characteristics of school pcrfonnancc of the students . 

The 641 students were categorized by their school average scores of the firs t 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 inc luded 107 ( 16.7%) of the students . Al'ound 41% of the 

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

And 12% of the students were repeati ng the last year grade. 
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Table I. Socio-demographic characteristics of Teda primary school children, April 1992 
E.C '/2000 G. C. 

Socio-demograph ic factor Num ber of students Pe rce nt 
N=641 

Residence: 
Urban 278 43.4 
Rural 363 56.6 

Sex: 
Male 242 37.8 
Female 399 62.2 

Grade: 
One 246 38 .4 
Two 175 27.3 
Three 11 3 17 .6 
Four 107 16.7 

Name of school: 
Teda Elementary School 433 67.6 
Tecla Elementary and 
Junior Secondary School 208 32.4 
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Table 2 . Socio-demographic characteri stics of parents ofTeda primary school children, April 
2000. 

Socio-demographic factor N umber Percent 
N=64 I 

Religion: 
Orthodox Chri sti an 607 94.7 
Muslim 3 I 4 .8 
Others " 0.5 J 

Ethn icity: 
Amara 639 99.7 
Others 2 0.3 

Father education (N=603): 
Unable to read/write 159 26.2 
Able to read/write 
(non formal education) 244 40.3 
I -6 grade 73 12. I 
7- I 2 grade 59 9.8 
Above 12 grade 48 8.0 
Others 20 " , J.J 

Mother education (N=629): 
Unable to read/write 378 60.1 
Able to read/write 
(nonformal education) I 16 18.4 
I -6 grade 54 8 .6 
7- 12 grade 47 7.5 
Above 12 grade 23 3.7 
Others II 1.7 

Father occupation: 
Farm 33 1 5 1.6 
Government employee 72 11.2 
Trade 51 8.0 
Daily laborer 30 4.7 
Job less 13 2 
Pri vate employee 9 1.4 
Others 135 2 1.0 
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Table 3. Soc io-economic condition ofTeda primary school children and their parents, 
April 2000. 

Soclo-economlc factor 

Availabilil)' of radio: 
Yes 
No 

Availability of TV : 
Yes 
No 

House ownership: 
Owned 

N=64 I 

Rented from Kebe1e 
Rented from pri vate 

House roof condition: 
Corrugated iron sheet 
Thatched 

House floor condition: 
EaJ1hened floor 
Cement 

Number of rooms per house: 
One 

Two 
TIHee 
Four or more 

Ava ilabilil)' of electricity: 
Yes 
No 

Ava ilability of kitchen : 
Yes 
No 

Water supply: 
Pnvate tap 
Publ ic t'lP 
Buying tj·om private tap 
Cleaned spring/we ll . 
Uncleaned spnng/weillri ver 

Latrinc availabili ty : 
Yes 
No 

Latrinc owncrship (N-127) : 
Pri vate 
Shared with neighbor 
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Number Percent 

187 29.2 
45 70.8 

18 2. 8 
623 97.2 

539 84.1 
87 13.6 
15 ? ' _ .J 

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 

116 91J 
I I 8.7 



Table 4. Characteri stics of school performance ofTeda Primary School Children, April 2000. 

School perfo rmance variable Number of students percent 
N=641 

Average score: 
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 current grade: 
repeater 75 11.7 
Nomepeater 566 88.3 

NB the mean and SD of the average score were 60% and 17% respectively. 
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Nut.-itional status of the study subj ects. 

Nutritional status of the study subjects revealed that 383 (59.8%), and 267 (41.7%) had 

underweight (be low -2SD of WAZ), and stunting « -2SD of HAZ) respectively. For wasting 

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

(4 1.3%) were wasted « -2SD ofWHZ), and among them wast ing and stunting together was 

found in 15.3% (Table 5). 

Intestinal parasitic infection (lPt) status of the study subjects. 

The overall lPI rate (the presence' of at least one [PI) was 77.7%. Around 51 % and 24% of the 

study subjects had one and two IPls respectively. Of the individual parasites, the most 

prevalent was ascari s (67.2%), followed by ameba which was 14 .8% (Table 6). No single 

in fection of hookwonn or whipworm was detected in the stud y subject. 

E ffect of JPI and PEM on school average score (performance) of the study subjects. 

The classification of average score was the same as in Table 4. 

A significant association was found between underweight and low average score, X' =39.45 

(p < 0.000 I). Stunting was also significantly associated with low average score, Xl =19.79, (p 

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

students, Xl = 1.12 (p > 0.5340).and X' = 1.87 (p > 0.3930) respectively. 

40 



Table 5. Protein energy ma lnutrition at Teda Primary School children, April 2000. 

Type of ma lnut rition 
N=641 

Underweight, (WAZ<-2SD) 

Stunting, (HAZ<-2SD) 

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

Wasting & and stuntiug, N=320, 

(WHZ<-2SD & I-1AZ<-2SD) 

Number of underno urished percent 

383 59.8 

267 41.7 

132 4 1. 3 

49 15.3 
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Table 6. lntesti nal parasitic infection ofTeda primary school ch ildren, April 2000. 

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

Ascari s lumbricoides 43 1 67.2 

Entameba hi stolytica 95 14 .8 

Giardia lam blia 52 8. 1 

Pinworm 41 6.4 

Taenia 35 5.5 

Strongy loides 22 3.4 

S. mansoni 15 2.3 

Only one parasite 325 50.7 

Two parasi tes 153 23.9 

Three parasi tes 20 3.1 

At least one parasite 498 77.7 
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Table 7. Di stribution of lPI and PEM by school average score (performance) ofTeda primary 
school children, April 2000. 

Number of students(%), per average score category 
Exposure variable 13-43% 44-77% 78-96% Xl (p value) 

N=641 

Underweight: 
yes 73( 19) 272(7 1 ) 38(10) 39.45(0.0000) 
no 21 (8) 168(65) 69(27) 

Stunting: 
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) 121 (0.5342) 
110 46(25) 126(67) 16(8) 

II'I: 
yes 78(16) 339(68) 81 (16) 187(0.3932) 
no 16(1 1) 101 (7 1) 26(18) 
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Socio-dcmogmphic determinant of PEM. 

A. Underwcight. 

I 

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

associated with underweight (Table 8). A higher pe rcentage of the younger age group was 

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

adjusted OR= 1.45 (95% C[= 1.01 , 2.06). More urban than rural students were also 

underweight, crude OR= 2.25 (95% C[ = 1.59,3. 18), and adj usted OR=2.60 (95% CI= I .64, 

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

ed ucation did not show any signi ficant association with underweight. The significant 

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

its 95% CI had been disappeared by the adj ustment analysis. 

B. Wasting 

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

SES, water sources, latrine availability, or se lected diseases and symptoms were fo und to be 

signi ficanlly associated with wasting (Table 9) . The median age for the groups was 10 years 

and the median family size was 7. 
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Table 8. Effects of soc ia -demographic and se lected hea lth fa ctors on nutr itional status of Teda 
pr im ary sc hoo l childre n. April 2000. 

N ut ri lion"1 status of sludents(%): Exposure 
v~ri a ble 

N=64 I 
underwe ight nounderweighr crude OR(95%CI) adjusted OR(95%CI) 

Sex: 
ma Ie I 5 0~62l 92~8~ 1. 16(0.83 , 1.64) 1.08(0.75, 1.55) 
fema le 23 3 58 16 (4 ) 1.00 

Age g ro ll ~s: 
19 1 ~69l 90~32~ 1.86( 1.32,2.64) 1.45( 1.01 ,2.06) 6- Gears 

10- 4 years 192 53 16 (4 ) 1.00 

Birth order : 
4- 13rd 161~60l I 06~ 40) 1.03(0. 74, 1.45) 1.26(0.65, 1.66) 
1-3rd 22259 15 1 4 1 1.00 

Residence: 
urban I 96FO) 82~3 0~ 2.25( 1.59, 3. 18) 2.60(1.64,4. 13) 
rura I 18 7 5 1 17 (4 ) 1.00 

Wa ter source(s): 
47~46~ 56~54~ 0.58(0.32, 0.79) 0.81(0.49, 1.34) unsafe 

safe 33 (6 ) 20 (3 ) 1.00 

Latrine: 
un ava ilab le 306~59) 208(4 1) 0.92(0.60, 1.40) 1.17(0.72 , 1.91) 
ava ilab le 77( I) 50(3 9) 1.00 

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

242~5 9l 
14 1 61 

168(41 ) 
90(39) 

0.92(0 .65, 1.29) 1.29(0.86, 1.94) 
1.00 

Fa mily size: 
200~61l I 27e9l 1.13(0.81 , 1.57) 1.33(0.93, 1.89) 7-15 members 

1-6 membe rs 183 58 13142 1.00 

Relig ion: 
3S8t49) 249+51 ) 0.52(0.22, 1.19) 089(0.39,2.03) Orthodox Christian 

others 2S( 3) 9(2 ) 1.00 

Mother educa tion (N=629) : 
unable to read/write or 
nonforma l education 295~58) 2 10(42) 0.69(0.45, 1.07) 0.74(0.43, 1.28) 

forma l education 83( 7) 4 1 (33) 1.00 

Fa ther education (N=603): 
unable to read/write or 
nonforlllal education 256~60l 167140) 0.95(0.65 , 1.39) 0.51 (0 .95, 2AO) 

formal education III 62 69( 8) 1.00 

Selected d iseases and 
sy m ptOIllS: 

349J601 235(40) 1.00(0.55, 1.82) 1.12(0.62,2.03) present 
absent 34( 6) 23 (36) 1.00 

N O I .OO=referent group . 
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Table 9. Effect of health and socio-demographic factors on nutrit ional status of Teda pri mary 
schoo l children, Ap ril 2000. 

Nutritional stat11 s of students 
Exposure vari able (N=320) Wastll1g(%j l'lo was(lI1gWo) OR(95%C I) 

Sex: 
male 64f40j 96[60~ 0.90 (0.56, IA5) 
fe male 6843 92 57 

Agc gl'ou8s: 
6- r;ears 115(42) 159J58) 1.23 (0.62, 2A9) 
10- 4 years 17(37) 29( 3) 

Birth order: 
4- 13rd 64(43l 84~572 J.] 5(0.72, 1.86) 
1-3rd 6840 10 (60) 

Residence: 
69t40j urban 1 05~60) 0.87 (0.54, 1.39) 

rural 6343 83 ( 7) 

Water source/s: 
unsafe 1 6~402 24~60~ 0.94 (0 .45, 1.96) 
safe II (41 ) 16 (5 ) 

Latrine: 
unavai lable 98[4Ol 147J60) 0.80 (0.46, 1.4 1) 
available 3445 41 ( 5) 

Socio-economic status: 
low ( ,,; 4 scoresj 
high (~ 5 scores 

76(40j 
5643 

115~60) 
73( 7) 

0.86 (0.53, 1.40) 

Family size: 
80(46l 93f54j 1.57(0.97,2 .54) 7-1 5 members 

1-6 members 5235 9565 

Religion: 
120{40) J 77~60) 0.62 (0.24, 1.58) Orthodox Clu'i stian 

others 12()2) J I ( 8) 

Mother educlltion (N=31S): 
unable (0 read/write or 
nonformal education 98[41j I 42J59) 1.00 (0.57, 1.76) 
formal education 31 41 45( 9) 

Father education (N=306): 
unable to read/write or 
nonformal education 80(40j 122J60) 0.84 (0.50, lAO) 
formal education 46 44 59( 6) 

Selected diseases and symptoms: 
118(4 1) 169(59) 0.95 (OA3, 2.10) present 

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

Of the Socio-economic factors, residence was signifi cantly assoc iated with stunt ing, crude OR 

= 2.2 1 (95% CI= 1.58 , 3. 10) and adjusted OR=2.23 (95% C[= 1.44. 3.46). And water 

source(s) was also signifi cantly associated with stunting, crude OR= 0.37(95% C[= 0.22, 0.62) 

and adj usted OR=0.55 (95% C/= 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) adjustment 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 poss ibly due to the sparse 

di stribution o f rural population. Alld probably the urban water was apparently safer but in 

rea lity was con taminated with di seases causing pathogens, and tJle urban water could be also 

contaminated by contaminated household utensils. Sex, age groups, fa mily size, latrine 

availability, SES, religion, parents education, and birth order (the median birth order was 3) 

did not indicate any signifi cant association with stunting for Teda schools' study sample (Table 

10). 
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Table 10. Eflect of health and socio-dem9graphic factors on nutritional status ofTeda primary 
school children, Apri l 2000. 

OCIO- emograp lie utntlOna status 0 
vanable stunte notstunte % CI) adjusted OR(95% CI) 

N=64 I 

Sex: 
male 105143~ 137

1
57j 1.1 2(0.SO, 1.57) 1 01(0.71,1.44) 

fema le 162 4 1 23759 1. 00 

Age grouBs : 
1 23~445 1 5S~565 1.17(0.84, 1.63) 0.96(0.68, 137) 6- r;ears 

10- 4 yea rs 14440 21660 1.00 

Birth order: 
4-13 'd I 03~3 9j 1 64~615 0.80(0.57, 1.1 2) 0.79(0.55, 11 5) 
1_3 'd 16444 20956 1.00 

Res idence: 
urban 1 46~53l 1 32~47) 2.21( 1.58,3. 10) 2.23( 144, 3.46) 
ruml 12 I 33 24267 1 00 

' Vater sOUl'ce(s): 
, 

unsafe 24(23) 79~772 0.37(0.22, 0.62) 0.55(0.32, 0.95) 
safe 24J(45) 29 (55) 1.00 

Latrine: 
unavailable 20844 1) 306~59) 0.7S(0.52, li S) 1.02(0.64, 1.62) 
avai lable 59( 6) 6S( 4) 1.00 

Socio-economic status: 
low (,; 4 scores) 
high (" scores) 

I 6 1 ~39l 
10646 

249t
61l 

12554 
0.76(0.54, 1.07) 107(0.7 1, 1.59) 

1.00 

Fami ly: 
190(58l 1.22(0.84, I. 77) 7- 13 members 137(42) 1.02(0.73,142) 

1-4 members 130 41 18459 1.00 
Religion: 

254(42) 353J58) 1.16(0.54, 2.52) 1.8 1 (0.85, 3.87) Orthodox Christian 
others 13(38) 2 I ( 2) 1 00 

Mother education (N=629): 

unab le to reacl!write 
or Ilonfonnal education 202~40) 303~60) 0.67(044, 10 I) 0.79(047, 1.33) 

fo rillal education 62( 0) 62( 0) 1 00 

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

or non forillal education 175441) 248P9) 0.86(0.60, 1.25) 1.27(.80, 2.0 1) 
fo[mal education SI ( 5) 99( 5) 1 00 

Selected diseases 
and sy mptoms : 

present 
absent 

244442) 
23{ 0) 

340J58) 
34( 0) 

1.06(0.59, 1.93) 1.1 0(06 1, 1 98) 
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' education, and residence were fOlUld significantly associated with average score(Table 

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

average score, X2 =20.42 (p< 0.0001 ). 

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

nonformal education status was lower in low average score categOlY 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-demographic factors on students school absenteeism. 

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 (J. e. , below and 

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

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

show any significant association with absenteeism. The same was true for SES, selected 

di seases 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 I I . Effect of socio-demographic factors on students' school average score of TecJa 
primary school children, AJlril 2000 . 

Exposure variable 
. Number of snlcJents (%} Qer average score cate~ory, 

13-43% 44-77% 78-96% X-(P va lue) 
N=64 1 

Sex: 
male 39~ 16) 155(64) 48(20) 4.057(0.1342) 
fema le 55 14) 285(7 1) 59( 15 

Residence: 
urban 55(20) 194(70) 29(10) 20 .46(0.0000) 
rural 39(1 I ) 246(68) 78(21 ) 

Socio-economic status: 
low 52(13) 282(69) 76(18) 537(0.06832) 
high 42(18) 158(69) 158(69) 

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

or nonformal ecJucation 70(14) 342(68) 93( 18) 6.27(0.04346) 
formal ecJucation 23(18) . 89(72) 12( 10) 

Fathe .. ed ucation (N=603): 
unable to read/write 

or non formal education 6;3( 15) 280(66) 80~19) 639(0.04090) 
formal education 22(12) 137(76) 2 1 12) 

Selected diseases 
and symptoms: 

present 83(14} 406(70) 95( 16) 2.37(0.3064) 
absent I 1(19) 34(60) 12(2 I) 

educational obstacles: 
yes 43( 12) 245(71) 59(17~ 3. 13(0.2088) 
no 51 (18) 195(66) 48(16 

Absenteeism: 
yes 47(17) 191(19) 48(14) 4.35(0.1 134) 
110 47(13) 249(68) 69(19) 

Cu .... ent gl'ade repeated : 
yes 1 1(15) 57(76) 7(9) 3.43(0. 1803) 
110 83(16) 383(67) 100( 17) 
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Table 12. IPI , PEM, and socia-demograph ic determinants of students' school absentee ism 
ofTeda primary schoo l children , April 2000. 

Exposure N umber of students ReI' absenteeism category(%), 
variab le > 5days ~ 4day crude OR(95% e l) adjusted OR(95% CI) 

N = 641 

IPI: 
present 
absent 

206J4 1) 
70( 9) 

292J59) 
73( I) 

0.74(0.50, 1.09) 0.68(0.32, 1.14) 
1.00 

Under'weight: 
166(43) 217F7) 1.03(0.74, 144) 0.70(0.30, 1.61) yes 

no 11043 148 57 1.00 

Stu nting: 
116(4~ 151(57) 1.03(0.72, 1.43) 1.34(0.58, 3. 14) yes 

no 1604 ) 214 57 1.00 

Wasting (N=320): 
62(47) 70~53~ 1.20(0.74 , 1.43) 1.95(0.56, 6.55) yes 

no 8043 10 (5 ) 1.00 
Sex: 

male 86b36~ 156(64) 0.61(0.43 , 0.86) 0.68(0.48 , 097) 
fema le 19 (4 ) 20952 1.00 

Residence: 
urban 103F7) 175(63) 0.65(0.46, 0.90) 0.81 (0.54, 1.20) 
rural 173 46 19054 1.00 

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

190J37) 
86( 6) 

220(63) 
145 54 

1.46(1.03, 2.06) 130(0.89, 1.9 1) 
1.00 

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

or non forma l ed ucation 231(33) 274(67) 1.71 (1.10,2.65) 1.18(0.69,2.02) 
formal ed ucation 41 ( 15) 83(23) 1.00 

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

or nonformal education 205e 49) 218(51) 1.98( 134, 2.9 1) 1.53(0.97, 2.41) 
fo rmal educat ion 58(32) 12268 1.00 

Selected diseases 
and symptoms: 

present 
absent 

253J43) 
23( 0) 

33 1~57) 
34( 0) 

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

Ed uca tiona l obstacles: 
present 
absent 

154(4~ 
122 4 ) 

193(56) 
172 58 

1. 12(0.81 , 1.56) 0.88(0.61, l.2S) 
1.00 

Current grade repeated: 
30~40) 4Sb6O) 0.87(0.51 , 1.46) 0.95(0.56, 1.60) yes 

no 24 (44) 32 (56) 1.00 
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Tab le 13. Distribution of intestinal parasiti c infection by nutrition status o f Teda primary 
schoo l chi ldren. April 2000. 

Nutritional status 
of studenls(outcome) 

N=64 1 

Stunting: 
yes 
no 

Underweight : 
yes 
no 

Wasting (N=320): 
yes 
no 

Wasting & stunting (N=320): 
yes 
no 

IPI status(ex posure) 
Infected(%) Unin fected(%) OR(95%CI) 

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

30 1(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) 41 (22) 

41(84) 8( 16) 1.3 7(0.57, 3.38) 
214(79)' 57(2 1 ) 
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7. Discussion 

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

followed by Entameba hi stolytica (15%). Other studies in Ethiopia (27, 29, 66) have al so 

found more or less similar results. Ali I. , el. a l. in Asendabo (Jima) school children had found 

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

infection in the general Ethiopian population was found to be 59.2% in the high lands, 7.8 % 

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

No single infection of hookworm or whipworm was detected inTeda school ch ildren. But in 

the nearby woreda capital, Maksegnit, Tedla S. and Jemaneh L. had found 4.2% oftbe males 

aged 10-30 years were positi ve fo r hookworm. However, they did not find any females 

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

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

infection of hookworm, and whipworm 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 missing 

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

any). The other reaSOll could be that these parasites did not really ex ist in the area which might 

have unfavorable climate or soil them . 

Each IPI alone or all together as a group did not show any signi ficant association with 

underweight or stunting. Other studies, in Ethiopia (68-69) and elsewhere (70), had also found 
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similar resul ts . In preschool child ren recently Asfaw S.T. et a l. had not found any association 

between !PI and undernutri tion (68). One clinica l trial with 13 and another community tri al 

with 84 preschool children in Addi s Ababa did not find any contribution of ascari as is to child 

undernutr ition(69). And another study in South African (Bantu school child ren) did not fi nd 

any assoc iation between IPI (schi stosomias is) and undernutriti on (70). 

Evidence for the adverse effect of IP! on nutri tion was produced indirectly, thro ugh treatment 

of IPI and measuring the nutritional status of treated and untreated children. Li ke the Kenyan 

school children study (25) which had found significant associations between undernutrition 

and IP!. Reason given for no associati on (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 lmdernutri tion, especially on underweight of school children are scarce not only in 

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

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

cul tural and geographical backgrounds in which they were do ne were also different. 

Underweight and stunting were 59. 8% and 41.7% respectively in Teda school children. The 

underwe ight figure was higher than tile national 6gure for preschool children which was 47% 

in 1993 (72). But it was similar to Namibian school children aged 6-1 8 years (sample of 380) 

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

classification. had also found 84.2% underweight (in grade I-Ill malnutrition). 

In Lati n America, among the school age children males were found more affected by stunting 

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

explanati on given for the di ffe rence was that school age girls spent more time at home than 

boys, so girl s could have more access to the available food in the house (7 1). 

In 1986- 1987, in a longitud ina l study of 134 school children aged 6-18 years, in Sidam o 

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

6 and J 0 years of age stunted in the preharvest and postharvest peri ods respectively. It was 

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

This Ilutritional variation was attri buted to food availabi lity and infect ion 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 Tanzania from 1982-1984, at its beginn ing, in 

a subs3mple of 59 ch ildren had found that 70% of the chi ldren aged 6-10 years were stunted 

by Tanzanian adapted Harvard reference ( 18). In a vi llage of Ghana, 1990, among 886 primary 

school children 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) ill 1986, which was 6.7% (20), and TaIUler M. et. al. (n=59) in 1982, which was 6.8% 

( 17), but it was simi lar to the study resu lt of Ghana school children (19). The differences of 

55 

1 

I 



wasting prevalence could be due to sample size, geographic location. socio-economic. and 

time. And Tanner M. et. al. had also used differelllmethod of classification. But was really 

the very high prevalence (41.3%) of wasting in Teda due to the above mentioned reasons or 

for other reason/s? Really it is a disturbing question because there was no any noti fied or 

known fa mine in the study area during 2000. The subsample of 320 students was small in 

relation to the total sample of 641 students. It is known that the adolescents ' anthropometric 

indices or references are inadequately developed (71). What about the schoo l age children? 

The use of < -2 SD of WHZ or Waterlow classification for wasting index as adequate or 

appropriate measurement for the school age children is quastionable, especially ill relation to 

our finding, which was a very high figure in a stable locality, without any kJlown famine 

situation. 

In Teda school chi ldren, residence was associated with stunting and underweight and water 

sources were also found significantly associated with stunting. Age was also found associated 

wi th underweight. Neither stunting nor underweight was associated with sex, SES, family 

size, latrine avai labi lity, parental education and [PI. The reasons for no association between 

nutrition and IPI could be that the study population was homogeneous. The other reason could 

be that such association in reality did not exist for that pal1icular study population. 

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

to their not wel l developed immunity and increased vulnerability to infection (34, 42) and their 

less ab ility for 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, on ly a few shops and hotel s were seen there. Relatively the 

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

to culti vate food crops, cattle and easy or free access to the natura l resources (for e.g. to 

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

nutrition. 

No single variable was found significantly associated with wasting. At school age leve l no 

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

were found. 

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

and residence. Other studies had also found similar resu lts (37, 6 1, 74- 75). But school 

absenteeism was associated with whipworm infection in Jamaican schoo l children (59). This 

was not found in our study. rPI did i10t affect average score. Walker, A. R. P. et. al. had fow1d 

similar result (70). Low IPI 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. 

tri chiura and A. lumricoides. Such associalion was found more pronounced for T. trichiura 

than for ascari s, because the fonner was more intense than the latter (76). 
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Average score was assoc iated with parents' education. And it was found that unable to 

read/wri te or non formal educa tion was significantly lower in the urban than in the rural 

mothers (OR = 0.20. 95% C[ =0. 14.0.30). and fathers (OR = 0.14. 95% cr = 0.08, 0.23) , table 

not presented. Therefore low formal educational status of the rural parents (exposure) was 

associated wi th rural residence (ex posure), and both (these) exposures were associated with 

better average score (outcome). Seemingly parents educational status was confound ing wi th 

res idence. But the effect seemed due to better rural nutrition si nce rural res idence and better 

nutrition were associated to each other (Table 8., and 10.), and with better average score. 

A verage 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 

variables might not had any assoc iation 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 the few studies at least in that administrati ve area , 

and it which had assessed the nutritional, and !Pf status, and their effects on school 

perfo rmance of primary school children by using relatively standardi zed methodology. The 

cross-sec ti onal survey was relati vely cheap, quick, and appropri ate to determi ne school 

children nutritional status and IPJ. Us ing the random sampling method fo r thi s survey could 

evenl y distribute confounders in the source populati on and. minimize selecti on bias. The 

employed standardized questionnai re, and fo rmats could min imize information biases, and 

could give good uni form or consistent results. Trai ning of interviewers, constant fie ld 

supervision, and control of weight scale might reduce interviewer or observer and equipment 

biases. Some of the potential confounders were also controlled by adjustment (logistic 

regress ion) method duririg the data analyses. 

Limitation of the study 

The s tudy had limi tations many of which were due to shortage of resources including 

manpower, financial, material, equipment, and time. The study could not determine intensity 

oflP infec ti on due to financi al, materi al, and equipment limitation. As a result the effects of 

intensity of IP infection on PEM and school average score were not determined. If intensity 

onp infection were used the study results might been different, I. e., PEM or school average 

score might have been fo und pos iti vely associated with IPJ. 

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 estimation of the study 

population was crude due to difficulty of getting reliable standardized data source and method. 

Social desirability bias could have been introduced for questions related to educational 

obstacles. And recall bias was possible for questions related to symptoms and diseases. The 

study results may not reflect seasonal variation ofIP!, and PEM for time limitation. 

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 could cause it (as reported by the students and 

encountered cases of malaria of the study subjects during the survey). Other confounders for 

school performance were not studied including psycho-social factors such as relationship of 

the chi ld witb family , teachers, students andself- esteem of the student. Such psycho-social 

tactors may affect selectively 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 ofPEM could affect negatively the 

nutri tional or school performance of the children. 
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9. Conclusion and recommendations 

It can be conclude that undernutrition and IPI were high prevalent in Teda primary school 

chi ldren. The town children were more undernourished than the rural students seemingly due 

to inadequate food intake. But this does not mean that the rural students were free of 

undernutrition. There were al so a high number of rural students who were undernouri shed, 

possibly fo r the same reason of the urban students and/or due to the widespread malaria 

infection . Res idence and water sources were found associated with undernutrition. No 

adverse effect of IPI on nutritional status of the students was detected. PEM and IPI did not 

show adverse effect on school absenteeism. The presence of one or more IPI(s) did not 

indicate any effect on school average score. PEM did show significant association with 

average score. The association afpoor school average score with poor nutrition needs further 

study. Because causality was not poss ible to infer in thi s study, and the topic needs further 

snldy with more refined design such as case contro l or retrospective cohort or interventional 

study. 

Some of the study resu lts, li ke PEM prevalence, and its adverse effect on school performance, 

may be generalizable to that administ.rative areas' small towns and their surrounding villages 

at similar geographicallacation. 

The on ly or good opportunity of child education in underdeveloped areas like Teda could be 

lost due to health and nutritional problems. Therefore immediate and long term interventions 

are necessary. 
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Recommendations 

I. More comprehensive nutritional survey (including seasonal vari ation) is needed to 

determine factors which affect the school children nutri tional status. And a further stud y 

with refined teciuliques are needed to identi fY det~rminants of IPI, and academic 

pe rfo rmance of the school child ren, wi th more emphasis on assessment of the effects oflPI , 

PEM, and IDA a ll school perfo rmance. 

2. Measures to alleviate poverty are also needed including some income generating 

programs fo r the town and rural poor fa milies, 

Specific 

1, The school health services should be establi shed and strengthened to treat common 

health problems with simple cost-effec ti ve means, It should include education on current 

and local hea lth problems emphas izing on hygiene, sanitation and nutrition, 

2, Since IPI is a health problem, dewormi.ng without screening (without stoo l examination) 

twice a year (perhaps at the begitming of every semester) with broad spectrum 

anthelminthic drugs like mebendazo le or albendazo le with fo llow-up evaluation of 

infecti on prevalence is required, 

3, Selective(targeted) school feeding or fortified food supplementation for the poor children 

is also recommended, Thi s could be supported by schooI garden deve lopment and 

school cafeteri as income, 

4, Parent-Teacher Comm ittee should invo lve the communi ty to so lve the local most 
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important educational problems wh ich include 1lI.1dernutrition of the poor students, could 

invite other organi zatio ns, and relevant indi viduals to participate in the solution of the 

schoo l childre n' s problems. 

The stakeholders or responsible for implementing or considering the recommendations are the 

gove rnment, MOE, MOH , mini stry of agri culture, mini stry of social and labor affairs. and 

other mini stri es invo lved in developmental activities from the top to the loca l leveL All 

voluntary private or nongovenunental organizati ons could involve in such honorable activities . 

Paren t-Teacher Committee should play a deci sive roles to implement the above 

reco mmenda t ions. 
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11. Appendices 

Appendix I. 

Table I A . Total number of eligible students and number of selected students per grade, and 
grade section of both elementary schools' children of Teda, Apri l 2000. 

Total study 12012ulation(both schools) Sample from both schools 
Grade Grade ' s section No. of students Grade's section No. of students 

One: JA 
1.1 a 

1.2 
1.3 
14 
1.5 

Two: 2A 
28 
2. 1 
2.2 
2.3 
24 a 

Three : 3A 0 

3.1 
3.2 
3.3 

Four: 4A 
4.1 
4.2 a 

4.3 

Total 20 

C rese rve section 

97 
59 
58 
52 
52 
65 

44 
42 
48 
43 
50 
48 

40 
47 
43 
50 

49 
40 
38 
43 

1008 

IA 
1.1 

1.3 

1.5 

2B 
2.1 
2.2 

24 

3A 

3.2 
3.3 

4A 
4.1 
4.2 

14 

97 
32 

52 

65 

42 
48 
43 

42 

20 

43 
50 

49 
40 
18 

64 1 

Teda Elementary and Junior Secondary School had labelled the section(s) of grade one as 1 A, 
grade two and its sections as 2A, and 2B, grade three and its section 3A, and grade four and 
its sec tion 4A. 
The rest sections labelled as 1.1, 1.2, 1.3 , 14, and 1.5 for grade one and 2. 1,2.2, 
2.3, and 24 for grade two, etc. were from Teda Elementary School. 

1 



Appendix II. 

Part one. School record 

Instruction: 

Please write c learly and eligib ly. 

Name of recorder __ Signature __ 

I. School 's name: I. Teda Elementary 2. Teda Jun ior 

2. Pupil 's full name: __ 

3. Pupil's: grade _ _ and section __ 

4. Pupil 's age to the nearest year __ 

S. 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. How many days was the student absent from schoo l during the last semester?-- -- days. 

10. Student 's repeating status at current grade I. Repeater 2. Non repeater 

Part two. Questionnaire interview about socio-demographic factors of 

students and their families 

To be fi lled in by interviewers by asking primary school students who are upto 14 years of age 

and in grades 1-4. 

Instruction 

A. Please write clearly and eligib ly 



B. First te ll to the interviewee that you are going to ask him/her questi ons about themselves 

and their famil ies. And request her/ him to give exact answers after listing carefull y the 

questi on/ so Then start aski ng the questions. Except the 24'" question, each question has on ly 

one correct answer among the given choices, so you should have to circle the correct response, 

and if tbe question is open-ended, and a response referring numeral or other thing is provided 

then you 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 

II . Student ' s sex I . Male 2. Female 

12. Res idence I. Town 2. Rural 

13. With whom do you live? 

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) 5.0ther(specify) __ 

14. What is yo ur birth order? __ 

15. Do you have radio? I. Yes 2. No 

16. Do you have television set? I. Yes 2. No 

17. Whose property is the house in which yo u li ve? 

I . Our own 2. Kebele 's 



3. Of the Organizat ion of government rent hOllse 

4 . I do not know 5.0ther(spec ify) __ 

18. Orwhat materi al is yom hOllse roof'? 

I. Corrugated iron sheets 2. thatched 3. I clo not know 

4.0ther(specify) __ 

19. Of what material is YO llr hOllse floor? 

I . Cement 2 . Earthened 3. I db not know 4.0ther(specify) _ _ 

20. How many rooms does have your house? __ 

2 1. Is there electrici ty in your house? I . Yes 2. No 

22. How many persons do li ve in your house? __ 

23. Do you have a kitchen (separate) from yo ur house? 1. Yes 2. No 3. Other 

(specify) __ 

24. F rom where do you get yom drinking water ? (one or more than one answers are possible, 

circle all the given answers? 

I . From our own tap 2. From Kebele tap 

3. From private tap 4. From protected! cleaned spring!well 

5. From unprotected! uncleaned spring!well 

6. From ri ver!stream 7. From other!s(specify) _ _ 

25. Do yo u have latrine? I . Yes 2. Know 3.0ther(specify) _ _ 

26. If the answer for the above "25 Ih
" question is yes, then whose propel1y is the latri ne? 

I . Our own 2 . Shared with neighbour 3. Public 4. Other (specify) __ 

27. How do YOll dispose of your house waste? 

I . Into municipali 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 occupation? 

1. farm 2. Trade 3. Daily laborer 4. Government employee 

5. Private employee 6.0ther(specifY) __ 

29. What is yo ur mother! female caretaker' s occupation? 

1. House wife 2. Housemaid 3. Trade 4. Daily laborer 5.0ther(specifYl __ 

30. What is your ethnicity? 1. Amhara 2. Tigre 3. Ormo 4.0ther(specifY) __ 

3 1. What is your mother education level? 

1. Unable to read/write 2. Ab le to read/ write 3. Grades 1-6 4. Grades 7-12 

5. Beyond 12 grade 6. Other (specifY) _ _ 

32. What is yo ur father education level? 

1. Unable to read/write 2. Abk to read/ write 3. Grades 1-6 

4. Grades 7-1 2 5. Beyond 12 grade 6. Other (specifY) __ 

33. What is yo ur fami ly religion? 

1. Orthodox Christian 2. Muslim 3. Others(specify) 

34. Do yo u always wash yo ur hands before you eat? 1. Yes 2. No 3. Other(specify) __ 

Part three. Medical history and educational obstacles questionnaire 

interview 

To be filled in by health assistan t by interviewing students. 

I nstructioll 

1 



A. Please write clearly and elig ibly 

B. First tell to the interviewee that you are going to ask him/her questions about di seases and 

symptoms which they have experienced. And request her/ him to give exact answers after 

li sti ng carefu ll y the question/so Then start ask ing the questions. Each question has onl y 

one correct answer among the given choices, so you should have to circle the correct 

response with (in k) pen. For the open-end.ed questions write the given response in the 

space provided also with (i nk) pen. 

35. Have yo u been sick since last September? 

I. Yes 2. No 3. Other(specify) __ 

36. If the answer for "35Ih
" questi on is yes, then( ask) have you had: 

I. Diarrhea? 

2. Lung tuberculos is? 

3. IPls? 

4. Malaria? 

I. Yes 

I. Yes 

I. Yes 

I. Yes 

2. No 

2. No 

2. No 

2. No 

5. Whooping cough! meas les? I. Yes 2. No 

6. Others(specify)? __ 

37. Since last September which of the following symptoms have you experienced? 

I. Vomiting? I. Yes 2. No 

2. Abdominal cramp? I. Yes 2. No 

3. Itching/ scabies? I. Yes 2. No 

4. Easy tiredness? I. Yes 2. No 

5. Insomnia? I. Yes 2. No 

6. Anorexia I . Yes 2. No 



7. Hearing diffi cul ty? 

8. Vision d ifficu lty ? 

9. Di zziness? 

10. Others(specify)? __ 

I. Yes 

I . Yes 

I. Yes 

2. No 

2. No 

2. No 

38. Since last September have you been treated fo r the above or other diseases or symptoms? 

1. Yes 2. No 3. 0ther(specify) __ 

39. Do yo u al ways wear shoes? I.Yes 2. No 

40. Since last September, among the following which have been obstacles in your education : 

I . Much workload at homel out of home? 1. Yes 2. No 

2. No light to study at home? I .Yes 2. No 

3. Educationalmate'rial shortage(like exercise book, books, pen, others)? I.Yes 2. No 

4. Lack of family support/encouragemenl? l. Yes 2. No 

5. Own illness? l. Yes 2. No 

6. Family illness? I.Yes 2. No 

7. Easy tiredness with light study? I .Yes 2. No 

8. Lack of edUCi\lional helper(tutor)? 1. Yes 2. No 

9. Hunger? I.Yes 2. No 

10. Abdominal cramp? 1. Yes 2. No 

II .Time not devoted to the stud y? I .Yes 2. No 

12. Others(speci fy)? _ _ 

II 



8. scabi es 

9. wearing shoes? 

1. yes 2. 110 

1. yes 2. 110 

10. 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 your finding in the space provided . 

44. Number of eggs/larvae per slide of 

1. Ascari s 

2. Pinworm 

3. hookworm 

4. other/s(specify) __ . 



Appendix III. 

Table lB . Rating(scoring) of selected items to determine the SES ofTeda primary school 
children, April 2000. 

I te111 Score 

baving own radio 

having own house 2 

having own television set 4 

having own tap water 

ava il ability of/having latrine 

ava il ab ility of/having kitchen 

living in/having a house of cemented floor 4 

living in /hav ing a house of corrugated iron sheet roof 

li ving in /hav ing a house of2 ro0111S 

li ving in /hav ing a house of 3 or more roOI11S 3 

father in trade occupation 

Total 20 
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