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PLAN Ci' THE THESIS 

This study attempts ta investigate the different factors influencing the 

growth pattern and nutrition of children in thh community. It covers a wide 

range of variations. The widely accepted classical approach to such studies 

(i.e. introduction, samples, methods, results and discussion) cannot be applied 

due to the wide ranges of v.:, riations covered. lnstecd, we dealt with each chapter 

separately ond ench one was followed with its relevant discussion. In some cases 

the disc•Jss;on of one or more top;cs was combined end dealt with separately. 

The general discussion, conclusions and recommendations (Chapter IX) 

covered some important aspects of this study only; more detailed discussion of the 

same topics as well os many others were also discussed in the respective chapters. 

Hence, it will be noticed that the discussions ore distributed in the different chapters. 

The contertswill indicate their location in the text. 
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ABSTRACT 

This cross-sectional study describes the clinical, anthropometric and 

hoemotological findings of 3,734 Jordanian infants ond young children in the rural 

port of .Amman. The birth dates were known from the birth registry. 

The purpose of the study wos to evol uate the growth and nutrition of 

children ten years after a prev1ous surv"y, since during the interval there have 

-been dromotic social, economic and political changes in this orea. 

Detailed tables and graphs for the following anthropometric measurements 

were constructed for children during the first yeor of life at one month intervals 

and for the whole group (0-5 years) at three month intervals: weight, height, 

weight/height ratio, head circumference, arm circumference and skinfold thick­

ness (triceps, biceps, subscapular and suprai lice). 

The mothers' weights were also recorded ond showed some significant 

relation ta the childrens' nutritional status. 

In addition, weight and height ot birth of more than 700 newborns from 

the lower middle class section of .Amrnan were analysed; they were live born, 

normal, healthy singletons : they were recorded as a reference. 

Using Waterlow's public health clossificotion the children of the main 

sample were divided into two mojor groups: the well nourished and the malno!Jrished. 
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In eeoch group o statistical exam inotion was mode of more than 80 variables, which 

covered a wide range of social, economic and environm entol factors believed to 

contribute to the state of failure to thrive and malnutrition in this community. 

Many of these factors considered responsible for growth retardation and under­

nutrition in other communities in the developing world did not seem responsible in 

this comm unity; however, there ore some other variables which were found to be 

unique and specific to Jordon. They ore described and discussed in some detail. 

lnfont feeding in this community is also witnessing some important changes; 

especi c-1/y in respect to weoni ng age and the introduction of sol ids. Milk 4:,ther 

than mothers' milk) because it is prepared in unh1 gienic ~,id unsanitary ways, is 

becoming a factor responsible for growth failure and under-nutrition. 

The introduction of solid foods together with breast feeding proved to be 

very efficient in growth promotion. 

The disease pattern of these children showed o high prevalence of diarrhoeal 

and upper respiratory tract diseases. Measles was an im portent predisposing factor to 

mo/nutrition. Measles vaccination proved its efficiency in protecting the .:hildren 

from malnutrition, unlike the other routinely used vaccines. 
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CHAPTER 

JORDAN - BACKGROUND OF LAND AND PEOPLE 

Jordon is a developing Arab country formed from the East Bank and West 

Bonk of the River Jordon. The East Bank constitutes what was formerly known 

as the Emirate of Trans-Jordon established as o British Mandate in 1921 by the 

League of Notions and proclaimed 'The Hashemite Kingdom of Jordan' ofter 

achieving independence in 1946, (Toni and Mousa, 1973). The West Bank is 

that part of Palestine, excluding the Goza Strip which was annexed to Jordan 

after the Arab-Israeli War in 1948. Unity between the two banks come into 

beinr in 1950. However, the West Bank fell under Israeli ocaupaticn in 1967 

(Ministry of Culture, Jord:::n, 1974-o). 

Geography: Jordan hos a total area of 96,188 Km
2

, including the Dead 

Sea. The total East Bank area is 88,000 Km
2

• Eighty per cent of this orec is 

desert or semi-desert. The Dead Seo area is 755 Km
2

• The West Bank is on 

enclave of 6,633 Km
2 

amounting to 6.3 per cent of the total lo:"ld area. 

Jordon is situated off the southern shores of the Mediterranean between 

latitudes 29° and 33° north and longitudes 34° and 39° east and extends eastwards 

onto the Arabian Desert. It is bounded by Syria in the north, Iraq in the east and 

south and what was left from Palestine in the West (Ministry of Culture and Infor­

mation, Jordon, 1974-b). 

Jordan's only outlet to tl-ie sea is a 40 Km stretch of coast on the Read Sea at 

Aqaba. The Jordon River, which rises jn Syria and flows south to the Dead Seo is 

the chief source of irri gotion in the country. 



Geology, Climate and Vegetation: The country consists of two main parts; 

there is a mountainous part composed of two tableland areas with altitudes varyinr 

from 600 to 1,000 metres. Between these highlands is a rift valley which drops to 

an average depth of 300 metres below sea level (Toni ard Mousa, 1973). 

The prevailing wind is westerly to south westerly, with more humidity in the 

north than in the south. The oc-c.asional easterly winds are cold and dry in winter 

and hot and dry in summer. The maximum summer temper.::iture in the highlands is 

33° C while in winter the temperature rarely falls below 7° C. In the Jordan 

Valley temperatures reac', 40° C in summer and seldom fall below 14° C in winter. 

The highlands have an avera£e rainfall of 400 mm, the rift valley an average of 
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200 mm and the desert region less than 50 mm, (Min is try of Culture and lnformati on, 

Jordan, 1974). 

The distribution of vegetation follows the pattern of rainfall: pine and oak 

forests where roinfal I is heaviest, shrub covered steppe where it is less and sparse 

shrub and thorn where it is least. 

Population: The people of Jordan are made up of three distinct groups: town 

dwellers, peasant farmers or villagers and pastoral nomads (Bedouins). The habits 

and ways of life of the three groups differ widely. 33% of the population live in 

rural areas and 66 per cent live in urban areas. 

In 1972 Jordan's popu lotion was estimated at 2,467,000 (1 ,270 ,000 men and 

1,197,000 women); 1,747,000 living on the East Bunk and 720,000 on the West. 

Bank. The density of population is 25 persons per square kilometer. 



The present day distribution of population in Jordan is largely the result of 

both geography and history. 96. 1 per cent of the total popu lotion I ives in 24 .4 

per cent of the country's total land area. The volume and direction of internal 

migration in Jordan have been largely determined by the movements of refugees. 

It is estimated that at least 35 per cent of the people in Ammon were born in 

Palestine (Deportment of Statistics, Jordon, 1974, and Ministry of Health Reporh, 

1974). 

The child population (less than 15 years old) was 1,126,000. In 1972 the 

birth rote was 48 per thousand and the registered mortality rate 13 per thousand. 

In 1974, the O - 4 years age group was estimated to constitute 20 ,6 per 

cent of the popu lotion. Thus the percentage of the O - 14 year old age group 

in 1974 was estimated at 49 .5 per cent. 

In 1972 Amman, the capital, hod a population of 550,000 and the other 

two principal towns, Zerko and lrl::d 213,000 and 110,000 respectively. No 

dotistical data is available for the West Bank cities since the occupation in 

June 1967. 

The Impact of the 1967 War: Jordon suffered the most from fig1,ting; the 
[<' 

occupation of the West Bank I~ to a heavy blow to its economy and related 

matters. Not only was its ogricu ltu re revenue reduced by half, but Jordon's 

principal industry, tourism, nearly d isappeored with the loss of Jerusalem, To 

-
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make things worse about 250,000 newly displaced persons crossed over the bombed 

Allenby Bridge from the West Bonk and the Gazo Strip to the East Bonk. This 

added to on already over-burdened economy. 

Education: Jordon hos five levels of schooling: kindergarten for the age 

2roup 3 - 5 years; elementary for the 6 - 11 year age group; secondary for the 
12 
~ - 17 year age group and the higher education level (University and teaching/ 

technical institutes) for the age group 18 - 23. There ore also special s-chools for 

the handicapped. A three year course of professional training is given at the 

Jordon College of Nursing in Ammon. The main objectives of the newly 

estoblis1-ied (1972) medical scl1ool in Jordon ore directed towards community 

health and community medicine. 

The number of students in all the (10vernment schools amounts to 26.6 per 

cent of the population on the East Bonk. The percentage of the government's total 

bud~et which is spent on education amounts to 6.8 per cent, (Ministry of Culture 

and Information, Culture and Education, Jordon 1974). 

Public Health Services: In Jordon up-to-dote information on public health 
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is scarce. The annual stotisti col book of the Ministry of Health is a written manu­

script simply describing the duties and functions of each deportment. The informa­

tion presented here is based mainly on some figures and tables included in the latest 

issues of the annual statistical book and also from the general deportment of statistics 

in Jordon, together with some personal experience gained over more than 13 years in 



the Ministry of Health as a senior Paediatrician-Nutritionist, and also some 

computations from the raw data presented in these reports (Ministry of Health 

reports, Jordan 1962-197 4) • 

Population Statistics: Population statistics in Jordan are derived from the 

current registration of births and deaths which was introduced in 1926, and which, 

especial I y since 1950, has been successively improved in the completeness and 

variety of the investigated facts. 

Because of many socio-economic and educational factors, the registration of 

births in Jordon is known to be accurate and satisfactory, unlike the registration of 

deaths which was found to be only about 40 per cent complete. 
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The level of fertility in Jordan is high. The total fertility rote is 6.8 children 

per woman and the gross reproduction rate is 3 .3 girls per women during the child 

bearing years. The birth rote for the year I 974 was 46 .5 per I ,000 popu lotion. 

Accordin g to some studies the crude death rate was estimated to be about 16 

per 1 ,000 rather than 7 per 1 ,000 as suggested by the returns of registration (Wonder, 

H., 1966). 

The WHO yec-;r book (1975) estimates infant mortality rate in Jordan as 9 per 

cent of live births. 

The natural growth rate was estimated to be 3. l per cent per year so that the 

trend in popu lotion growth in Jordon is clearly upward. Mortality wi 11 continue to 

decline for some time to come and accelerate growth, that is as long as fertility keeps --its present high level • 
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Table l shows the age structure of the population in Jordon according to the 

1961 census figures, calculated for 1974 from estimates of the population's annual 

growth. 

Age Group 
(years) 

0-4 

5-9 

10 - 14 

Total < 15 yeai; 

Tobie 1 

% of Total Population 
.. .. , 

334,530 (17.7%) 

266,490 (14.1%) 

241,920 (12.8%) 

842,940 (49.9%) 

Provisions of Health Care in Jordan: This is mainly maintained through the 

following three agencies: a) the Ministry of Health which covers 50 per cent of 

the country's needs (civilians), b) the Royal Medical Service which covers 25 per 

cent of the country's needs (military and civilians), and c) the private and semi­

private agencies which cover 25 p~r cent (private, welfare, refurees and displaced 

persons, etc.). 

10,000 people (1974). 

Estimates for the year 1975 show that there is one doctor for every 2,000 

people; one dentist for every 12,000; one pharmacist for every 7,000; one staff 

nurse for every 10 hospital beds and one practical nurse for every 4 hospitol beds. 



At present there is one main governmental paediatric hospital, one military 

paediatric section, a recently established paediatric word within the University 

Hospital, paediatric words in the general hospitals in the country and also a few 

paediatric beds in the private hospitals. 

There ore 36 MCH centres in Jordan at the present time, 20 in towns and 

16 in villages, in addition to 10 UNRWA MCH centres mainly serving the refugee 

popu lotion. If the ratio of these centres is to reach one centre for every 10,000 

people then the country needs another 19. 

Cola.,lations of the number of vaccinations registered by the Ministry of 
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Health records for 1974 showed that only 4 .1 per cent of the total number of O - 4 

year old children were given the first dose of poliomyelitis and triple vaccine and 

smallpox vaccination. The number of children receiving BCG vaccinations was only 

6 .7 per cent. 

A simple direct analysis of the Ministry of Health budget shows that 9.98 per 

cent of the ta>tal budget is spent on a preventative medicine programme; 55 .11 per 

cent on a.,rotive medicine; 2 .41 per cent for teaching and training purposes; 1 .62 

per cent for dental health and O .7 per cent for the Vaccine Institute of Jordan and 

none for the vaccination programme (Ministry of Health report, 1974). 

Nutrition in Jordon: In 1962 a nutrition survey was designed by ICNND to 

assess the nutritional situation in Jordon, to identify major needs and to provide 

information which would aid in the solutions of the problems and needs so identified. 



The plan for this survey was essentially that followed in other ICNND nutrition 

surveys and the methods were those detailed in the Manual for Nutrition Surveys 

(1963), prepared by the ICNND, as revised in keeping with experience in other 

countries and adopted lo the special needs and conditions in Jordan. 

This survey showed that there were low levels of intake of vitamin P and 

riboflavin among all sect;uns of the population with confirmatory biochenical 

evidence and clinically manifest deficiences of these nutrients in certain groups. 

' It also revealed the presence of severe forms of malnutrition among infants and 

young children, and also growth retardation in children. 

In order to meet the needs resulting from this survey the following recom­

mendntion wns mode: "In view of the grave significance of the problem of infant 

malnutrition it is recommended that the findings of o continuing study of infant 

malnutrition be used to supplement the information contained in the present report 

for purposes of planning improved educational programmes on infant feeding in 

maternal and child health centres and also for training medical and para-medical 

personnel in Jordan". 
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So, in 1962 and in keeping with this recommendation another nutrition survey 

was carried out on 2,843 children from O - 5 years of age from the various regions 

of Jordan and their nutritional condition was presented. 

This survey again provided definite evidence of malnutrition in children, 

particularly in weight and height patterns, the dietary pattern, low vitanin I> 



and carotene levels, low riboflavin excretion, anaemia and the presence of 

clinical cases of marasmus, pre-kwoshiorkor and kwashiorkor. 

Few recommendations for specific measures were presented; they mainly 

dealt with vitamin A supplementation, improvements of MCH services, availa­

bility of educational materials and also the need to produce baby foods from 

locally grown cereals and grains. f-lowever, the last recommendation stated: 

"Further standards of growth for children in Jordan should be developed by 

careful observation on infants in homes and selected well baby clinics. These 

should include carefully mode and documented records of height, weight, age 

and pertinent clinical and dietary information and records of illness". 

So far, this recommendation has not been implemented irrespective of its 

need and importance. 

The nutritional situation of the refugees and displaced persons after the 

June 1967 Middle East War was studied and an assessment was made of the 

nutritional state of the people who suffered as o result of that War. 

The findings of this survey revealed the prese1,ce of mi Id to moderate degrees 

of malnutrition together with deficiencies of vitamin A and riboflavin, and iron 

deficiency anaemia. The hygienic environment of these people was poor, as 

exemplified by a high prevalence of awte conjunctivitis, scabies, pediculosis 

and flea bites (Pharaon and Hijozi, 1969). 
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Different sporadic reports from hospitals in Jordon indi coted that 25 - 30 per 

cent of total hospital admissions were of children suffering from different Forms of 

malnutrition. The mortality rate omong these hospital iz:ed children was reported to 

be high, 25 - 35 per cent (Pharaon 1962; Pharaon and Hijazi, 1967; Hijazi 1974). 



-

19 

Project Objectives and Importance: The reasons for undertaking this study 

were: 

1. It would be the first of its kind to put forward a realistic picture of the growth 

pattern of the pre-school child in Jordan. The plan was to classify children 

according to Waterlow's public health classification system. This would help in 

putting forw~rd a programme for action for the different nutritional groups specifi ed 

in the classification. It would also help in comparing our results with accepted 

Western standards and other similar studies. 

2. This study is expected to generate a series of national growth studies which would 

be of great value in the assessment of growth of individual children in the community 

and would also provide a basic sample population from which sub-samples could be 

drown for scientific specialised studies of various aspects of health, such as physical 

and men to I development in reloti on to nutritional and social factors. The area under 

study could be a convenient place for the suggested community and social paediatric 

prouommes of Jordon's new medical school. 

3. The 1964 Nutrition Survey showed o specific trend in the growth pattern of the 

Jordanian children, The present study, shou Id detect any changes which have 

occurred since then. Changes ore to be expected because of the dramatic social 

and economic events which have token place during the lost decode, including 

internal troubles and external wars. 

4 . The study will make it possible to assess the relationship between the Following 

factors and the pattern of growth of the Jordanian child: 



a) family, social and economic conditions 

b) environmental factors 

c) access to health services and health education 

d) feeding and weaning patterns 

e) mortality and morbidity poHerns in this community. 

Knowledge of the variables serves a number of administrative and scientific 

purposes. It is essential for proper evaluation cf the existing curative and 

preventative services in the country. 

5. The socio-cultural aspects of infant feeding in Jordon will be studied. This 

will help more efficient planning of health education programmes. 

6. The study of infant feeding, weaning practices and weaning foods wi 11 help 

to assess the need for manufacturing a new weaning food in Jordon and the 

chances of its acceptance. 

The Present Study : From the beginnin£ it was 

quite apparent thotthe best way to achieve the objectives set out above would 

be by a survey of tl-ie v.h ole country, but this was beyond the ability of one main 

investigator. Therefore, the survey was limited to the rural area round Ammon 

because of the following factors: 

a) the sampling procedure is simple, the community is stable, 
and almost every child in this community is within the 
reach of the investigator 

b) easy access to transportation (range of distance from 
Ammon is 5 to 25 Km) 

20 



c) the people of the rural oreos in Jordan are more co~>perotive 
and friendly 

d) the chosen community is representative of the rvrol areas of 
Jordon; this fact was approved of and supported by Jordan's 
Department of Statistics 

TheVillages of Amman's Rural Area: Table 2 shows the names of these 

villages and the number of moles and females examined in each village. 

These villages vary in size from tiny settlements of 100 inhabitants to ones 

2 1 

of 5,000 people. The larger villages usually occupy flattish land near the top of 

the scarp. The smaller villages, with a population of between 100 and 500 inhabi­

tants, lie in fairly close proximity to the larger settlements. These ore often over­

flow settlements from the main community which has expanded beyond the limit of 

cv It ivated land. Other small villages, however, stand isolated on a scarp or a 

main road. Some of these settlements have attained considerable size with the 

inflow of 1948 Palestinian refugees. One of these villages (El Toibeh) was 

established recently, after the 1967 War, 

These villages ore on example of the average Jordanian village which is a 

fairly compact settlement with houses huddled close together. The average house 

is built of dressed or undressed stone, each with a little courtyard surrounded by a 

wall. In the smaller villages mud brick houses are fairly common. The village 

house is one storey high, rarely two, and in its simplest form consists of one or 

two rooms with on adjoining courtyard for the animals. 
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Kinship forms the basis of social organization in the village and many of the 

smaller villages are inhabited by joint families or descendants of one common ances­

tor. In the larger villages definite quarters of the settlement are inhabited by 

separate I ineages which may or may not be related. Villages situated near u ,ban 

settlements, ho.,,.,ever, show quite a few characteristics of town life. Here the 

houses come closed to urban architecturol styles; electricity and running water 

have been introduced; family ties become less strict and a variety of ocOJpations 

besides agriculture may be found. 

Some of the families studied lived in tents, but not all the tented population 

are necessarily nomadic. Some of these are cultivators with fairly restricted mobility. 

The tent does not necessarily signify nomadism proper, for it is sometimes suited to 

other modes of life. 1971 estimates show that 3 per cent of the total population live 

in tents. 



CHAPTER II 

S.AMPLING AND METHODOLOGY 

Sampling Procedure: The frame of the sample included all the children from 

0 - 5 years of age who were born before or during the time of the study in Amman 

District rural area. Far this purpose we used the birth registers. It is estimated 

that 98 per cent of newborn babies ore registered with the Department of Health. 

Those who were not registered in this area were asked to bring their birth certifi­

cates with them. The sample was recorded on records especially designed by the 

generol birth registry of this area. For this purpose four fu 11 time clerks mode 

three copies of the information needed for this study. This included the names, 

addresses, name of the person who reported the birth (i.e. vi lloge headman, 

midwife or a doctor), name of the village and the birth date of the child. The 

names were recorded in seriol order and special codes for every village were 
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given in advance. This was done in order to avoid any confusion or duplication of 

I ists. 

In this way we estal.,i ished three comprehensive I ists of the population of al I 

the children who were born in this area since 1st September 1969 (i.e. children 

who were O - 5 years old by the time we started the fieldwork. One copy was 

given to the village headman, a second was given to the nurse at the local cl in i c 

or to the midwife, or school teacher or postoffi ce man or to the secretary of the 

municipal council of the village, whoever was available. The third copy was 

r tained. 



Every chief of a family or a group of people was assigned a number of names. 

He was responsible for bringing these people on the scheduled day and hour if 

possible. Every chi Id was given a smal I green cord on which his name and his 

birth dote were recorded. After the completion of the examination the name on 

the original copy was marked in red ink. 

Sample Size: The following factors were responsible for determination of 

the sample size in this study: 
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1. The proposed one year interval to survey this area with a team consisting, as 

originally planned, of one main fieldworker and one assitant. The preliminary 

proposal was that such a team could examine 3,000 children in the following 

manner: 15 children/day x 20 days/monthly= 3,000 children. 

2, Anthropometry formed an important part of this study and it was propv,..!d 

to achieve a known degree of statistical confidence in these measurements. 

We followed the method of Cochrane and Cox (1957) who suggested that by 

detecting a height difference of 2 cm a sample size of 30 is necessary to give 

5 per cent significance level in 50 per cent of trials, and a sample size of 60 

to give 5 per cent significance level in 80 per cent of trials. 

3. The standard deviation of the measurement which we expected to be greater 

than that reported by Tanner (1952). A standard deviation of 5 cm was, therefore, 

considered to be a safe basis upon which to estimate the sample size. 



Toking al I these points into consideration we thought that a sample size of 

2,500 - 3,000 children from the age group O - 5 years would then fit these 

requirements. 

However, when we finished the comprehensive listing of all the children 

from O - 5 years old who were born in this area since 1st September 1969 and 

until the time of the actual fieldwork, we found that the total number was 

4,200 children. 

It was clear from this point that an unknown number of these children had 

died, and another smal I part of the sample had by the time of the study moved 

away or left the area and it was expected that a third group might not cooperate 

for many reasons in this study. Bearing all these facts in mind and assuming a 

response rate of 70 - 75 per cent, then the actual sample size would be around 

3,000 children, and therefore we decided to examine every child included in 

our I ists and any other chi Id who moved into this area from the same age group, 

provided he had a birth certificate. 
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Response Rate and Exclusions: Every effort possible was made to ensure 

proper and complete coverage of the children listed in the original list of names. 

The distributiorfof free milk and biscuits to the children who attended was 

o successful incentive for better participation by the villagers. A carton of 

biscuits and two cans of powdered milk were given to each child; some medicines 

•The milk, biscuits, baby foods and other pharmaceutical products were kindly 
donared by the main companies. See Acknowledgements for their list of names 

and addresses. 
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or vitamins and iron were given if needed. Milk and bi$cuits were also distributed 

to the following: the local nurse and maid, the headman of the village, the school 

Principal and maid and some other influential peoole in the community. 

The actual number of children who were examined was 3,881. l-lowever, we 

have excluded 147 children from this study for the following reasons: 

1 • Children who were mentally retarded, regardless of etiology (19 children) 

2. Children with apparent congenital malformation such as clubfoot, congenital 

dislocation of the hip joint and other deformities which affected the physical 

fitness of the child (19 children) 

3. Children with poliomyelitis or any paralytic condition (7 children) 

4. Children with congenital heart disease, judged mainly by the presence 

of a murmur only of grade II and more (13 children) 

5. Children of multiple births (89 children) 

This procedure resulted in the exclusion of 147 children from all the age groups. 

The net response rote was therefore 85 per cent from the group of children 

registered on our lists* in addition to 90 children who had moved into the area and 

those who had their birth certificates with them. 

Choice of the O - 5 Age Group: In Jordan the child of pre-school age has 

certain biological and cultural characteristics that make him particularly precar­

iously poised as regards health and nutrition. It is in this age group that the 

*The total number registered on our lists was 4,460 children. 
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highest growth velocity occurs especially in the first two years (Tanner et al, 1966). 

As a result the nutrient requirements are also highest in this age period, so it is 

to be expected that more serious effects will be apparent as a result of nutritional 

deficiencies. 

It is also in this age group that we have most of the feeding and weaning 

problems (WHO Seminar 1969) and the problems of diarrhoea, dehydration and 

its resulting high morbidity and mortality levels. 

Physically, the pre-school child is at risk because of differences in fluid 

metabolism, in particular a much higher daily need for water than adults; a 

more rapid turnover of extracellular fluid, and a less efficient urinary concentra-

tion process (Jel I iffe, 1968). 

Also it is in this age that the child is at an interim period immunologically. 

He has lost maternal antibodies and he is in the process of building his own active 

immunity (Jelliffe, 1968). 

Until recently the magnitude of this problem in Jordon was expressed on the 

basis of assumption and experience. A proper recognition of the gravity of this 

problem demands collection of data from representative areas and age groups and 

proper analysis and interpretation. 

Preparatory Visits and Other Activities: A circular was sent out by the 

Ministry of Health to all the people concerned, offices, clinics, MCH centres 



and transport division explaining the purposes of this study and its objectives, 

asking them to cooperate and to let us use the available facilities for the success 

of tl,e study. 

A similar circular was also sent to and telephone contact was mode between 

tl,e Director of Education in Amman District and all the schools in the villages 

under study. They also agreed to let us use some of the classes as examination 

rooms. 

A month before the actual start of the survey 52 visits were paid to the 

responsible people in these villages, mainly the headmen, school teachers, 

local clinic nurses and to the municipal councils of some villages if available: 

tl,e main purpose of these visits wos to make the team and the people familiar 

with each other, and to explain pror,erly the purpose and importance of the study 

10 the local people in simple stroi ghtforward language. Another motivation 

to guarantee proper participation was to tell tl,e headman of one village tnat 

we wanted to know whether this vi I loge was healthier than the neighbouring 

village with whom there was a historical competition for getting the clinic or 

the post office or the school first. We Felt that this was a good incentive far 

better participation. 

The Questionnaire: A special booklet of 16 pages was printed in both 

Arabic, for the general questionnaire section, and in English for the section 

on clinical and anthropometric measurements. The questionnaire was mode up 

of the following sections: 
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I. General information related to different social, economic, OJltural and health 

conditions of the family 

2. Morbidity pattern 

3. Child feeding and weaning practices 

4. Anthropometric meosu rements 

5. Clini col examinations 

6. Haemoglobin and hoemocrit values. 

Specially designed spaces for computer use were already printed on these forms. 

Provisions were made for the information to be transferred directly from the 

questionnoi re onto punch cords. The answers to most questions were precoded and 

space was provided on the left hand side for the answers to be coded directly by 

the field workers themselves. This is a time-saving procedure and might reduce 

coding errors. Special codes for some questions were provided, these were filled 

in according to a special coding system at a later stage. 

The questionnaire was designed one year before the actual start of the field 

work. Advice was sought from many people who had had similar and different 

experiences to our own in similar surveys in Jordon and in different aspects of 

hospital cl ini col work for more than ten years in Jordan and abroad. (See the 

questionnaire in Appendix I). 
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Anthropometric Measurements: Although there is sti 11 disagreement on the 

proper choice of anthropometric measurements, it is generally agreed that the 

measurements shou Id be easy to obtain with cheap unelaborate apparatus, that the 

indices obtained should be reasonably simple to interpret and to calrulate, end that 

they should provide a guide to action. 

Growth can be assessed by several different parameters, some of which ore 

very sophisticated; however, for the sake of our proposed study in a rural port of 

Jordan where there is o big need for getting a clear picture of the pattern of our 

pre-school children, o balance had to be made between the choice of having many 

suggested measurements, or just taking wdght and height measurements. It was then 

decided to use the measurements recommended by Jel I iffe, (1966). These ore weight , 

height and or I ength, skinfold thickness, arm and head cirrumferences. 

Because it was felt necessary to measure the distribution of fat in our children 

it was decided to measure the skinfold thickness in four locations: biceps, triceps, 

subscapular and suproiliac. Arm cirrumference was included as a measure of muscle 

mass and head cirrumference was included First for its academic value, and later for 

other practical purposes. 

Equipment: The following instruments were used: 

1. Lightweight baby scales, manufactured by Herbert & Sons Limited and modified 

to measure infants. These scales weigh acrurotely to 10 gms. but readings were 

taken only to the nearest 50 gms. below. 



2. Lightweight personal scales, manufactured by Herbert & Sons Limited and 

weighing acOJrately to 50 gm; readings were taken only to the nearest 50 gm. 

below. 

3. The Harpenden Infant Measuring Table in its modified form (lnfastad) to 

measure infants and children up to five years. This instrument was manufactured 

by Holtoin Limited; it is not too big to carry for field work purposes, It hos the 

added advantage of being suitable for use in two positions, vertically to measure 

height and horizontally to measure length; however, it was used mainly through­

out the study for length measurements only. This instrument gives an accurate 

and direct reading to the nearest millimeter over a range of 230 mm to 1,200 mm. 

4. The Harpenden Portable Studiometer, manufactured by Holtain Limited; 

this instrument gives accurate and direct readings to the nearest millimeter over 

a range of 850 mm to 2,060 mm. 

5. The Hal toin/Tonner - Whitehouse Skinfold Col iper for the measurement of 

subcutaneous tissue, manufactured by Hol tain and developed in close col lobora­

tion with the London Un: ·.•e~ity, Institute of Child Health. Its measuring range 

is from O mm ta 480 mm with constant pressure of 10 gms/ sq mm. 
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6, Tope measures: Micromotic tapes manufactured by Stanley Mobo (France) were 

used for the measurement of head and arm cirOJmference. 

Measurement Technique: In order to make the results comparable with those 

of other worke~, the techniques laid down by the International Biological Programme 



(1969) were used. For skinfold thickness however, the techniques described by 

Durnin and Rahaman (1967) were employed. 

Arm circumference and skinfold thickness were always measured on the left 

side. A detailed account of the technique is given in Appendix 11. 

Survey Routine: The routine of the survey consisted of the following steps: 

1. A preparatory period in the village through the use of the available moss 

media and through continuous contact with the local nurse, midwife, etc. The 

loudspeakers of the mosques of the village were used to call the people to attend 

on the day of the actual start of the examination (more details are given in the 

paragraph on preparatory visits). 
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As o result of these activities we got the best response in attendance during 

the first day or two when we hod 60 - 70 per cent of all those who were registered 

crowded in front of the clinic. We assembled the people into smol I groups to 

attend the clinic on special days and hours if possible. The high attendance on 

the first few days of the survey was followed by o sharp decline and poor attendance 

on the following days, and it wos at this stage thot we made every effort possible to 

ensure that people came to be examined. On numerous occasions we went with the 

local nurse or headman of the village to collect the children who hod not attended 

the clinic. Sometimes, we converted a room in a house into a clinic in a residential 

area where people were unable to come to the original clinic_which was situated on 

the next hill or at the other end of the street. Under such conditions we ex.:imined 

only two or three children. 



2. Interviewing the person in charge of the child who was usually the mother 

for filling in the questionn::iire. This procedure was a time consuming step in 

the beginning but when the interviewers were accustomed to it, the time 

required was OJI by 70 - 80 per cent. 

3. The onthropometri c measuremenh were made in the fol lowing order: weight, 

height, head circumference, orm circumference and finally, skinfold thickness. __ ., 
4. The clinical examination was mainly aimed ot detecting signs and symptoms 

of malnutrition and ausOJltation for detecting heart murmurs. 

5. The chi Id was then referred to the laboratory technician for obtaining a 

blood sample by o finger or heel prick, and haemctocrit determination. (See 

Appendix 111 for methods used for haemoglobin and hoematocrit determination). 

6. Mothers were then weighed and measured. 

7. The child was finally given his milk and biscuit, his certificate and his 

green cord marked with red ink and sent home. 

Data Editing, Storage and Analysis: The completed questionnaires were 

returned to the hospital on the same evening. Each questionnaire was checked 

for gross discrepancies and correction~ were made if necessary. Specia I codes 

related to the profession of the father and mother, previous and present diseases 

of the child, disabilities, trade names of milk used, the name of the first sol id 

foods given to the child and the name of the weaning device used by the mother. 

All these codes were recorded in the appropriate places. It is worth mentioning 
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that these codings were done according to a special agreement with the Department 

of Statistics and according to a previous personal experience end knowledge of the 

relevant points or questions. 

The computer part of this work was done by tl.e Computer Deportment, Royal 

Jordan Scientific Society. The IBM 1130 was used, four cords for each child were 

made. The checking prorrcmme and the analysis of the data were done by a team 

of one Systems Analyst and four programmers who worked on a full time basis for 

this project for a period of three and a half months. This team has also prepared a 

special programme for the testing of different socio-economic and cultural variables 

against the nutritional status, for this purpose C hi2 testing was used. 

It was through their continuous efforts, conscientiousness and spending many 

nights until the early hours of the morning to compensate for some hours lost during 

the daytime as a result of extra work, technical reasons or other administrative diffi­

rulties that it was possible to draw conclusions from the data obtained. 

For this team of young graduates, as it was for myself, this was the first 

serious challenge and experience in carrying out a full study such as this with 

al I that it entailed in organisation, checking the accuracy and testing the statis­

tical relations. 

Methods Used to Minimise Errors: It is well known that in spite of all the 

efforts to design and execute an investigation of this kind, errors or variations 

are still bound to occur, (Walter and Elwood, 1970). -



In the context of the present study the possible errors con be divided into 

three major groups: 

l. Errors in completing the questionnaire: we tried to minimise errors during 

and ofter the completion of the survey by continuous supervision, advice and 

repeated training ond proper explanation to the group of field workers. Proper 

attention and care were paid to the known sources of erro rs involved in com­

pleting the questionnaire according to our personal experience with surveys of 

growth in pre-school children in London and according to many other references. 

However, the team members were given a ten day training course which 

was held at the children's hospital where we used the mothers and children attend­

ing the out patient department of the hospital as subjects for this purpose. Every 

member of the team was provided with a special instruction book written in 

Arabic for filling in the questionnaire form and for the proper preparation of the 

child for the measurement procedure. 

In order to prevent the duplication of examining the same child twice we 

used to mark their green cards or their birth certificatates so that they would 

not be admitted again to the same study; this also helped to prevent some 

mothers who were living near the clinic or the examination area, from bringing 

their children again in the hope that they wou Id get more milk or biscuits. 

This was a not uncommon observation. 

I Ir 
, ./. , , ) 'It 



The physical examination was directed primarily to the detection of signs 

of nutritional deficiency as recommended by Jelliffe and U.S. ICNND Manual 

far Nutritional Surveys, (1966 ond 1963). 

3. Other errors: of other errors the main source was due to mothers bringing a 

younger or older child to the examination in place of the correct child, who 

cou Id not come for some reason or other. In some coses this substitution was dis­

covered in the appropriate time du ring the interview, but some of them es coped 

notice and gave rise to unusually his-h or low measurements, as can be seen by 

studying the data. 

The Team: Th is consisted of the following: 

1. The main investigator, paediatrician-nutritionist (full time) 

2. Physician-nutritionist (joined the team in the second phase of the field work) 
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3. Three senior students from the Jordan College of Nursing (three days per week) 

4. Two senior students from the Jordan Institute of Social Work (three days pe r week) 

5. A secretary (full time) 

6. A male attendant (full time) 

7. A laboratory technician (part time) 

In some villages, the help of local nurses and midwives was solicited For 

certain administrative or menial tasks such as free distribution of milk cans to 

the examinees. ln certain instances young educated girls from some villages 

who showed an interest in the study joined t',c team and helped to dress and 

undress babies. ,,, , ( j 



For minimising errors in coding we used the scheme of checking shown 

diagramatically in Fig. 1. The reason for this laborious checking was the fact 

that we had the personnel available for such a job. 

It is quite well known that even with these checks ond rechecks it is 

inevitable that some mistakes would have escaped detection. It was hoped 

that the magnitude of such errors would not be large enough to invalidate the 

resu Its. 

2. Errors in Measurement: special precautions were incorporated to ensure 

that the instruments were reading correctly. Each morning before starting 

measurements a special routine check was made by one of the field workers. 

The weight measuring instruments were checked against a standard weight, 

also the height measuring machines were checked to read the minimum and 

maximum counter reading as specified by the manufacturer. 

The skinfold calipers were checked against a standard 10 mm disc. 

However, it is worth mentioning that al I measurements were done by me 

and 10 per cent of the measurements were checked at random by another single 

physician-nutritionist throughout the second part of the study. By following 

this procedure we were able to minimise between observer variation, which is 

an important port of such studies, (Edwards, Hammond, Healy, Tonner and 

Whitehouse, 1955). 
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Limitations of the Results: The following points may be considered as limi­

tations of the results and may be worthma-e elaboration in further studies. 

39 

I. The children were weighed in their underpants and proper corrections were 

mode for this; however,mothers were measured with the lightest clothing possible 

and corrections were mode for this. The estimation was not exact and some minor 

variations ore expected to occur. It was impossible to weigh such clothes as 

underpants of women in a country I ike Jordon. 

2. The following limitations were commonly encountered in getting answers to 

the fol lowing questions: 

a) age of mother and father: it was felt that there was on over estimation 

of the father's age and underestimation of the mother's age, and 

because the mother's age is the more important for tl,e sake of this 

study, a special opproacr was mode to £ et an occu rote assumption 

of the mother's age within five years. Mothers who did not know 

their age could often recall the year of their first menstruation and 

thus the time elopsins ofter this, before the birth of their first child. 

If the child's birth was not recorded or known, the school grade gave 

some indication of their age. 

b) Monthly income of the mother and father: this was felt to be often 

underestimated. 

c) The actual area of the land owned may not hove been accurately 

known to the mothers. 

d) Social classification system is nnt available in Jordon, so we used 

the Professional Classification System ( 1973) which was not satis­

factory for a rural community like the one under study. 



CHAPTER Ill 

GENER.AL RESULTS 

General Description of the Sample: The children, their families and 

their environment: A total of 1,922 male (51 .4 per cent) and 1,812 female 

children (48.5 per cent) were examined in 15 different villages and locations. 

The number of children examined in each village varied between 24 and 898 

children with a mean of about 250. 

Table 2 shows a list of these villages and the number of male and female 

children examined in each village. Map l shows Jordon and map 2 illustrates 

the location of the villages in the study area. The male-female ratio (1 :06) fits in 

with the sex ratio of the whole country (Jordan's General Census, 1961), 

Table 3 shows a breakdown of the age groups and the number of children 

in each age group. The age intervals during the first year of life were monthly 

and in the following years, six monthly. 

Table 4 shows the number of children who were examined during the 

different months of the study period (January 1975 to July 1975). More children 

were examined during the months of the summer and spring because of the weather 

and the ease of transportation. 

Mothers were the main respondents to the questionnaire (95 per cent), 

however, in a few cases other members of the family, for example, the grand­

mother, elder sister or father answered the questionnaire. 

(J 
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Tobie 2 

Number of Male and Female Children Examined in Each 

Village,Child Growth Survey, Amman 

Village Male Female Total 
No. Percent 

Sweileh 444 454 898 24.05 

AI-Jbeiha 61 45 106 2.83 

Shafa Badran 98 92 190 5.08 

Tlal Al-Ali 47 45 92 2.46 

Khaldo 58 53 111 2.97 

AI-Taybeh 163 153 316 8.46 

Khirbet AI-Souk 125 133 258 6.90 

AI-Quweismeh 189 199 388 10.39 

AI-Gweideh 88 70 158 4,23 

Abu-Alanda 211 212 423 11 .32 

AI-Muqableen 260 193 453 12.13 

AI-Husseinieh 40 45 85 2.27 

Um-Zweitneh 41 36 77 2.06 

Um-Ousair 9 15 24 0.64 

Kh i rbet P. Hassan 88 67 155 4.15 

Total 1922 1812 3734 100.00 



Toble3 

Distribution of Sample by Ag and S x 

Child Growth Survey - Ammon 

Ag Groop Mole Female Total 

In Months 
No. Percent 

less than 1 month 1 "- 17 33 0.88 

l - 2 26 34 60 l.60 

2 - 3 37 35 72 l .92 

3-4 26 35 61 l.63 

4-5 30 32 62 1.66 

5-6 30 27 57 1.52 

6-7 39 27 66 1 .76 

7-8 48 35 83 2 . 22 

8-9 34 26 60 l.60 

9 - 10 33 38 71 l.90 

10- 11 41 26 67 1 .79 

11 - 12 31 29 60 l.60 

12 - 18 203 196 399 10.68 

18 - 24 193 155 348 9.31 

24 - 30 170 184 354 9.48 

30 - 36 176 172 348 9.31 

36 - 42 186 169 355 9.50 

42 - 48 168 165 333 8.91 

48 - 54 170 144 314 8.40 

54 - 60 127 107 234 6.26 

60 138 159 297 7.95 

Total 1922 1812 3734 100.00 



Table 4 

Distribution of Children by Sex and Questionnaire Date 

Child Growth Survey - Amman 

Month Males Females Total 

No. Percent 

Jan. 75 104 104 208 5.5 

Feb. 75 333 329 662 17.7 

Mar. 75 160 129 289 7.7 

Apr. 75 224 221 445 11.9 

May 75 368 377 745 20.0 

Jun. 75 551 486 1037 27.8 

Jul. 75 182 164 346 9.3 

Aug. 75 0 2 2 o. 1 

Sep. 75 0 0 0 0.0 

Total 1922 1812 3734 100.0 



Table 5 shows the pattern of distribution by sex and birth date; there is 

no particular trend in birth date distribution. 

Table 6 shows that the great majority of the families in this study had 

between 4 and 11 persons per household, Histogram l • 

In 99 per c.ent of cases, the real mothers played the mother's role; in a few 

cases the grandmother, stepmother or the adoptive mother were the acting mothers. 

Also, the real father was the main figure acting the role of the father in the house 

(99 per cent). 

The distribution of the portents' ages are shown in Table 7 ; when compared 

with the fathers' age, mothers were younser; 70 per cent of the mothers were in the 

age group 20-35 years, while 74 per cent of the fathers were aged 25-45 years. 

However, this community exists mainly of two groups of people; the original 

Jordanians (55 per cent) and the Palestinian refugees and displaced persons (45 per 

cent); 99 per cent of the whole group are Mulsims and l per cent are Christians. 

Table 8 shows that 97 per cent of the mothers of children in this study are 

married, with few widowed or divorced mothers; which indicates the stability and 

strong marital relations in this community. This subject will be discussed late r. 

Table 9 shows that nearly 60 pPr cent of the total marriages in this com­

munity are between parents who are first or second degree cousins; 39 per cent 

of the marriages are between parents who are not related, Histogram 2. 



Table 5 

Distribution of Children by Sex and Birth Date 

Child Growth Survey - Amman 

Month of Birth Moles Females Toto I 

No. Percent 

Moy 176 217 393 10.5 

June 180 172 352 9.4 

July 151 162 313 8.4 

Au9,Jst 176 154 330 8.8 

Sept~mber 176 139 315 8.4 

October 161 137 298 8.0 

November 147 122 269 7.2 

December 167 136 303 8.1 

Jonuory 142 134 276 7.4 

February 130 140 270 7.2 

Morch 153 139 292 7.8 

April 163 160 323 8.7 

Total 1922 1812 3734 100.0 



Household Size 

Numbe 

Percentage 

Tobie 6 

Distribution of fomilies According to Number and Percent of Households 

Child Growth Survey - Ammon 

3 and Less -7 8 - 11 12 and More Unknown 

148 1835 1498 228 25 

.0 9.1 40. I 6.1 0.7 

Total 

3734 

100.0 



Tobie 7 

Ois1ribution oF Parent's Age 

Child Growth Survev - Ammon 

A~ (Yea r) Less 15 15-20 20-25 25-30 30-35 35-40 40-45 45-+ Unknown Total 
-- -- --

Mother --
Number 2 194 699 1097 791 571 286 63 31 3734 

Percentage 0.1 5,2 18.7 29.4 21.2 15.3 7.7 1,7 0.8 100.0 

Father --

Number 0 13 220 574 800 725 661 258 483 3734 

Percentage o.o 0.3 5.9 15.4 21.4 19 .4 17.7 6.9 12.9 100.0 

~ 



Marital t5totvs Married 

Number 3628 

Percentage 97.2 

Tobie 8 

Distribution by Morit.:il Status of Mother 

hild G rowth Survey - Ammon 

Widowed Separated/ Divorced 

63 32 

1.7 0.9 

Unknown 

11 

' -l 

0.3 

Total 

3734 

100.0 



Relation Fir1t Cousins ---

Number 1448 

Percentage 38.8 

Table 9 

Distribution by Relation of Fother and Mother 

_hild Growth Survey - Ammon 

Second Cousins 

760 

20 .4 

Distantly or not related 

1452 

38.9 

Unknown 

74 

2.0 

Total 

3734 

100.0 

en 
lo" 
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Table l 0 shows that nearly 84 per cent of the men were married to one wife ; 

14 per cent had two wives and 2 per cent had three wives or more. 

Economic: Tobie 11 shows the classification of occupation of the fother 

based on the classification suggested by the Department of Statistics (1973). OF 

the total group 40 per cent are either agricultural or non-agricultural labourers. 

Table 12 shows the monthly cash income of the parents; 12 per cent of 

fathers and 96 per cent of mothers have no cash income, 61 per cent of the fothers 

are paid 20-40 J .D. per month. 

Table 13 shows land ownenhip; 80 per cent do not own land, nearly 10 

per cent own less than 5 dunums of land. 

Table 14 shows that only 13 .6 per cent of the families of the children are 

receiving financial support or aid from their relatives who are working outside 

Jordan. This was much less than had been expected, especially in view of the 

huge number of teachen, labouren and other employees from Jordan who work 

in the oil producing countries. 

Education: Table 15 shows that 32 per cent of the fathers and 68 per cent 

of the mothers of the children in the study were i II iterate. Among the I iterates 

33 per cent of the fathers and 21 per cent of the mothers were elementary school 

graduates (6th grade); and 2 per cent of the fathers were university graduates. 



Tobie 10 

Distribution by Number of Wives 

Chi ld Growth Survey - Ammon 

No, of Wives One Wife Two Wives Three Wives 

Number 3146 515 41 

Percentoge 84.3 13.8 1.1 

J 

Four Wives Unknown 

10 22 

0.3 0.6 

Total --

3734 

100.0 

C/1 
it> 



Tobie l l 

Distribution of ':hildren Examined According to Father's Profession 

Child Growth Survey - Ammon 

Father's Profession 

Employee (Government or private) 

Military, Police 

Labourer (agricultural, non­
ogricu I tu rol) 

Driver (taxi, bus, etc.) 

Sel f-employcd (grocer, 
carpenter, etc.) 

Teacher (Government or private 
school) 

Retired (civil, military) 

Unemployed 

Deceased 

Number 

479 

744 

1528 

362 

237 

97 

44 

179 

63 

Percent 

12.8 

19.9 

40.9 

9.6 

6.3 

2.5 

1.1 

4.7 

1.6 

5 r; 



Tobie 12 

Distribution by Monthl:t: Income of Parents 

Child Growth Survey - Ammon 

Monthly Income (J .D .) Less than 10 10-20 20-30 30-40 40-50 5o-+ Unpaid Total 
- - -- -- -- --

Father --
Number 75 307 1147 1142 334 280 449 3734 

Percentase 2.0 8.2 30.7 30.5 8.9 7.4 12.0 100.0 

Mother --
Number 3 13 55 36 21 17 3589 3734 

Percentage 0.0 0.3 1.4 0.9 0.5 0.4 96.1 100.0 

c; 



Tobie 13 

Distribution by Area of Lond Possessed 

Child Growth Survey - Ammon 

Area (1 ,000 No land Less than 5 5-10 10-15 15-20 20-25 25-30 3o+ Total 

sq. meter) owned --

Number 3004 358 40 51 34 49 29 169 373 

Percentage 80.4 9.6 1.1 1.4 0.9 1.3 0.8 4.5 100.0 



Receiving 

Number 

Percentage 

Yes 

508 

13.6 

Tobie 14 

Distribution by Those who ore Receiving Aid 

Child Growth Survey - Ammon 

No 

3214 

86.1 

Unknown 

12 

0.3 

Totol 

3734 

100.0 



Tobie 15 

Distribution by Parents' Education 

Child Growth Survet, - Ammon 

Level llliterote Read ond Elementary Preparatory Secondary ProfessionaV University Unknown Total 

Write School School School Technical 

father - -

Number 1188 359 1233 504 289 50 84 27 3734 

Percentage 31.8 9.6 33 .0 13.4 7.7 1 .3 2.2 0.7 100.0 

Mother 

Number 2547 46 782 224 98 4 10 23 3734 

Percentage 68.2 1.2 20.9 5.9 2.6 0.l 0 .2 0.6 100.0 



Housing Conditions: 69 per cent of the villagers in this community possessed 

their own homes, while 32 per cent rented the houses they live in, but the rents 

were low and some of them lived in their parents' houses or on the farm where 

they worked. 

Table 16 shows that most of these families lived in houses with one to 

three rooms, which indicates that they ore living in overcrowded conditions. 

Table 17 is a summary of the children whose families hod amenities; 22 

per cent of the children's homes had baths and 90 per cent had toilets. Nearly 

half the homes had electricity. Of those who had toilets, 74.5 per cent were 

made of cement and 20 per cent were soil ditch latrines. 

However, of all the families, 69 per cent used kerosene for cooking pur­

poses, 31 per cent used butane gas and 1 • 2 per cent sti II used a wood fire For 

their cooking. 

Table 18 shows the source of water in the houses of the children under 

study. 74 per cent of the houses were supplied with municipal top water; how­

ever, there were 6.8 per cent of homes which hod no facilities and to which 

water was mainly brought by tonks and distributed in the villages. 

A ccess to Health Services: Tobie 19 shows that 82 per cent of the total 

deliveries took place at home: the remainder were performed in hospital. 

60 
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Tobie 16 

Distribution ht_ Number of Rooms in the House 

Child Growth Survey - Ammon 

~ 

1 2 3 4 5 b+ Unknown Totol 
- - - - -

Number 1116 1626 669 183 72 68 0 3734 

Pe rcentoge 29.8 43.5 17.9 4.9 1.9 1.8 0.0 100.0 

C, 



Table 17 

Percentage of Children Whose Families hove Amenities 

Child Growth Survey - Ammon 

Facility_ Both Toilet Refrigerator Butane Gos 
--

No. Percent No. Percent No. Pe rcent No. Percent -- - ---- -
Yes 822 22.0 3369 90.2 342 9.1 1188 31.8 

No 2912 n.9 364 9.7 3392 90.8 2546 68.1 

Unknown 0 0.0 I o.o 0 o.o 0 0.0 

Total 3734 100.0 3734 100.0 3734 100 .0 3734 100.0 

Electricity 

No. Percent - --
1656 44.3 

2072 55.5 

6 0.2 

3734 100.0 

C) 

l\) 



Table 18 

Distribution bt Source of Water in the Hause 

Child Growth Survey - Ammon 

Source (Water) Municipal Public Top Public Spring Well Others Total 

Toe Water in Village in Village {Collection) 

Number 2765 34 106 572 257 3734 

Percentage 74.0 0.9 2.8 15.3 6.8 100. 

I 
l' 

Q 



Tobie 19 

Distribution by Place of Birth 

Child Growth Survey - Ammon 

Piece of Birth Home Ho~pitol Others Unknown Total 

• Number 3056 661 10 7 3734 

' Percentage 81.8 17.7 0.2 0.1 100.0 

en 



Tobie 20 shows that only 15 per cent of the mothers when they were 

pregnant, visited the MCH centres; 59 per cent of these visits were in the 

second trimester (Tobie 20). 

Table 21 also shows that only 9 per cent of the women in this study 

were visited by a home visiting nurse or midwife during their pregnancy. 

Of all the children in this study, only 514 (13 .7 per cent) were sent to 

MCH centres. Most of these visits (71 per cent) were mode when the child was 

1-6 months old. 

Obstetrical Data: By the time this study was undertakne 21 .5 per cent of 

al I the mothers questioned were pregnant, 68 per cent were not and l O .5 per 

cent were not sure. 

Table 22 shows that nearly 18 per cent of all the mothers 

in this study married when they were less than 15 years old; 8 per cent married 

ot an age les~ than 20 years and 96 per cent were married by 25 years. 

Table 23 shows that nearly 62 per cent of all the deliveries were done by 

either the mother alone or by a trained non-qualified woman in the village. 

However, 26 per cent were done by a registered midwife and 6 .5 per cent by a 

doctor in hospital. The cases delivered by the doctor were usually the complicated 

ones which required the intervention of a specialist. 



Tobie 20 

Distribution by Visits Paid lo Maternity ond Child Health Cent 

and Visits Poid by the Nurse or Midwife to Pregnant Mothers 

Chi ld Growth Survey - Ammo 

Type of Visit Yes No Unknown 

Pregnants who Visited MCH 

Pregnonts Visited by a Midwife 

No. Percent 

555 

329 

14.8 

8.8 

No. Pe rcent 

3148 

3386 

84.3 

90.6 

No. Percent 

31 

19 

0.8 

0.5 

Total 

3734 

3734 

a, 



Trimester (Month) 

Number 

Percentage 

Tobie 21 

Trimester of Pregnont Women when Visited MCH Centre, 

Child Growth Survey - Ammon 

Less than 3 

117 

21.0 

3-6 

327 

58.9 

6-9 

9 

8.8 

Unknown 

62 

11.1 

Total 

555 

100.0 

a} 

-,J 



Table 22 

Distribution by Age of Mathen When Married 

Child Growth Survet, - Ammon 

Age (Yeon) Less than 15 15- 20 20-25 25-30 30-35 35-4-0 40-45 45-50 SOI- Unknown Total -- -- -- -- -- -- -- -- --
Number 661 2383 551 89 19 6 2 0 0 23 3734 

Percentage 17,7 63.8 14.7 2.3 0.5 0.1 0.0 0.0 0.0 0.6 100.0 

0) 



When mothers were asked about the outcome of their last pregnancy, it wos 

found that 3,694 children were single births, 76 (2 per cent) were twin births. 

When mothers were asked about their attitude towards having more children 

(in addition to those they had al ready by the time of the study), 54 per cent were 

willing and 40.5 per cent were not. Of the latter group only one-third were 

using different types of contraceptive means. In other words, two-thirds of the 

women who were not willing to have more children were nevertheless not using 

any contraceptive means for this purpose; However, about 90 per cent of those 

who did not want more children were in the age group 25-35 years, and were 

mainly those who already had more than 3-4 children. 

Table 24 shows that among those who were using contraceptives, 68 per 

cent were using the pill, 4 per cent were using the intra-uterine device (IUD) 

and 28 per cent were using other means, mainly locally used procedures such as 

the introduction of a piece of cotton soaked in olive oil into the vagi..,a before 

intercourse or the use of a vaginal vinegar wash before intercourse, or some other 

procedure like the prolongation of breast feeding. 

69 



Pe~on 

Number 

Percentage 

Mother 

556 

14.9 

Tobie 23 

Distribution by Pe~on Who Did the Delivery 

Child Growth Survey - Ammon 

Troined Womon Midwife Doctor Othe~ 

1748 

46.8 

984 

26.4 

24 

6.5 

171 

4.6 

Unknown 

31 

0.8 

Total 

3734 

100.0 

..., 
0 



Contraceptive 

Number 

Percentage 

Tobie 24 

Distribution by Type of Controceptive Used 

Child Growth Survey - Ammon 

Pills 

371 

68.3 

1.U.D. 

21 

3.8 

Others 

151 

27.8 

Total 

543 

100.0 

"'1 ... 



CHAPTER IV 

CLINICAL AND HAEMATOLOGICAL FINDINGS 

1 • Hoemotologi col Patterns: The laboratory indices considered in this chapter 

consist of hoemoglobin and hoematocrit. In considering the haemoglobin concen­

tration in the observed group of children, the grading system su£gested by the 

ICNND Manual (1963) was followed; accordingly a mean haemoglobin value 

less than 8 gm/100 ml is to be considered 'deficient'; levels between 8 - 9.9 

gm/100 ml were 'low'; levels between 10.0 - 11 .9 gm/100 ml were 'acceptable' 

and levels between 12 - 15.9 were 'high'. 

For hoemotocrit, levels less than 30 per cent were 'deficient'; 

levels between 30 - 32 per cent were 'low', levels between 33 - 35 were 

'acceptable' and levels between 36 - 46 per cent were 'high'. 

Tables 25ond 26 and figure 3: show the haemorlobin and hoemotocrit 

values in both sexes according to different age groups. in the years 1964 and l 974. 

There seems to be no specific trend in the values of haemoglobin and haemo­

tocrit in the two sexes and in the different age groups. However, the values of 

haemoglobin and haematocrit were relatively lower in the age period from about 

6 to 24 months when compared with other age groups. 

Pallor, which was more common in face (see the clinical signs) than in 

mucoso, hod the highest peak prevalence in the oge period from 9 - 18 months: 

a finding which also agreed with the low values of haemoglobin and haemotocrit 

in this age period. 



73 
Tobie 25 

Hocmorlob in Va lu s (gm/100 ml) by Ac;e ond S x 

Mal s Females 

Age No. M an S.D. No. Mean S.D. 
(months) 

0-3 39 12.8 2.00 41 12.6 2.20 

3-6 41 11 .9 1.79 53 12. l 1.87 

6-9 71 10.7 1 .37 44 11.1 1.86 
-: 

9 - 12 59 10.1 1.40 46 10.4 l .48 

12 - 15 55 9.9 l.81 52 9.8 l .58 

15 - 18 54 9.9 1.82 53 10.l 1.57 

18 - 21 45 9.6 1.62 38 9.9 l .53 

21-24 60 l O. 1 1.62 44 10.4 1.65 

24 - 27 42 11 .6 1 .32 57 12 .1 1.53 

27 - 30 44 12.4 1.63 31 12.6 1.57 

30 - 33 49 12.7 1.44 44 12 .8 1.69 

33 - 36 48 12.4 l.65 55 12 .4 1 .39 

36 - 39 56 12.9 2.05 60 12.8 l .64 

39 - 42 39 11 .9 1.63 42 12. l 1.56 

42 - 45 41 11 .8 l.85 35 11.5 1.74 

45 - 48 55 12.2 l.76 54 12.0 1.63 

48 - 51 42 12.4 1.48 44 12. l 1 .47 

51 - 54 48 12.2 1.40 33 12.3 1.68 

54 - 57 35 12 .4 1.74 18 12 .2 1.87 

57 - 60 37 12.6 l.79 35 12.8 1.n 

60- 63 72 11 • 9 l.75 94 12. 1.59 
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Table 26 

Haematocrit Values (Percent) by Age and Sex 

Males Females 

Age No. Mean S.D. Na. Mean S.D. 
(months) 

0-3 34 38.5 4.69 39 38.6 3.35 

3-6 37 37.9 3.07 46 38.1 2.45 

6-9 60 36.1 3.35 36 36.7 3 .38 

9 - 12 62 35.6 3 ,34 37 35.6 4.44 

12 - 15 52 35.8 3.07 54 35.7 2.82 

15 - 18 46 35.4 3 .39 47 35.9 3.04 

18 - 21 46 35.9 2.45 35 35.8 2.91 

21 - 24 50 35.9 3.28 42 35.7 2.84 

24 - 27 43 37.1 2.97 62 37 .3 2.59 

27 - 30 42 37.1 2.50 29 37 .1 2 .46 

30 - 33 47 37.3 2.51 39 37 .5 3.30 

33 - 36 48 37.7 3.49 44 37.9 2.84 

36 - 39 49 38.0 3 .50 53 38.9 2.52 

39 - 42 28 38.3 2.62 40 38.1 2 .68 

42 - 45 32 38.0 3.73 30 38.3 2.45 

45 - 48 54 38.5 2.73 51 38.4 2.28 

48 - 51 38 38.1 2.41 40 38.1 3.01 

51 - 54 39 37.9 2.06 35 38.4 2 .61 

54 - 57 39 37.9 2.83 15 37.9 3.28 

57 - 60 32 38.1 2.74 30 38 .6 2.75 

60 - 63 58 38.4 2.80 80 35.5 2.19 



Figure 3 

HAEMATOLOGIC FINDINGS BY AGE (Years) 
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Table 27 shows the haemoglobin and haematocrit values in the well 

nourished and malnourished children. The 'low' and 'deficient' haemoglobin 

and hoemotocrit values were more common among the malnourished children, 

while the 'high' values were more common among the well nourished group. 

All the differences were significant at the 1% level. 

2. The Clinical Pattern: The main clinical investigations in this chapter 

were mainly intended to detect some important deficiency signs. 

Table28 shows the per cent prevalence of some clinical signs in males 

and females. Originally, the clinical signs were classified according to dif­

ferent a~e periods, but this table become unwieldy and it was decided to put it 

in the form of total per cent prevalence for each sex. 

The most frequent positive cl ini col findings were as fol lows: 

Mottling of the enamel of the teeth which hod an overall prevalence of 

some 20 per cent, being common after the age of two years. The significance 

of this finding will be discussed later. 

Dental caries was present in 10 per cent of the children, becoming 

increasingly common from three years onward. 

Bassin£ of the skull and epiphysical enlarsement were found in 6 - 10 

per cent of the children being most common in the first three years of life. 

7G 



Tobie 27 

Haemoglobin and Haematocrit Levels in the Two Nutritional Groups 

Levels 

'Low' 

'Deficient' 

'Acceptable' 

'High' 

Chi
2 

value 

p 

Haemoglobin 

Wei I nourished 
Group A 

1.2 

7.3 

24.6 

66.9 

Malnourished 
Group B 

5.8 

11.9 

46.6 

35.7 

13.284 

<0.01 

See text for meaning of 'Levels'. 

Values are in percentages 

Hoematocrit 

Wei I nourished 
Group A 

Malnourished 
Group B 

0.8 4.6 

6.4 9.3 

19.9 45.4 

72.7 40.7 

13.921 

<0.01 



Tobie 28 

Percent Prevalence of Clinical Signs 

Clinical Sign 

Hair 

Lock of lustre 

Thlnnen and sparseness 

Dyspigmentation of proximals 

Easily pluckable 

Pediculosis 

Face 

Moon face 

Pallor 

Xerosis conjunctiva 

Xerophtalmia 

Bi tot's spots 

Angular polpebritis 

Pollor of mucousa 

Ang.,lar stomatitis, 
cheilosis 

Angular scars 

Pallor of mucousa 

Glouitis 

At rophic papillae 

No. males: 1922 No. females: 1812 

Percent Prevalence 

Males 

1.1 

3.4 

3.6 

2.0 

0.7 

1.3 

2.1 

0.1 

0.0 

0.3 

0.8 

0.4 

2.3 

3.9 

0.6 

0.1 

0.4 

Females 

1.8 

5.7 

6.9 

3.8 

1.0 

0.9 

2.4 

0.0 

o. 1 

0.1 

0.7 

0.1 

2.0 

3.2 

0.2 

0.2 

0.1 

78 
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Tabl e 2d 
(cont.) 

Clinical Si gn 

Percent Prevalence of Clinical Signs 
Percent Prevalence 

Teeth 

Mottled enamel 

Dental caries 

Gums 

Spongy bleeding g..,ms 

Thyroid enlargement 

Skin 

Xerosis 

Follicular hyperkerotosis 

Pellogrous dermatosis 

Flaky paint dermatosis 

Muscle wasting and reduced .Jmount 
of fat 

Oedema 

Paetechia 

Craniotabes 

Frontal and parietal bossing 

Epiphyseal enlargement 

Beading of ribs 

Knock knees or bow legs 

Hepatomegal y 

Splenomegaly 

As cites 

Psychomotor changes (apathy) 

Calf tenderness 

Sca rs 

Moles 

22 .1 

9.6 

0.3 

0.0 

8.2 

7.4 

0.3 

0.2 

21.2 

o.o 

0.0 

0.5 

9.1 

9.3 

1.0 

0.9 

0.6 

0.0 

o.o 
0.0 

0.0 

53.0 

Females 

20.6 

9.2 

0.1 

0.0 

7.2 

7.1 

0.6 

0.2 

22 .5 

0.3 

0.0 

0.2 

6.8 

7 .1 

0.4 

0.3 

0.6 

0.0 

0.0 

0.1 

0.0 

49 .3 
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Non-specific skin changes - xerosis and follicular hyperkeratosis were 

found in more than 8 per cent. The prevalence shows some increase ofter the 

age of two years. A small number of children (3 - 7 per cent) showed changes 

in the hair and lips (angular stomatitis). 

However, the most significant negative findings (prevalence (1 per cent) 

were: 

Eye signs of vitamin A deficiency (xerosis conjunctiva and xerophtalmia) 

were seen in only three boys and two girls (an overall prevalence of about 0.15 

per cent). The more questionable sign of Bi lot's spots was slightly commoner. 

Enlarged liver - this was found in 12 male and 11 female children, an 

overal I prevalence of O .6 per cent. This finding was commonest under two years. 

Enlargement of the spleen was not found. 

Oedema was present in 3 cases only; 2 of them were in females. 

Pediculosis, the presence of which might reflect the standard of hygiene 

in this community, was examined by eye under the prevailing daylight. It is 

expected that thP present prevalence (about 1 per cent) is underestimated, 

since it is impossible to diagnose this condition accurately under the conditions 

prevailing in this study. 

J. Morbidity Pattern: The morbidity pattern in this study is considered in 

terms of per cent prevalence of some common diseases known to be very common 

in this community and hos a direct or indirect influence on growth and nutrition 

and the pattern of hospitalization and doctors' visits. 

80 



The term 'current diarrhoea' or URI means the ocwrrence of diarrhoea 

or URI durin9 the lost two days; 'recent' means the occurrence of diarrhoea 

or URI during the lost two weeks, and the term 'reOJrrent' means the ocOJrrence 

of diarrhoea or URI more than six times during the last six months. 

The meanings of the terms diarrhoea and upper respiratory tract infection are 

I isted in the Appendix. 

Table29 shows that 87 males and 47 females were hospitalized during the 

six months prior to the study time in differnet age periods. There were more 

children hospitalized during the age perlod 12 - 18 months; also there were 

mare moles hospitalized than females in most age groups. 

There were also more moles visiting the out-patient department compared 

with females. 

Table 30 shows the percent prevalence of common diseases by age 

in moles and females. 

81 

The percent prevalence of QJrrent diarrhoea among the total group of mol es 

was 12 .1 and of females it was 10.7. 

There was a gradual decline in the prevalence of diarrhoeal diseases with 

increasing a ce in both sexes, as shown in Histogram 3. 



Table 29 

Recent* Hospitalization and Out-Patient Department Visits 

by Age and Sex (All Children) 

Hospital Out-Patient Department 

Age Moles Females Males Females 
(months) 

No. No. No. No. 

6 - 12 9 4 126 86 

12 - 18 15 7 124 126 

18 - 24 9 3 124 74 

24 - 30 9 2 93 91 

30 - 36 5 6 93 91 

36 - 42 8 8 97 71 

42 - 48 6 5 78 80 

48 - 54 12 8 76 61 

54 - 60 6 3 49 47 

60 - 66 8 3 74 51 

Total 87 (65) 47 (35) 934 (55) 778 (4,5) 

Fig.Hes in parentheses ore percentages 

*Recent in this table means the period of six months prior to the study time. , 



'l'able 30 8 :J 

PERCENT PREVALENCE OF COMMON DISEASES BY SEX AND AGE (MALFS) 

Age - months 0-3 3-6 6-9 9-12 12-15 15-18 18-21 21-24 24-27 27-30 30-33 
No. examined 81 84 122 107 104 97 97 95 76 94 84 

Percent Prevalence 

Diarrhoea 
Current 20.9 26.1 19.6 23.3 23.0 18.5 9.2 16.8 10.5 10.6 14.2 

Recent 18.5 17 .8 14.7 24.2 19.2 21 .6 19.5 23 .1 18 .4 11.7 21 .4 

Recurrent 12 .3 21.4 13 .1 13.0 7.6 12.3 9.2 13.6 6.5 6.3 9.5 

U.R.1. 
Current 33.3 53.5 38.5 40.1 36.5 36.0 36.0 42.1 32.8 25.5 39.2 

Recent 23.4 34.5 41.8 42.0 26.9 35.0 35.0 32.6 36.8 28.7 39.2 

Recurrent 8.6 16.6 18.0 14.9 16.3 18.5 13 .4 12.6 15.7 13.8 22.6 

Otitis Media 1 .2 10.7 13 .1 14.9 10.5 9.2 14.4 16.8 10.5 10.6 13.0 

Whooping cough 2.4 10.7 7.3 13.0 9.6 10.3 9.2 8.4 10.5 13.8 7 .1 

Mumps o.o 0.0 l.6 3.7 9.6 4.1 13 .4 6.3 10.5 7.4 13.0 

Chickenpox 1 .2 4.7 3.2 3.7 0.9 7.2 7.2 3 .1 3.9 3 .1 8.3 

Measles 6.1 5.9 17 .2 22 .4 30.7 41 .2 40.2 43.l 35.5 45.7 40.4 

Age - months 33-36 36-39 39-42 42-45 45-48 48-51 51-54 54-57 57-60 60+ Total 

No. examined 93 107 78 71 97 80 90 62 65 138 1922 

Percent Prevalence 

Diarrhoea 
Current 7.5 8.4 10.2 4.2 5.1 6.2 2.2 3.2 7.6 2. 1 12 .1 

Recent 10.7 15 .8 17 .9 9.8 13.4 11 .2 13.3 8.0 10.7 12.3 16.1 

Recurrent 7.5 8.4 14.1 9.8 8.2 11.2 7.7 8.0 4.6 4.3 9.9 

U.R.I. 
Current 24.7 22.4 28.2 18.3 15 .4 26.2 25.5 19.3 13.8 24.6 30.5 

Recent 31 .1 25.2 26.9 33.8 18.5 28.7 28.8 20.9 33.8 28.2 31 .2 

Recurrent 16.1 18.6 14.1 22.5 11.3 25.0 13.3 17.7 4.6 13.7 15.6 

Ot itis Media 9.6 4.6 7.6 8.4 4.1 10.0 8.8 1.6 7.6 5.7 9.4 

Whooping cough 5.3 15.8 17 .9 12.6 10.3 7.4 15.5 12.9 13.8 14.4 10.9 

Mumps 8.6 11.1 10.2 12.6 19.5 14.9 13.3 32.2 9.2 11.5 9.7 

Chickenpox 4.3 5.6 6 .4 7.0 8.2 7.4 4 .4 8.0 12.3 14.4 5.9 

Meas I es 49.4 48.5 48.7 64.7 59.7 72.5 67.7 66. l 59.9 71.7 44.1 
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PERCENT PREVALENCF OF COMMON DISEASES BY SEX Al'ID AGF (FEMALES) 

Age - months 0-3 3-6 6-9 9-12 12-15 15-18 18-21 21-24 24-27 27-30 30-33 

No. examined 87 96 87 91 96 101 71 83 115 69 92 

Percent Prevalence 

Diarrhoea 
Current 25.2 20.8 13 .7 23.0 I 8.7 17.8 8.4 7.2 11.3 17.3 4.3 

Recent 13.7 19.7 19.5 19.7 23.9 33.6 22.5 9.6 12 .1 17.3 14.1 

Recurrent 12.6 17.7 12.6 12.0 17.7 14.8 l 1 .2 10.8 5.2 11 .5 9.7 

U.R.I. 
Current 26.4 31.2 40.2 34.0 34.3 30.6 26.7 28.9 26.9 27 .5 29.3 

Recent 27.5 28.1 40.2 36.2 40.6 34.6 33.8 28.9 27.8 26.0 34.7 

Recurrent 9.1 9.3 20.6 18.6 17.7 10.8 23.9 14.4 5.2 17 .3. 17 .3 

Otitis Media 3 .4 4.1 17 .2 14.2 12.5 10.8 15 .4 9.6 8.6 17 .3 10.8 

Whooping cough 4.5 8.3 10.3 10.9 9.3 13.8 9.8 3.6 8.6 11 .5 9.7 

Murnps 1.1 1.0 3 .4 3.2 6.2 2.9 7.0 8.4 6.0 14.4 9.7 

Chickenpox l .I 0.0 2.2 3.2 5.2 3.9 7.0 3.6 4.3 7.2 8.6 

Measles 0.0 9.3 9.1 17 .5 26.0 37.6 43.6 43.3 39.1 46.3 41.3 

Age - months 33-36 36-39 39-42 42-45 45-48 48-51 51-54 54-57 57-60 60+ Total 

No . examined 82 95 72 73 93 86 58 40 67 158 1812 

Percent Prevo I en ce 

D iarrhoeo 
Current 9.7 9.4 8.3 5.4 7.5 3.4 0.0 2.5 2.9 1.8 10.7 

Recent 12 .1 16.8 8.3 12.3 11 .8 13.9 3.4 14.9 5.9 a.a 15.2 

Rec,.Jr rent 8.5 9.4 4. l 10.9 9.6 5.8 3.4 2.5 4.4 1.8 9.4 

U.R .I. 
Current 24.3 29.4 19 .4 32 .8 29.0 20.9 22.4 25.0 20.8 22.1 27.9 

Recent 21.9 28.4 27.7 26.0 36.5 30.2 15.5 22.5 34.3 27.8 30.4 

Recurrent 15.8 13.6 15.2 15.0 18.2 9.3 6.8 10.0 13.4 12.6 13.9 

Otitis Media 12.I 14.7 13.8 10.9 6.4 12.7 3.4 10.0 8.9 8.8 10.7 

Whooping cough 18.2 16.8 12.5 16.4 22.5 18.6 20.6 10.0 7.4 14.5 12 .3 

Mumps 9.7 8.4 11.1 10.9 11 .8 8.1 12 .o 5.0 11 .9 9.4 7.5 

Chickenpox 8.5 2 .1 6.9 5.4 16.1 6.9 10.3 5.0 5.9 8.2 5.7 

Measles 48.7 49.4 62.5 53 .4 66.6 69.7 72.4 62.5 70.1 67.7 43.7 
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Recurrent diarrhoea was higher among females especial I y du ring the first 

18 months of I ife and reached its lowest attack rate at the age of 60 months. 

Upper respiratory tract infections hod the highest prevalence among the 

diseases mentioned in this chapter, just next to measles ofter the age of 18 

months. Unlike diarrhoeal diseases URI were rnore common in children of older 

age groups, as shown in Histogram 4. 

However, the prevalence of a recent URI was relatively high among 

almost all the age groups which might suggest that o large port of the community 

studied hod hod o URI epidemic prior to the survey. Females, in general, had 

a higher prevalence of URI. 

From our clinical observations, otitis media is known to be very common. 

The finding in this survey confirms the impression that otitis media had a high 

prevalence and especially in children during the first 30 months of life, there­

after, it started to decline. The attack rate reached its lowest limits at the age 

of 54 - 57 months. 

Chicken pox was shown to have the lowest prevalence. Chicken 

pox is known to be a mild disease,ond its efed on nutritional status is minimal. 

Table 31 shows the numbers and percentages of children who had hod 

attacks of five common diseases according to their nutritional status, and also 

those who hod not. There were no significant differences between the well 

nourished and malnourished children. 
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Tobie 31 

Number and Percentage of Children who hod hod Attacks of Five Common Diseases 

and those who hod not, According to their Nutritionol Status and Si giiflcance Tests 

Whooping Cough Chicl<enpo Otitis Media Measles Mumps 

Disease Pattern Group A Group B Group A Group B Group A Group B Group A Group B Group A Group B 

Hod-hod the disease 421 (11.6} 7 (10.9) 215 (5.9} 4 (6.2) 367 (10.3) 6 (9 .5) 1608 (44.3) 25 (38.4) 319 (8 .7) 3 (4.6) 

Had not hod the dis ease 3206 (88 .3) 57 (89 .0) 3417 (94 .0) 60 (93 . 7) 3165 (89 .4) 57 (90 .4) 2016 (55 .6) 40 (61 .5) 3311 (91.2) 61 (95 .3) 

Chi - square value 0.027 0 .012 

p 

N.S. N.S . 

Group A: Well nourished children; Group B: Malnourished children 

Fi~res in parentheses ore percentages 

0.050 0.903 l .328 

N.S. N.S . N.S. 

(X) 



4, THE SIGNIFICANCE OF SOME POSITIVE CLINICAL FINDINGS 

Changes in skin, hair and mucos.p ore difficul~ to evaluate quantitatively, 

and subject to much observer error. Moreover, their nutritional significance is for 

from clear. These signs were uncommon in the children studied, and will not be 

discussed further. 

There ore however, signs which do have o nutritional meaning. These con 

be divided into two groups: 

1. Oedema and enlargement of the liver, which ore characteristics of kwoshiorkor. 

2. Changes such as xerophtolmio, the bony changes of rickets and dental fluorosis 

which ore evidence of specific vi tomi n or mine rol deficiencies. 

I Oedema: is occepted os the most important diagnostic feature of kwoshiorkor. 

The vo6ous theories of its pathogenesis were discussed by Woterlow and Alleyne 

(1971). Oedema was present in three coses of the total number examined and this 

was o rare finding. 

II Enlarged liver: Malaria does not occur in Jordon; because of this and in the 

absence of splenomegoly the most likely cause of enlarged liver in young children 

in this community is fatty infiltration caused by malnutrition. Present opinion is 

that this accumulation of fat results from failure of fat transport out of the liver 

because of a reduced rote of synthesis in the protein port of the lipoprotein molecule 

(Seekins and Woterlow, 1972; Truswell, Hansen, Watson ond Wonnerburg, 1969; 

Flores, Pok, Moccioni and Monckeberg, 1970). Like oedemr,, enlargement of the 

8 



liver wos o rore finding (12 coses). 

Ill Xerophtolmio and eye signs of vitamin/>, deficiency : Vitamin A deficiency in 

Jordan is well documented (ICNND, 1962; ICNND, 1964; Pharaon and Hijazi, 

1966; Mc Loren, 1964; Phoraon, Shammout and Hi jazi, 1970). It was shown that 

the mortality is greatly increased in protein malnourished children if severe vitamin 

A deficiency is present (Mc Loren, 1964). The chief manifestations are ocular 

affecting first the posterior segment of the eye (night blindness) and later, the 

anterior segment (xerosis conjunctivae) followed by xerosis corneae and ultimately 

keratomalacia). Bitots' spots and follicular hyperkeratosis are of doubtful signifi­

cance, unless they accompany the other signs already mentioned (Nutrition Reviews, 

1961 and 1963). 

It was interesting to find out the low frequency of vitamin/> deficiency 

signs in this study especially when compared with previous reports (ICNND, 1964; 

Phoraon, Shammout and Hijozi, 1970). There has been more awareness by the medi­

cal and pore-medical personnel on vitamin A and also on many other preventive 

measures including fortification with vitamin A and carotene of the vt?g~toble ghee 

which is widely consumed in Jordon end also through joint education efforts in dif­

ferent concerned ministries. All these factors probobly hod worked to reduce the 

signs suggestive of vitamin A deficiency. 

IV Vitamin D deficiency (rickets): It was shown in this study that the following 

signs suggestive of vitamin D deficiency hod a relatively high frequency: 

l. Frontal and parietal bossing: localized thickening and heaping up of the frontal 
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and parietal bones of the skull . Bossing may have a nutritional cause, but it can 

also occur in children with sickle-cell anaemia and appears to be recognized by 

some communities as o possible familial charocterisitc. 

2. Epiphyseol enlargement: In the assessment of this sign, allowance was made for 

the degree of subcutaneous fat present. In wasted persons, the ends of the long 

bones appear unusually prominent. 

To my knowledge, rickets hos never been reported in Jordon; however, 

poediotric:ons and general practitioners do treat sporadic coses of rickets and there 

is no clear idea about its prevalence. The results reported in this study might be 

used as on indication of its presence in this community, a problem which ought to 

be investigated. Because it is felt that rickets is o potential danger it is worth fur­

ther discussion. 

The epidemiological and dietary aspects of rickets and osteomalacia were 

reviewed in a joint symposium of the Nutrition Society and the Medical Research 

Society (1974). The reappearance of rickets in infants and young children in the 

early 1960's in the United Kingdom drew attention to the possibility of vitamin D 

deficiency occurring in other vulnerable groups (Stephan, 1975). In this paper, 

Stephan reviewed the reports from different tropical countries where there is plenty 

of sunshine. There may be various explanations behind the presence of rickets in 

these tropical countries. First: there may be a para I lel with the disease kwoshiorkor 

which was first described by Williams (1933) and during the next 20 years was recog-

91 



92 

nized and described in more and more countries of the world where it hod previously 

been unnoticed (Stephan, 1975), Secondly, rickets used to be o diseose of eorly child­

hood. The infant mortality in countries such as Indio was so high that o lorge propor­

tion of children died; if they survived, their condition of life improved in thot they 

could then benefit from the open air and sunlight. Thirdly: it has been observed that 

the clinical and biochemical chonges of rickets seem to be supressed in the presence 

of malnutrition. When children do not grow they do not develop rickets (Waterlow 

and Vergara, 1956). 

Rickets hos been reported in Tehran where there is plenty of sunshine, although 

not in the winter months. The children suffering from rickets belonged to fomilies of 

the lower socio-economic classes, who live in high-wolled, sunless houses. Children 

are kept indoors for most of the first yeor of life, and when they go out in the winter 

they ore well wrapped (Salimpur, 1975). In this study cases of rickets in malnourished 

children would hove been missed if they had not hod routine X-rays of wrist, 

V Fluoride ond dentol heolth: It hos been shown that a certoin level of fluoride consump­

tion - especially, when this is continuous from eorly childhood - affords considerable pro­

tection for both permonent and milk teeth agoinst caries, without exerting any unfovour­

oble influence on the oppearonce of the teeth (WHO, 1970), 

It was shown that mottling is caused by the consumption of drinki11g water 

wh;ch is too rich in fluoride (more than 2.0 ppm) and when the dentition is permanently 



exposed to excessive fluoride during the development and calcification of the teeth 

(Deon, 1954). 
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Fluorosis and mottling of teeth varies according to the concentration of 

fluoride in the drinking woter from o small number of spots gleaming like mother­

of-peorl and hardly differing in colour from the rest of the enamel to larger, brownish 

spots or signs of serious dental hyperfluorosis with hypoplastic zones and on often 

quite dork discoloration affecting extensive areas of the enamel of several teeth 

in the persons affected. 

It was shown in this study that a high frequency of flvorosis appeared 

together with dental caries. This unusual association does not agree with the above 

mentioned protective action of fluorideond is worth further discussion. 

The degree of mottling was shown ta run parallel to the fluoride content of 

the drinking water, but this was not always absolute since, in addition to the fluoride 

content, the amount of water consumed, i.e. the quantity of fluoride ion ingested, 

also ploys o role (WHO,· 1970). It was also showr, that when the overage annual 

temperature is high, then, because of the increased water consumption, small fluoride 

concentration hos a more harmful effect on the enamel than it does in the temperate 

zone, (Galogan and Lamson, 1953). Living and eating habits were also shown to be 

important; in coses of malnutrition, for example, the enamel hos been found to be 

more susceptible (Schour and Mossier, 1949). A change in the drinking water supply 

(conversion from water with excessive fluoride to fluoride-poor drinking water) causes 

the mottling to disappear in chijyn born ofter the conversion (Deon and McKay, 1939) 

but mottling in already formed enamel is unaffected. 



5, DISCUSSION OF CLINICAL AND LABORATORY FINDINGS 

l Morbidity Pattern: The peak prevalence of whooping cough was 17 .9 

at the age of 39-42 months; this oge prevalence in this community is different from 

other reported ages (Mori ey 1973) in Africa and other parts of the world. In Africa 

whooping cough was reported in the first few months of life and probably this is why 

it was suggested that the whooping cough vaccination should be given duri~g the 

First month of I ife. 

The prevalence of whooping cough at the age of 15-18 months was 13.8, 

a relatively high figure which might suggest that this is the age when the contact 

of the child with other sick children in the community will be more and the mater­

nal immunity will be almost at its lowest level. 

Measles, however, was the most common disease among the children of 

this community. It has an increasing prevalence with increase of age; by the age 

of 3-4 years almost 75 per cent of the children hod ,,Jready hod measles. 

The percent prevalence of measles among the males in the age group 6-9 

months was 17 .2 and among females it was 9. I. This is a relatively high prevalence 

for this age which confirms the need For measles vaccination campaigns to start at the 

age of nine months. 

Next to measles, diarrhoeal and upper respiratory tract diseases were shown 
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to have the highest prevalence. Diarrhoeal diseases were more common in the weaning 



age with a less prevalence in the elderly age groups, while upper respiratory tract 

Infections were shown to be more common in the elderly children due to more con­

tact. Diarrhoeal diseases were shown to be more common among female infants 

which might reflect better care and higher incidence of breastfeeding far male 

children in this community. 

II Assessment of the Nutritional Status by the Use of Clinical Examina­

tion: The clinical examination is the simplest procedure that may be employed in 

the evaluation of childrens' nutritional status; only a trained observer is needed. 

Therefore, for survey work in the field, clinical examination would appear to be 

the best approach; one or two physicians with the assistance of a nurse or even an 

untrained person, can carry out meaningful examinations on as many as a hundred 

children daily, or even more, as was done in this study. The more detailed the 

examination, the fewer that can be handled. 

Clinical examination is the first of three approaches that have been used in 

this survey; it is probably the most basic part of the evaluation of children's nutri­

tional status. The other two ore anthropometric and haematological evaluation. The 

two latter methods are to a large extent dependant on clinical examination for the 

establish1nent of stcmdards or patterns of evaluation. Before a biochemist wi th a new 

test can establish normal or deficient levels, the clinician must tell him which of 

his test subjects are healthy and which are not. The final decision may rely upon 

the confirmatory biochemical tests but, ultimately, behind all this lies a clinical 

decision as to health and disease. 
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The two extremes of health, good health and severe deficiencies, are 

easily recognised; it is the other levels of mild to moderate deficiencies that 

give us trouble. 

Because most of ovr coses were of the mi Id to moderate type, and there 

were relatively few with severe forms of mol nutrition, we felt that a combination 

of tests (clinical, anthropometric, dietary and haematologic) were needed. 

The clinical examination carried out in this study was moderately detailed. 

It included some historic information and identifying data, information related to 

economic status and environmental factors, and also data on disease pattern which 

may possibly affect the nutritional status, e.g. infections, The clinical nutritional 

examination of this study included an evaluation of four main areas: 

1 . Assessment of the growth pattern 

2. Search for certain specific physical sign• associated with particular deficiencies 

3. Estimation of the degree of fatness or leanness 

4. General examination of the heart and the presence of hepato-splenomegaly 

The assessment of growth is a most important part of a health survey of 

children. Retardation of growth is a sensitive index of many kinds of disease, 

although nutritional deprivation is certainly one of the most common causes. 

The check list of physical signs of specific nutrient deficiency in this 

5tudy included special emphasis on vitamins A and D and riboflavin which are 
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thought to be the most important in this community. Alsowe used a check list of 

other signs like: pallor of the face, lips and conjunctivaes, dental caries and 

flourosis, heart murmurs and enlargement of liver and spleen. 

The degress of fatness is a measure of sufficiency of calorie intake in 

relation to requirement. A rough estimate of overweight, normal or underweight 

can be made by a brief look at an individual; however, the measurements of 

heights, weights, circumference and skinfold thickness can give more conclusive 

information. 

Ill Iron Status in the Newborn, Infants and in Young Children: Faeto­

moternal transfer of iron via the placenta occurs in the second half of pregnancy 

(Burman, 1971 ; Sanchez-Medal, 1969 and Smith, 1959) and the faeto-placental 

unit is considered capable of obtaining iron from the mother with great efficiency 

against a concentration gradient (Pochedly, 1968; Pritchard, Whalley and Scott, 

1969). 

At birth the newborn has higher levels of haemoglobin and serum iron than 

the mother (O'Brien and Pearson, 1971) but lower total iron binding capacity 

9 7 

(TIBC). The newborn hos in fact a higher haemoglobin than the normal adult, appar­

ently as a consequence of the low oxygen tension in utero which leads to tissue hypox ia 

and high erythropoetic levels (O'0rien and Pearson, 1971). 



It ls considered that the haemoglobin Iron constitutes 70-75 per cent of 

iron legacy of the newborn (Schulman, 1961), and this legacy will be adequate 

tQ meet the initial demands of haemoglobin synthesis unless gestation is abnormally 

,hort or if the mother is very severe I y deficient in iron (MacDou go 11, 1968) • 

Erythropoeisis in the newborn is greatly reduced durinr the first 6-8 weeks 

Qf Ii fe, although some red eel I production occurs in th is period, the iron present at 

birth will fulfil the iron requirements of the first months of life (O'Brien, 1971 and 

Sanchez-Medal, 1969). In the interim, rapid body growth and a concomittont 

increase in blood volume, coupled with the decreased erythropoeisis, will produce 

o precipitous fall in haemoglobin (Kripke and sanders, 1970). This haemoglobin 

fall cannot be prevented by the administration of iron and other haematinics 

(O'Brient and Pearson, 1971). 

9 8 

In infancy and early childhood, the haemoglobin concentration is influenced 

by numerous internal and external Factors. There may be physiological and patho-

1,Qgical dilution and depletion. The first reflects the effects of rapid growth. Accord­

ing to Mackay (1973), the average haemoglobin level of normal infants varies 

considerably during the first year, Falling from 19 gm per 100 ml of blood at birth to 

l1 gr per 100 ml at one year of age. The physiological change which occurs during 

~he first year of life is thought to be due to two major factors, (Sturgeon, 1956): 

l. the dilution of haemoglobin concentration due to a rapid gain in weight with a 

simultaneous expansion in blood volume 



2. The depletion factor which decreases haemoglobin concentration due to the 

withdrawal of two thirds of its iron component to function in the more vital compound 

myoglobin in skeletal muscle, which hos the some iron content cs haemoglobin (3.4 

mg/gm). 

In the otherwise normal infant who hos o reduced haemoglobin at birth (due 

to maternal ond/or foetal factors affecting intro-uterine hoemotopoesis), the drain 
· --r 

of iron from haemoglobin to myoglobin constitutes a significant factor in the aetiology 

of physiological anaemia of late infancy (6-18 months), (Schulman, 1959). 

This anaemia, in contradistinction to the physiological anaemia of early 

infancy (first three months), responds to iron treatment and is characterised by 

microcytosis and a low haemoglobin concentration (10.5 - 11 ,0 gm per 100 ml), 

It is associated with evidence of depleted iron reserves in the various com­

partments (haemoglobin, serum iron, iron binding capacity and iron stores). 

With the slowing of growth rate by the end of the first year iron depletion 

starts to correct itself end in the normal child, physiological anaemia is believed to 

be of a rare occurrence ofter the second year of life; this finding was confirmed 

when looking at the levels of haemoglobin and haemotocrit of mole and female 

children in the age group 6 months to 24 months in this study, Two main factors 

might be responsible for the drop of haemoglobin end hoematocrit in this age inter­

val: the depletion of maternal stores together with poor dietary intake during 
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this period and the added effect of increased requirements due to the rapid growth and 

also the superimposed infections. 

It was clear that haemoglobin values were sig,ificantly 

lower among the malnourished children (P ( 0.01). Protein, like iron, is an essential 

constituent of haemoglobin. The presence of protein in adequate amount and quality 

is a basic pre-requisite for the absorption, transport and utilization of iron in the 

haemoglobin synthesis and · storage. It was shown that in countries (lngenbleck et al. 

1975) where nutritional anaemias are common in apparently heal thy and in protein­

deprived children, the malnourished were mostly affected. It was shown also (lngen­

bleck et al., 1975) that in protein energy malnourished children, iron deficiency 

plays a major role in the appearance of this nutritional anaemia, and the increased level 

of transferrin which reflect a compensatory mechanism might constitute a reliable 

index for assessing the severity of iron deficit. This condition becomes more clear 

when protein replenishment is achieved. 



a. Mothers' Weights and Heights: Mothers' weights and heights according to 

different age intervals are shown in Table 32, 33ond figure 4 . Measurements of 

pregnant women were excluded, The mother's weight showed a tendency to increase 

consistently. However, the mean height did not show any such variation. 
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Table 34 shows the maternal mean heights and weights in the two nutritional 

groups~ The mean weight of mothers of the well nourished children were significantly 

(P <.. 0.05) higher; while the height difference was not significant. 

The pattern of the increasing weighr of the mothers with increasing age and 

parity in this study resembles that found in the developed industrial countries, where 

women become heavier as both their age and family size increase (Morley, 1968). 

It is wel I known that nutritional deprivotion in chi Id hood may cause permanent 

retardation of growth in height, especially if the deprivation occurs when the bones are 

in the process of rapid growth. Thus the height of the adult may be on indication of 

his nutritional state during childhood. It was found that the mean maternal heights of 

the two groups were not different and so their earlier nutritional experience must have 

been similar. However, body weight at a given hei g',t is an indication of the contem­

porary state of nutrition; the fact that mothers of the wel I nourished children were 

significantly heavier than the mothers of the malnourished children suggests that tl-c 

difference in nutrition extends throughout the families. 

*See Chapter VI for the definition of the nutritional groups. 
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Genetic factors which may have influenced the heights and weights of the 

mothers in this study were unknown; but it is our impression, especially when we look 

at the table on consanguinous marriage (60 per cent of the parents are first and second 

degree cousins) that genetic influences were probably less significant than in more 

heterogenous communities. 

The fathers' measurements were not taken; such measurements would have been 

valuable as a reference for this study especially since we know in this community that 

fathers are the last to suffer. However, similar studies have shown that measurements 

of fathers of well and malnourished children were not different (Morley, 1968). 
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Tobie 32 

MOTHER'S WEIGHT (Kg) BY AGE 

Age No. Mean S.D. 
(Years) 

Less 15 2 53 .375 4.065 

15 less 20 180 56.905 7.636 

20 less 25 653 58 .737 7.895 

25 less 30 1022 61 .188 10.377 

30 less 35 736 63 .295 11 .415 

35 less 40 527 65 .673 11 .657 

40 less 45 264 67.428 12.468 

45 less 50 76 67.46L! 11 .535 



Tobie 33 

MOTHER'S HEIGHT (Cm) BY AGE 

Age No. Mean S.D. 
(Yeo rs) 

Less 15 2 155.200 2.262 

15 less 20 175 154.803 5.212 

20 less 25 633 154.734 4.703 

25 less 30 992 155.229 5.005 

30 less 35 714 155.353 4.903 

35 less 40 512 155.090 4.759 

40 less 45 262 155.701 5.239 

45 less SO 71 155.671 4.694 



Tobie 34 

MATERNAL MEAN WEIGHTS AND HEIGHTS IN 

THE TWO NUTRITIONAL G ROUPS 

Maternal mean weight (Kg) 

Maternal mean height (cm) 

Group A 

63.1 

156.2 

Group B 

57.7 

155 .01 

p 

(0.05 

N.S. 
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b. Body Measurements at Birth: Birth measurements almost entirely .i:eflect the 

action of the uterine environment and thus depend only on maternal factors (Tanner, 

1962). Although some of these factors are genetic and some are environmental in 

origin (McKeown and Record, 1954; Morton, 1955; Robson, 1955), the genotype 

of the child has little effect at this stage, Later, however, the child's genotype 

exerts a greater and greater effect, and the resemblance to the adult statlJ,§ of the 

parents becomes increasingly marked. For the proper assessment of the initial state 

of growth at birth, knowledge of birth weight and length is important, In this study 

the measurements were made on 765 newborn children. These were not token 

by the team of the study directly; we used measurement data obtained from a series 

of consecutive deliveries achieved by the Division of Home Deliveries of the School 

of Midwifery from seven areas of the lower-middle class in Ammon city. A short 

introduction and orientation course on the proper measurement techniques were given 

to the class in charge of carrying out these deliveries. 

The babies in this series were healthy liveborn singletons with no congenital 

deformities considered I ikely to influence their measurements. 

The ages of the mothers varied between 15 and 40 years. The mean blood 

pressure was: 

systolic 118 ± 9 mm Hg. (S.D,) (range 90-180) 

diastolic 77- 7 .7 mm Hg. (S.D.) (range 30-100) 

141 boys and 132 girls hod the right occipito-anterior foetal position; 205 boys 

and 225 girls presented in the left occipito-anterior position. 



The mean haemorrhaegic loss as a result of labour was 124.8 ml± 75 {S.D.) 

The data does not permit association between body measurements of the new­

born infant and maternal factors except for age. 

At birtf-., male infants had a mean birth weight of 3340 gm. This was higher 

than the only reported figure for Jordan (1964) which was 3300 gm in the 1962 study 

from hospital deliveries. 

The mean birth weight of females was 3230 gm which was also higher than 

the 1962 figure which was 3180 gm. Table 35 shows the mean birth weights in 

different studies. 

At birth, male infants had a mean length of49.8 cm and females of 49.2 cm. 

Table 36 shows the mean birth length in different studies. 

Tables37 and38 show the birth weight and length distribution of males and 

females. (Figures 5 and 6). 

Table39~hows the mean and standard devi a tions of weights and heights 

according to the mother's age. 

Mothers in the age group 30-35 years had longer babies and mothers in tf-.e 

age group 25-30 years had relatively heavier babies. 

Tab le40shows the period of time in days for the appearance of colostrum; 

between the fifth and sixth days almost al I the women had their colostrum appearing. 

The mean time was 2.7 ;I; 0.72 days. 



Tobi e 35 

THE MEAN BIRTH WEIGHT VALUES IN DIFFE RENT COMMUNITIES 

Mean birth 
Community Author Year weight (Kg) 

Male Female 

Jordon Hijazi, S.S. This study 3,340 3,230 

Jordan ICNND, ICNJ 1964 3,300 3,180 

E9ypt Abbassy et al • 1972 3,420 3,340 

Lebanon H-::rfouche 1966 3,410 3,330 

USA Green & Richmond & Nelson et al. 1965 3,400 3,360 

England El I is 1956 3,440 3,320 
Falkner et al. 1958 3,360 3,270 

West Indies Aschroft et al. 1966 4,100 3,700 

Sweden Karl berg et al • 1968 3,400 3,400 

Anguilla Aschroft 1966 3,400 3,900 
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Table 36 

THE MEAN BIRTH LENGTH OF MATURE BABIES IN DIFFF REN T STUDIES 

Mean birth length (cm) 
Community Author Year 

Male Female 

Jordan Hijazi, S.S. This study 49.80 49.20 

Jordan ICNND, ICNJ 1964 49.90 49.70 

Egypt Abbassy et al • 1972 50.77 50.18 

Lebanon Harfouche 1966 50.10 49.50 

USA Nelson et al. (Harvard) 1965 50.60 50.20 

Sweden Karlberg et al. 1968 51 .00 50.20 



Tobie 37 

BIRTH WE IGHT DISTR IBUT ION BY SEX FOR LIVEBORN SINGLETON - AMMAN DISTRI CT 

Males Females Total -
Birth \'{eight (gm) No . Percen t C_LJ_m. P/T* No. Percent Cum. P/T* No. Percen t Cum. P/T * 

2000 - 2500 5 1.2 1.2 1 0.2 0 .2 6 0 .7 0 .7 

2500 - 3000 25 6 .3 7.6 28 6 .9 7. 2 53 6 .6 7. 4 

3000 - 3500 144 36 .8 44 .5 173 43 . 1 50 .3 317 40 .0 47 .4 

3500 - 4000 139 35 .5 80 .0 134 33.4 83 .7 273 34 .4 81.9 

4000 - 4500 59 15 .0 95 .1 49 12 .2 96 .0 108 13 .6 95 .5 

500 - 5000 16 4,0 99 .2 12 2.9 99 .0 28 3 .5 99 .l 

5000 - 5500 3 0 ,7 iOO .O 4 0.9 100 .0 7 0 .8 100 .0 

Totol 391 100 .0 100 .0 401 100.0 100.0 792 100 .0 100.0 

•Cum./PT = Cumulative Percent 



Tobie 38 

BIRTH LENGTH DISTRIBUTION BY SEX FOR LIVEBORN SINGLfTON - AMMAN DISTRICT 
..; 

Moles Females Totol --
Birth Height (cm) No. Percent Cum P/r No. Percent Cum P/T• No. Percent Cum P/T• - -

6 1.6 1.6 6 1.5 1.5 12 1.5 1.5 

2 0 0.0 1.6 2 0.5 2 .1 2 0.2 1.8 

43 1 0.2 1.8 5 1.3 3.4 6 0.7 2.6 

44 22 5.8 7.7 32 8.4 11.8 54 7 .1 9.8 

45 1 0.2 8.0 1 0.2 12.1 2 0.2 10.0 

46 1 0.2 8.2 4 1.0 13.1 5 0.6 10.7 

34' 9.0 17 .3 29 7.6 20.8 63 8.3 19.0 

48 16 4.2 21.6 16 4.2 25.0 32 4.2 23.3 

49 249 66.4 88,0 249 65.6 90.7 498 66.0 89.3 

50 33 8.8 96.8 24 6.3 97.0 57 7.5 96.9 

51 12 3.2 100.0 11 2.9 100.0 23 3.0 100.0 

Total 375 100.0 100.0 379 100.0 100.0 754 100.0 100.0 

... 
• Cumulative Percent 1--

fJ 
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Tobie 39 

MEAN AND S.D. OF BIRTH HEIGHT AND WEIGHT FOR LIVEBORN SINGLETON 

ACCORDING TO MOTHER'S AGE - AMMAN DIST RICT 

Age Group Height Weight 

(Y~n) No. Mean S.D. S.E. No. Mean S.D. - ---
15 - 20 296 49.on 2 .499 0.145 309 3.500 0.503 

20 - 25 255 49.596 2 .11 2 0.132 265 3.561 0.tJJ2 

25 - 30 137 49.897 2.066 0.176 110 3.584 0.560 

30 - 35 61 50.245 1.699 0.217 61 3 .579 0.416 
I 

35 - 40 16 49.562 l .412 0.353 16 3.434 0.398 

40 - 45 0 0.000 0.000 0.000 0 0.000 0.000 

45 - 5:> 0 0.000 0.000 0.000 0 0.000 0.000 

Total 765 49.500 2.251 0.081 791 3.540 0.540 

S.E. 

0.028 

0.037 

0.047 

0.053 

0.099 

0.000 

0.000 

0.019 

~ ,... 
c.., 
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Table 40 

TIME OF COLOSTRUM APPEARANCE 

Col . Appear. (Day) No. Percent Cum P/T • 

49 6.5 6.5 

2 181 24.0 30.5 

3 477 63.4 94.0 

4 38 5.0 99.0 

5 5 0.6 99.7 

6 2 0.2 100.0 

7 0 0.0 100.0 

8 0.1 100.1 

Total 752 100.0 100.0 

No. Mean S.D. S.E. 

752 2.700 0.716 0.026 

Cumulative Percent 



Discussion of Birth Measurements: The close relationship between 

maternal nutritional status on tke one hand and the health of the pregnant 

woman and her offspring on the other, hos been the subject of several reports 

(Jelliffe, 1955; Williams, 1962; Gordon, 1962; WHO, 1965). It is known 

that on ompl e diet du ring pregnancy w i 11 ensure optimal foetal storage, and in 

addition a heavier and probably more mature baby, possibly with a bigger 

'protein reserve' in the form of well developed muscle tissue (Jelliffe 1965). 

It has also been shown that there is a positive association between levels of 

calorie supplementation during pregnancy and birth weight; however in the 

Guatemalan study t~ere was no significant difference in the effect of a calorie 

and a protein and calorie supplement, (Lechtig, Habicht, Yarbrough Delgado, 

Guzman and Klein, 1975). 

The effect of maternal malnutrition and starvation on the health of the 

newborn has also been extensively studied. It was shown that the st:ite of mal­

nutrition might limit foetal growth (Oborndorfer, Mc,pa ond Del Valle, 1965). 

This is probably due to slowing of foetal growth to adopt to prenatal mol-

nutrition. 

Short term starvation in previously well-nourished mothers may cause 

amenorrhoea, small weight g::iin or actual weight loss during pregnancy; but it 

does not affect foetal nutrition to the some extent as in laboratory experiments 

(Chandra, 1964; Smith, 1962). 

-
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The infants born in Holland during or right after the 1945-1946 'Hunger 

Winter' period showed a reduction of about 200 gm in birth weight. Smith (1947) 

attributed the smallness of this loss to the length of gestation and slow growth of 

the human foetus as compared with other mammals. 

Studies on animals have revealed extensive damage to the offspring 

resulting from various forms of dietary restriction, particularly restriction of total 

dietary intake (Chow and Lee, 1964; Simonson, Stephan, Hanson and Chow, 

1971; Hsueh, Agustin and Chow, 1967; Chow, Sherwin, Hsueh and Blackwell, 

1969). These permanent effects are poor survival and stunted growth, (Hsueh, 

Blackwell and Chow, 1970) and unstable behaviour response (Hanson and 

Simonson, 1971). Subsequent od libitum feeding does not alleviate tbe effects. 

There is a very large bulk of experimental work on this subject which 

11 

cannot be mentioned here, because this study was concerned only with human infants. 

Moreover, application of animol results to man is di Hi cult because of the different 

timing of growth, particularly brain growth, in relation to birth (Dobbing, 1974). 

The second most important factor which might influence the growth of the 

foetus is related to the function of the placenta in limiting the availability of food 

materials. Rumbolz and McGoogan (1953) believed that a small placenta reduced 

in surface area by multipleinforctscould be responsible for the small under-nourished 

full-term infant; they considered the possibility ti-at hypertension or toxemia of the 

mother leads to poor placental development. 



Warkany et al. (1961) suggested that infections (i.e. mumps, rubella), 

chemicals (sodium aminopterin, myleron) and X-rays during pregnancy probably 

limit placental function and may lead to foetal undernutrition. 

Two useful measures of reproductive efficiency are birth weight end peri­

natal mortality. The birth weight of the children in t~is port of the study was 

satisfactory; however, the figures presented in the Chapter on m;;.·;~lity reveal 

a high stillbirth rate, which might also reflect tl-e level of obstetric and paediatric 

care in this community. When these services are provided at a high standard, with 

healthy young primagravidoe, the perinatal death rate is as I ow as l O per 1 ,000 

births (WHO, 1961). Where environmental conditions ore less favourable, peri­

natal death rates rise, birth weights are lower at all stages of gestation and 

premature onset of labour is more common, Under such conditions it seems likely 

that the higher incidence of babies weighing 2500 gm or less is associated more 

with deficient growth of the foetus rather than with chronologically premature 

birth. 

If we assume that the birth measurements we have are for children from 

the lower-middle class, then it is safe to soy that children from the higher socio­

economic strata might have higher figures, Backwin and Patrick (1944) showed 

that American negro mothers in higher income groups produced larger babies than 

those who were of poorer socio-economic status. In many ports of Africa it hos 

been found that negro babies weigh less at birth than European babies (Seiber, 

1955 and Welbourn (a) and (b), 1955). A social class difference in birth weight 

has also been found in the United Kingdom (Drillen, 1969). 

119 



On the average, women from a favourable environment are taller than 

those from one less favourablev..hichsuggests that the latter have not grown to full 

capacity (Tanner, 1962~ Since there seems to be a correlation between height of 

the mother and birth weight of the baby, some of the variance in birth weight 

related to different socio-economic background could be exp I ained on the basis 

of this observation (WHO, 1961). 

In this study the difference between the sexes in mean birth weight is 

consistent with findings reported by others. At birth, males hove generally been 

found to be slightly bigger than females (Backwin and Backwin, 1974; Cates and 

Goodwin; Levin, Mackay, Neill, Oberholzer and Whitehead, 1959). 

120 
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c. ANTHROPOMETRY OF 0-12 MONTH OLD CHILDREN 

Anthropometry in Children from 0-12 Months: Growth was described by the 

following measurements: weight, height, ratio of weight to height (Kg/cm), head 

circumference, arm circumference and skinfold thickness (triceps, biceps, sub­

scapular and suprailiac). 

Because growth during the first year is so important, the measurements have 

been divided into one month intervals. The results have been analysed separately 

for the two sexes, and also for both •exes combined. Full tables giving mean, range, 

standard deviation, standard error and coefficient of variation are collected together 

in the appendix. These tables are summarized in the text, giving only means and 

standard deviations, with the values rounded off. These tables will serve as a base-

I ine for future surveys. 

Curves are also presented, showing the mean, 3rd, 10th, 25th, 50th, 75th, 90th 

and 97th centiles. These curves are useful for rapid evaluation of the growth pattern. 

Skinfold measurements reported in this section were recorded to supplement 

weight, length, head and arm circumference measurements in determining the growth 

pattern and nutritional status of the observed children. 

Measurements recorded ore absolute values, and no attempt was made to 

transform them into a logarithmic scale. The skewed character of the distribution 

can be seen in the wide range of variation of individual measurements. 

-
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Weight and height during the first year of life increased steadily. The range 

of weights showed large variations, especially during t'-ie first month of life, which 

might indicate heterogenicity of this group. The maximum body weight of the males, 

9.7 Kg, during the first month suggests an error in measurement, or the possibility that 

an older child was examined in place of his 0-1 month old brother, 

Male children showed higher weights all through the first year of life. At 

the age of one year the mean weight of males was 8.7 Kg and of females 8.1 Kg. Height 

and head circumference showed a similar but al so marked sex difference. Throughout 

the first year weight/height ratio was greater in the males. 

The coefficient of variation S.D. x 100 which was sugoested by Kornfeld 
mean ..., 

(1957) as on index of individual variations in the comparative analysis of al I measure­

ments in different sexes, age periods and population groups was used in all the measure­

ments taken in tliis study. 

Table 50 shows the coefficient of variation of anthropometric measurements 

average of monthly values during the first year of life. Head circumference and height 

which represent the skeletal part of the body had the lowest variations and hence the 

lowest coefficient of variation values; while the skin fold thickness and weight which 

represent the fat and the muscle of the body had t·he highest values which indicate 

large variations. 



Toble41 shows the weight measurement values; figure 5 shows the 

children's weight centiles by age and sex. 

Tobie 42 s~ows the height measurement values; figure 6 shows the 

children's height centiles by age and sex. 

Tobie 43 shows the weight/height ratio of children according to age 

and sex. 

12J 

Tobie 44 shows the head circumference of the children according to a£'.! 

and sex; figure 7 shows the children's head circumference centiles by age and sex. 

Tobie 45 shows the arm circumference v-:1lues according to age and sex. 

Tables 46 , 47 , 48 and 49 show the mean values of triceps, biceps, 

sub-scapular and suprailiac skinfold thicknesses according to age and sex. 

Table 50 compares the variability of the different measurements, calculated 

as the coefficient of variation and averaged over the who I e of the first year. 



~ No. -
(months) 

0 less l 16 

1 less 2 26 

2 less 3 39 

3 less 4 24 

less 5 32 

5 less 6 28 

6 less 7 39 

7 less 8 46 

8 less 9 35 

9 less 10 33 

10 less 11 39 

11 less 12 34 

Tobie 41 

CHILDREN'S WEIGHT (Kg) BY AGE AND SEX 

Moles Females 

Mean S.D . No. Mean 
-- - - --

4.578 1 .653 19 3.828 

4.576 0.909 32 4.242 

5.350 0.309 36 4.656 

5.995 l .281 35 5.700 

6.056 0 .923 31 6 .111 

7.272 1 .371 29 6.705 

7.083 1.005 25 6.884 

7.908 I .297 35 7.537 

8 .405 1 .157 26 7.650 

8.136 1 .363 36 7 .879 

8.866 1.281 26 8.249 

8.706 1 .017 29 8.092 

I 
s.o ·· -
0.631 

0 .695 

0.743 

1 .021 

I .028 

1 .035 

0.837 

0.883 

1 .320 

0.841 

1 .086 

1.055 
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Tobie 42 

CHILDREN'S HEIGHT {Cm) BY AGE AND SEX 

Moles Females 

~ No. Mean S.D. - No . Mean S.D. --
(months) 

0 less I 16 55.262 4.389 19 52.068 3.841 

1 less 2 26 55.007 4.384 32 54.803 2.654 

2 less 3 39 58.382 2.951 36 56.252 2.224 

3 less 4 24 61 .070 4.260 35 59,694 3 .030 

4 less 5 32 62.500 2.951 31 61 .512 2.382 

5 less 6 28 66.185 3.892 29 63 .279 4.147 

6 less 7 39 65.779 3.162 25 64.480 2.406 

7 less 8 46 67 .834 4.783 34 65.629 3.749 

8 less 9 35 68.700 2.020 27 66.548 3.999 

9 less 10 33 69.442 3.230 36 68.366 3.617 

10 less 11 40 10.n2 2.285 26 68.838 3.355 

11 less 12 34 71 .052 2.338 29 70.255 2.877 ... 
I II. j 
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Tobie 43 

MEAN WEIG HT/ HEIGHT RATIO (Kg/Cm) BY AGE AND SEX 

Moles Females 

~ No . Mean S,D. No . Mean S.D. - -- -(months) 

0 less l 16 0.081 0.017 19 0 .073 0 .008 

1 less 2 26 0.082 0.011 32 a.on 0 .010 

2 less 3 
I 

39 0.091 0.0 11 36 0 .082 0 .011 

3 less 4 24 0.097 0.016 35 0.095 0 .013 

4 less 5 32 0.096 0.012 31 0.099 0.016 

5 less 6 28 0.109 0.015 29 o. i05 0.014 

6 less 7 38 0.106 0.012 25 0 . 106 0 .011 

7 less 8 45 0.116 0.018 34 0. 11 5 0.011 

8 less 9 35 0.122 0.015 26 0.1 14 0.015 

9 less 10 33 0. 11 6 0.016 36 0. 11 5 0 .010 

10 less 11 39 0.125 0.016 26 0.119 0.013 

11 less 12 34 0 . 122 0 .012 29 0.115 0 .013 

~ 

N 
.?I 



Tobie 

CHILDREN'S HEAD CIRCUMFfRENCE (Cm) BY AGE AND SEX 

Moles Females 

Age No . Mean S.D. No . Mean S.D. - -- -(months) 

0 less I 16 37 .343 2 .739 19 36 .126 1 .269 

1 less 2 26 37.765 1.432 32 37.224 2.065 

2 less 3 39 39.366 2.138 36 38 .049 1.736 

3 less 4 24 40.129 2 .313 35 39 .911 2 .634 

4 less 5 32 41 .587 2 .736 31 40 .722 2 ,288 

5 less 6 28 42 .574 1 .804 29 40 .989 1.7 

6 less 7 40 42 .754 1 .385 25 41.500 1 .372 

less 8 47 43.470 1.565 35 42 .228 1.479 

8 less 9 35 44.397 1.459 27 42.340 1 .997 

9 less 10 33 44 . 121 1 .694 36 42.988 1 .542 

10 less 11 40 45 .174 1 .718 26 43.092 1 .943 

11leu12 34 44.841 1.581 29 43.506 1 .314 

... 
r; 
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Tobie 45 

CHILDRE N' S ARM CIRCLMFERENCE (Cm) BY AGE AND SEX 

Males Females 

~ No . Meon S.D. No. Meon S. D. --
(months) 

0 less 1 16 11 .799 1 .276 19 10 .484 1. 134 

1 less 2 25 11 .379 1.542 32 11 .237 1.258 

2 less 3 39 12.379 1 . 124 36 11 .794 I .491 

3 less 4 24 12.762 1.449 35 12.559 1.208 

less 5 32 12.559 1.480 31 12.916 1.432 

5 less 6 28 12.989 l .452 29 12.824 1.073 

6 less 7 40 13.297 1 .504 25 12.835 1.166 

7 less 8 47 13 .772 1 .162 35 13.365 1.1 4 

8 I ess 9 35 14 .002 1.391 27 13.2 14 1.063 

9 less 10 33 13.681 1.360 34 13 .702 1 .121 

10 less 11 40 14.074 l .275 26 13.719 1. 151 

11 less 12 34 13.964 0.992 29 13.558 1. 133 
..... 
w ... 



Tobie 46 

MEAN TRICEPS SKINFOLD THICKNESS (Mm) BY AGE AND SEX 

Moles Females 

Age No, Mean S.D. No, Mean S.D. 

'(mootns) 

0 less 1 16 5.349 0 .983 18 4.444 1.449 

1 less 2 26 5 .811 2.023 31 5.799 2 .016 

2 less 3 39 6.443 1.434 36 5.644 1 .305 

3 less 4 24 6.624 1.885 35 7 .137 1.980 

4 less 5 32 6.753 2 .047 31 7.058 1.910 

5 less 6 28 7 .142 1.722 29 7.331 2 .508 

6 less 7 40 6.699 1.721 24 6,899 1 .352 

7 less 8 47 7.740 2 .242 35 7.125 1.869 

8 less 9 34 7.614 1.924 27 6.418 1.712 

9 less 10 33 7 .112 1.908 36 7.199 1 .858 

10 less 11 40 7.237 1 .414 26 6.442 1.431 

11 less 12 34 6.447 1.529 29 6.493 1.435 ... 
~ 
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Table 47 

MEAN BICEPS SKINFOLD THICKNESS (Mm) BY AGE AND SEX 

Moles Females 

Age No. Meon S.D. No. Meon S.D. 

(months) 

0 less 1 16 3.862 0.627 18 3.3n 0.348 

1 less 2 26 4.415 1.231 31 4.019 1.188 

2 less 3 39 4.466 0.844 36 3.994 1.075 

3 less 4 24 4.137 0 .912 35 4.897 1.241 

4 less 5 32 4.343 1.195 31 4.103 0 .995 

5 less 6 28 4.364 1.107 29 4.358 1.108 

6 less 7 40 4.349 1 . 141 25 4.271 0 .960 

7 less 8 47 4.789 1.405 35 4.222 1 .053 

8 less 9 34 4.708 I .517 27 4.385 1.570 

9 less 10 33 3.933 0 .751 36 4.505 1.121 

10 less 11 40 4.254 0 .912 26 4.488 1 .554 

11 less 12 34 3.897 0.557 29 4.268 1 .133 
... 
"" t.J 



Table 48 

MEAN SUBSCAPULAR SKINFOLD THCKNESS (Mm) BY AGE AND SEX 

Moles Females 

Age No. Mean S.D. No. Mean S.D. 

{months) - -- - - - -

0 less 1 16 5.062 1.315 18 4.266 1.031 

1 less 2 26 5.557 1 .784 31 7.012 2 .811 

2 less 3 39 7.058 2.049 36 6.888 2 .607 

3 less 4 24 6.554 2.283 35 7.651 2 .665 

4 less 5 32 7 .174 3.096 31 8.012 2.701 

5 less 6 28 7.217 2.325 29 7.662 3 . 153 

6 less 7 40 6.729 2.483 25 6 .383 1.893 

7 less 8 47 7 .346 2.293 35 6.959 2 .168 

8 less 9 33 6.939 2.263 27 6.440 1.710 

9 less 10 33 6 .578 2 .548 36 6.869 2 .500 

101essl1 40 6.532 2.027 26 6.407 2.211 

11 less 12 34 6.252 2.075 29 6.220 2.061 

... 
w 



Tobie 49 

MEAN SUPRAILIAC SKINFOLD THICKNESS (Mm) BY AGE AND SEX 

Moles Females 

Age No. Meon S.D. No . Meon S.D. 

(months) - - - -

0 l<?Ss 1 16 5.324 1.342 18 4 .338 1.064 

1 1~2 26 4.942 1.602 31 5.293 1 . .557 

2 less 3 39 5.882 1.377 36 5.288 1.645 

3 less 4 24 5.733 1.616 35 6.022 1.406 

4 less 5 32 5.140 1.467 31 5.729 1 .517 

5 less 6 28 5.299 1.170 29 5.620 1.45 

6 less 7 40 5.477 1 .394 25 5.503 0 .927 

7 less 8 47 6.063 1.665 35 5.671 1.025 

B less 9 33 6.048 1 .551 27 5.407 1.391 

9 less 10 33 5.066 1. 193 36 5.830 1 .349 

10 less 11 40 5.634 1.295 26 5.565 1.393 

11 less 12 34 5.094 1.018 29 5.255 0.902 
... 
C.,) 

(.'T 



Table 50 

COEFFICIENT OF VARIATION OF ANTHROPOMETRIC MEASUREMENTS 

AVERAGE OF MONTHLY VALUES DURING THE FIRST YEAR 

Measurement Males Females Sexes combined 

Weight 17 .7 14.7 16.9 

Height 5.2 5.0 5.5 

Weight/Height 14.1 12.2 13.5 

Head circumference 4.1 4.3 4.7 
) 

Arm circumference 10.2 9.4 10.0 

Triceps 25.6 26.8 26.6 

Biceps 23.3 24.9 25.8 

Subscapular 33.3 33.5 33.9 

Suprailiac 25.3 23.8 25.0 
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d. ANTHROPOMETRY OF 0-5 YEAR OLD CHILDREN 

0-5 Years Weight Measurement: Table 51 shows that the greatest absolute 

and relative increr,ser in body weight for both sexes occured during the first year of 

life. However, in the following age, there was a gradual decrease in the absolute 

ond o sharper decrease in the relative values as age increased. 

During the second year, the absolute ond relative values for the increase 

in weight continued to fall 3roduolly. The total increase in the mean body weight 

during the second yeo r was 2. 2 Kg. D uri ng the third, fourth and fifth years the inc re­

m ents in the m eon body weight were I ess. 

On overage the mean weight of both sexes combined, when toking the birth 

weight as it was in this study (birth measurements) as o reference (3285 gm); doubled 

at the oge of 5-6 months, tripled at about the age of 18-20 months and became four­

fold at about the age of 36-38 months. 

Males in general were significantly heovier than females in almost all age 

groups, as shown in Table 52. 

Tables 53, 54 and figures 9 and 10 show the children's weight centiles b; age 

and sex. 

The mean body weight of the Jordanian child at different age intervals is 

compared with equivalent values reported in the USA and Egypt (1972) o; shown in 

Tobie 55 ond figure 11. The body weight increments in the different age periods 

*Relative increase: the differnece as a percent of the mean weight in a given age 
interval. 



in these countries ore shown in Tobie 56. Figure 12 shows the increment in the mean 

body weight. 

The mean body weight of the Jordanian children during the first three months 

of I ife was higher than the Egyptian mean weight. However, because the figures in 

this study are not longitudinal, they should be interpreted with caution. 

Figufes 13 and 14 show the 10th, 50th and 90th centi les of 1-24 month old 

ma le and female children in this study plotted against Tanner's standards; the growth 

pattern showed also o fol I in the weight measurement especially after the age of 6-9 

months. 

13 8 



Table 51 1 3 fl 

CHILDRfN' S WFIGHT (Kg) BY AGE AND SfX 

Males Females 

Age No. Mean S.D. No. Mean S.D. 
{months) 

0-3 81 4.949 1 .110 87 4.323 0.765 

3-6 84 6.444 1 .316 95 6.141 1 .097 

6-9 120 7.785 1 .273 86 7 .381 1 .061 

9 - 12 106 8.587 l .258 91 8.053 0.986 

12 - 15 104 9 .228 l .300 96 8.427 l .160 

15 - 18 97 9.617 1 .348 100 9.144 1 .282 
/ 

18 - 21 96 10.578 1 .418 71 9.575 l .182 

21 - 24 95 10.781 l .302 83 10.318 1 .606 

24 - 27 76 11 .225 1 .123 115 10.839 1 .309 

27 - 30 94 11 .784 1 .223 69 11 .433 1 .285 

30 - 33 83 12.358 1 .346 92 11 .997 1 .261 

33 - 36 92 12 .704 1 .390 82 12.270 1 .637 

36 - 39 107 13 .272 1 .734 95 12.908 1 .309 

39 - 42 78 13.610 1 .728 71 13.475 1 .657 

42 - 45 71 
. 

14.509 1 .580 73 14.014 1 .624 

45 - 48 97 14.829 1 .556 93 14 .204 1 .589 

48 - 51 80 14.842 1 .736 86 14.473 1 .628 

51 - 54 90 15.371 1 .759 58 14.710 l .766 

54 - 57 62 15 .464 1 .746 40 15.235 1 .649 

57 - 60 65 16.371 1 .868 67 15.686 1 .912 

60 - 63 138 16.647 2 .136 158 16.183 2 . 196 
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Tobie 52 

SIGNIFICANCE TESTS BETWEEN MALES AND FEMALES FOR DIFFERENT 

MFASUREMENTS ACCORDING TO AGE GROUPS 

Weight Hei ght Weight/ Head cir- Arm cir- Triceps Biceps Sub- Sup-

He ight cumferen ce cumference scapular railiac 

ratio 

0 - 3 1% 1% 1% 1% 1% NS 1% 5% NS 

3 - ·6 NS 1% NS 1% NS 5% NS NS 5% 

6 - 9 5% 1% NS 1% 1% 5% NS NS NS 

9 - 12 1% 1% 5% 1% NS NS 1% NS NS 

12 - 18 1% 1% 1% 1% 1% 1% NS 1% NS 

18 - 24 1% 5% 1% 1% 1% 1% NS 1% 1% 

24 - 30 1% NS 1% 1% NS 5% 5% 1% 1% 

30 - 36 1% NS 5% 1% NS 1% 5% 1% 5% 

36 - 42 NS NS 5% 1% NS 1% NS 1% 1% 

42 - 48 1% NS 1% 1% NS 1% 5% 1% 1% 

48 - 54 1% NS 5% 1% NS 1% 5% 1% 1% 

54 - 60 NS 1% NS 1% NS 1% 5% 1% 1 °o 

60+ NS NS 1% 1% NS 1% 5% 1% 1% .... 
.:. 
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Table 55 

MEAN BODY WEIGHT DURING THE PERIOD 0-60 MONTHS 

IN JORDAN AND OTHER COUNTRIES 

Jordan* Egypt** USA*** 

Age M F M F M F 
(months) 

0 - 3 4.94 4.32 3.80 3.65 

3-6 6.44 6.14 5 .71 5.27 5 .72 5.62 

6-9 7.78 7.38 7.33 6.70 7.58 7.26 

9 - 12 8.58 8.05 8.11 7 .58 9.07 8.71 

12 - 18 9.41 8.78 8 .81 8.16 10.07 9.75 

18 - 24 10.67 9.94 10.02 9.56 11 .43 11.11 

24 - 36 12.02 11 .63 11 .02 10.71 12.56 12.29 

36 - 48 13.30 13.64 13.79 13.35 14.61 14.42 

48 - 60 15.50 15.02 15.58 15.29 16.51 16.42 

60 - 63 16.64 16.18 17.75 17 .05 18.37 18.37 

*This study (1974) 

** Abbassy et al. (1972) 

*** Nelson (1965) 
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Table 56 

INCREMENTS IN THE MEAN BODY WEIGHT DURING THE AGE PERIOD 

0-60 MONTHS IN DIFFERENT COUNTRIES 

Egypt* Jordan** USA*** 

Age M F M F M F 
(months) 

0-3 2.29 1.93 2.32 2.26 

3-6 1.62 1 .43 1.49 1.81 1 .86 1.64 

6-9 0.78 0.88 1 .34 1.24 1 .49 1.45 

9 - 12 0.70 0.85 0.80 0.67 1.00 1.04 

12 - 18 1.21 1.40 1.02 1.08 1.36 1.36 

18 - 24 1.00 1.15 1 .16 1.17 1 .13 1.18 

24 - 36 2.57 2.64 1.90 1 .84 2.05 2 .13 

36 - 48 1 .79 1.94 2 .09 1.90 1.90 2.00 

48 - 60 2 .17 1.76 1.52 1 .46 1.86 1.95 

• Abbcssy et cl. (1972) 

** This study (1974) 

*** Nelson (1965) 
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0-5 Year Height Measurement: Table 57 shows the mean values of height 

for males and females (figure 15). 

Tables 58, 59 eond figures l 6 and 17 show the centiles for height during the first 

60 months of life. 

The first year of I ife witnessed the greatest relative increase in length. 

The increase occurred at a lower rate during the fol lowing four years. 

Ma 1es during the first two years of life were significantly taller than females, 

however, in the following age periods the difference was not significant. 

Table 60 and figure 18 show the mean body length (cm) during the period 

0-60 months in Jordan and in two other countries, Egypt and the USA. 

Table 61 shows the increments in the mean body length of Jordanians 

in this study, Egyptians, American and Lebanese children. The Jordanian children 

showed similar length increments to those of the Americans shortly after birth. How ­

ever, from the age of six to nine months onward, the Jordanian child fell behind both 

the American and Egyptian children. 

Figures 13 and 14 show the 10th, 50th and 90th centiles of 1-24 

month old male and female children in this study plotted against Tanner's standards; 

the stunting of the Jordanian children is clear from this figure especially after the age 

of six to nine months. 



Table 57 
1 53 

CHIL DRE N' S HEIGHT (Cm) BY AGE AND SEX 

Males Females 

Age No. Mean S.D. No. Mean S.D. 

(months) 

0-3 81 56 .682 4.530 87 54.805 3.190 

3-6 84 63 .320 4 .208 95 61 .382 3.526 

6 - 9 120 67 .419 3.800 86 65.583 3.555 
7 

9 - 12 107 70 .451 2.692 91 69.103 3 .385 

12 - 15 102 73 .555 3.663 95 72 .308 4.430 

15 - 18 96 76 .562 3.454 101 74.443 3 .949 

18 - 21 96 78 .287 6.500 71 76.614 5.912 

21 - 24 93 80 .683 4.072 81 79.485 4.539 

24 - 27 76 81 • 943 4.154 114 80.983 4.508 

27 - 30 93 83 .462 7 .198 69 83 .392 4.377 

30 - 33 84 85 .782 6.467 91 85.708 4.810 

33 - 36 93 87 .803 6.516 82 86.374 6.023 

36 - 39 106 89 .254 5.060 95 89.094 5.120 

39 - 42 78 91 .225 4.397 71 91.781 5 .415 

42 - 45 71 94 .201 4.532 73 93 .672 6.455 

45 - 48 97 96 .347 4.334 93 94.926 4.582 

48 - 51 80 96 .512 5.094 86 95.491 4.192 

51 - 54 90 97 .882 5.226 58 97.444 5.547 

54 - 57 61 100 .665 4.083 40 99 .102 4.379 

57 - 60 65 102 .824 4.124 67 100.395 6.802 

60 - 63 138 102 .597 9.377 158 102.987 6 .789 
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Fig.ire 15 : Mean height far males and females from birth to five years 
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Table 60 

MEAN BODY LENGTH (Cm) DURING THE PERIOD 0-60 MONTHS 

IN JORDAN AND OTHER COUNTRIES 

Age Jordan* Egypt** USA*** Jordan * Egypt** USA*** 
(months) 

0-3 56.68 55.04 54.80 54.06 

3-6 63.32 62.64 63.4 61.38 61.12 62.35 

6-9 67.41 67 .02 68.8 65.58 65 .59 67.65 

9 - 12 70.45 70.87 73.2 69.10 69 .18 72.15 

12 - 15 73.55 73 .83 76.85 72.30 71 .94 75.9 

15 - 18 76.56 75.94 80.15 74.44 74.32 79.25 

18 - 24 79.48 78.90 84.65 78.04 77.94 83 .75 

24 - 30 82 .71 82.97 89.80 82 .18 82.31 89.0 

30 - 36 86.79 88.15 94.15 86.03 87 .50 93.55 

36 - 48 92.75 95.35 99.80 92.36 94.76 99.45 

48 - 60 99.48 102 .50 106.05 98.10 101 .30 106. 15 

*This study (1974) 

** l>bbassy et al. (1972) 

'"** Nelson (1965) 
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Tobie 61 

INCREMENTS IN THE MEAN BODY LENGTH (Cm) OF 

JORDANIAN, EGYPTIAN, AMERICAN AND LEBANESE CHILDREN 

Jordanian * Egyptian"" American*** Lebanese •••• 

Age M F M F M F M F 
(months) 

0-3 9.33 8.04 9.8 9.3 11.4 10.0 

3-6 6.63 6.57 5.09 5.09 6.0 5.7 6.3 6.0 

6-9 4.09 4.20 3.84 3.85 4.8 4.9 4.0 4.0 

9 - 12 3 .03 3.51 3.69 3.33 4.0 4.1 3.4 3.5 

12 - 15 3 .10 3.20 2.23 2.19 3.3 3.4 3 .1 3 .1 

15 - 18 3.00 2 .13 1.99 2.57 3.3 3.3 2.9 2.8 

18 - 24 4.11 5.04 3.93 4.f-7 6.7 5.7 

24 - 30 2.76 3.89 4.21 4.07 4.6 4.8 

30 - 36 4.33 2.97 6.15 6.31 4.1 4.3 

36 - 48 8.63 8.54 8.24 8 .21 7.2 7.5 

48 - 60 6.45 5 .45 6.07 4.87 5.3 5.9 

*This study (1974) 

** .Abbossy et oJ.. (1972) 

***Nelson (1965) 

****Horfouche (1966) 
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0-5 Years Weight/ Height Ratio: Table 62 and figure 20 show the mean 

weight/height ratio of mole and female children according to age. 

The pattern of this ratio showed a steady increasing trend by age except 

ot the age interval 21-24 months for males where there was o foll in this ratio. 

However, in some age groups there was no change in the values at al I • 

-
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Tobie 62 

164 
MEAN WEIGHT/HEIGHT RATIO (Kg/Cm) BY AGE AND SEX 

Males Females 

Age No. Mean S.D. No. Mean S.D. 
(months) 

0-3 81 0.086 0.013 87 0.078 0.011 

3-6 84 0.101 0.015 95 0.099 0.015 

6-9 118 0.115 0.016 85 0.112 0.012 

9 - 12 106 0.121 0.015 91 0.116 0.012 

12 - 15 102 0.125 0.015 95 0.116 0.013 

15 - 18 96 0.125 0.014 100 0 . 122 0.014 

18 - 21 95 0.136 0.021 71 0.125 0.021 

21 - 24 93 0.133 0.013 81 0.129 0.016 

24 - 27 76 0.136 0.010 114 0.133 0.014 

27 - 30 93 0.142 0.025 69 0.136 0.012 

30 - 33 83 0 . 144 0.018 91 0.140 0.011 

33 - 36 92 0.145 0.021 82 0.142 0.017 

36 - 39 106 0.148 0.016 95 0.144 0.012 

39 - 42 78 0.148 0.015 71 0.146 0.013 

42 - 45 71 0.153 0.013 73 0.149 0.015 

45 - 48 97 0 . 153 0.013 93 0.149 0.013 

48 - 51 BO 0.153 0.015 86 0.151 0.014 

51 - 54 90 o. 156 0.013 58 0.150 0.013 

54 - 57 61 0.153 0.014 40 0.153 0.012 

57 - 60 65 0.158 0.013 67 0.156 0.014 

60 - 63 138 0.163 0.028 158 0.156 0.017 
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0-5 Yeors Head Circumference Measurements: Table 63 ond figure 21 

show t!ie mean head circumference of children For males and females. 

1 6 

Tobles 64, 65 and fig•Jres 22 and 23 show the children's head circumference centiles 

by age and sex. 

Figure 24 show the increments in the mean head circumference of moles 

and females according to age. 

figures 13 and 14 show the 10th, 50th and 90th centiles of 1-24 month 

old mole and female children in this study plotted against Harvard's Standards. The 

Jordanian children had lower head circumference values especially after the age of 

six to nine months; the same pattern was also found in wei!;;ht and height measurements. 

The first 12 months of life showed the greatest absolute and relative increase 

in the head circumference of both sexes. The greatest absolute increase took place 

during the second three months of life (about 3 cm). 

The increase in the head circumference continued relatively high until the 

age of 12 months, slower until the age of 18 months and either very slow or with 

no more growth in the following age intervals. 



Tobie 63 
16 7 

CHILDREN'S HEAD CIRCUMFERENCE (Cm) BY AGE AND SEX 

Moles Females 

~ No. Mean S.D. No. Mean S.D. 
(months) 

0-3 81 38.453 2.242 87 37.326 l .908 

3-6 84 41 .499 2 .504 95 40.505 2 .303 

6-9 122 43.501 1 .601 87 42.054 1 .650 

9 - 12 107 44.743 1 .710 91 43. 183 1 .601 

12 - 15 103 45.266 l .737 96 44.006 1 .628 

15 - 18 97 45.918 1 .476 101 44.780 l .745 

18 - 21 97 46.336 l .484 71 44.990 1 .450 

21 - 24 95 46.877 l .594 83 45 .536 l .513 

24 - 27 76 46.855 l .465 114 46.144 1 .573 

27 - 30 94 47.248 l .431 69 46.515 1 .737 

30 - 33 84 47 .548 1 .385 91 46.564 l .336 

33 - 36 93 47.798 1.731 82 46.876 1 .635 

36 - 39 107 48.227 1.278 95 47 .146 l .541 

39 - 42 78 48.105 l .791 72 47 .322 1 .234 

42 - 45 71 48.907 l .241 73 47.521 l .437 

45 - 48 97 48.860 l .284 92 47.609 1 .511 

48 - 51 80 48.68B l .270 85 47.645 2.015 

51 - 54 90 49.087 l .243 58 47 .734 l .527 

54 - 57 62 49.051 l .404 40 4B.432 l .504 

57 - 60 65 49.336 l .337 67 48 .477 1 .245 

60 - 63 137 49.399 l .683 158 48 .502 l .330 
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Fig. 21 Mean head circimference for moles and females from birth to five years 
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1 7 

0-5 Years Arm Circumfere;ice: Tobie 66 end figure 25 show the mean 

arm circumference of children by age and sex, Figures 26 and 27 show the childrens' 

arm circumference centiles by age and sex. Table 67 shows the centiles for moles end 

Tobie 69 shows the centi I es for females. 

The growth pattern of arm circumference showed that there was a rapid trend 

in growth during the first 12 moriths of life followed by a relatively slower trend which 

continued until the age of 15 months. However, growth in the subsequent ages was 

relatively slower, Increments in the mean arm circumference ore shown in figure 28, 

.Arm circumference showed the highest absolute increment ct the age of six 

months. 

Figures 29 end 30 show the arm circumference of mole end female children 

in this study compared to the standard (Jelliffe, 1966). The pattern of growth is 

similar, however, the Jordanian values were lower. 
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Tobie 66 

CHILDREN'S ARM CIRCUMFERENCE (Cm) BY AGF AND SEX 

Males Females 

Age No. Mean S.D. No. Mean S.D. 
(months) 

0-3 80 11 .951 I .356 87 11 .303 I .413 

3-6 84 12 .760 1 .456 95 12.756 1.244 

6-9 122 13 .682 1 .367 87 13.166 1.135 

9 - 12 107 13 .918 1 .221 89 13.660 1.123 

12 - 15 103 14.099 1 .309 96 13.521 1 .338 

15 - 18 96 13 .943 1 .263 101 13.495 1 .185 

18 - 21 97 14.362 l .139 71 13.818 l .154 

21 - 24 95 14.335 1.025 83 14.055 1.206 

24 - 27 76 14.546 0.977 114 14.372 1 .252 

27 - 30 94 14.684 1.168 68 14.569 l .441 

30 - 33 84 14.796 1 • 101 92 14.984 0.998 

33 - 36 93 14.992 1 .069 82 14.854 1.411 

36 - 39 107 15 .028 I .114 94 15 .158 I .259 

39 - 42 76 15.156 1 • 126 71 15.160 1.138 

42 - 45 71 15.425 1 .229 72 15.373 1 .186 

45 - 48 97 15.389 1 .010 93 15.283 l .134 

48 - 51 80 15.156 1 .050 85 15.482 1 .183 

51 - 54 90 15 .545 1. 193 58 15.348 I .345 

54 - 57 61 15.419 1 .306 40 15.159 1 .088 

57 - 60 65 15 .564 I .011 67 15.599 I .158 

60 - 63 136 15 .481 1 .163 158 15.548 1.266 
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Fig.ire 27: centiles for arm cira.,mference, females, 0 - 60 months 
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Fig.ire 28 Increments in the mean arm cirOJmference, 0 - 60 months, of males and females 
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Fiqure 29:ARM CIRCUMFERENCE OF JORDANIAN CHILDREN ( 0 - 5 years) 
PLOTTED AGAINSl THE SlANDARD ( Jelliffe, 1966) 
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Fi~ce 30 AJ.M CIRCU 'FE~ENCE OF JORDANIAN CHILDREN 

PLOTTED AGAINSl iHE ANDARD ( Jelliffe 1966) 
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0-5 Years Skinfol~ Thickness: 

1. Triceps skinfold thickness: Table 69 shows the mean triceps skinfold thickness 

by age and sex. Figure 31 shows the mean triceps skinfold thickness of these chil­

dren plotted on Tanner's charts. The growth pattern was similar but lower than the 

British Standards (1970). 

Figure 32 shows the median, mean and standard deviations for the triceps 

skinfold thickness. The mean values in general were higher than the medians. 

Figure 33 shows the increments in the mean triceps skinfold thickness 

of males nnd femnles. 

Tables 73 and 74 show the mean triceps centiles for males and females. 

2. Biceps skinfold thickness : Table 70 shows the mean biceps skinfold thickness 

184 

by age and sex. Figure 34 shows the mean suprailiac and biceps skinfold thickness 

for males and females. Figure 35 shows the increments in the mean biceps skinfold 

thickness of males and females. 

The growth pattern of this measurement did not show a specific trend. 

Tables 75 and 76 show the mean biceps centiles for males and females. 

3. Subscapular skinfold thickness: Table 71 shows the mean subscapular skinfold 

thickness by age and sex. Figure 36 shows the mean subscapular skinfold thickness 
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Tobie 69 

MEAN TRICF:PS SKINFOLD THICKNESS (Mm) BY AGE AND SEX 

Moles Females 

~ 
(months) 

No. Mean S.D. No. Mean S.D. 

0-3 81 6.024 1 .621 85 5 .447 1 .692 

3-6 84 6.846 1 .887 95 7.170 2 .114 

6-9 121 7 .361 2.032 86 6.840 1 .697 

9 - 12 107 6.947 1 .638 91 6.758 1 .637 

12 - 15 100 6.665 1 .497 94 6.498 l .546 

15 - 18 97 6.524 1 .771 l 01 6.623 l .600 

18 - 21 96 7.017 1 .615 71 6.719 l .547 

21 - 24 94 6.895 1 .383 83 6.821 1 .744 

24 - 27 76 6.688 1.626 115 7 .153 1 .827 

27 - 30 93 7 .093 1 .739 69 7 .240 l .743 

30 - 33 83 7 .383 l .957 92 7.566 1 .894 

33 - 36 92 7 .158 1 .744 82 7.679 1 .971 

36 - 39 106 7. 177 1 .699 95 7.384 1 .785 

39 - 42 77 7 .161 1 .699 72 7.130 l .473 

42 - 45 71 6 .822 1 .656 73 7.304 1 .903 

45 - 48 96 6.709 1 .550 92 7.223 1 .896 

48 - 51 80 6.612 1 .590 85 7 .130 1 .712 

51 - 54 90 6.919 1 .842 58 6.586 1 .686 

54 - 57 61 6.222 1.750 40 6.357 1 .414 

57 - 60 65 6.301 1 .347 66 6.883 1 .689 

60 - 63 137 6.060 1.617 157 6.632 I .572 
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Figure : 31 

MEAN TRICEPS SKINFOLD THICKNESS OF JORDANIAN CHILDREN ( 0 - 5 years) 
PLOTTED ON TANNER'S CHARTS 
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Figure: 31 

MEAN TRICEPS SKINFOLD THICKNESS OF JORDANIAN CHILDREN ( 0 - 5 years) 
PLOTTED ON TANNER'S CHARTS 
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Figure: 32 

MEDIAN, MEAN AND SD. OF MEAN DISTRIBUTION FOR THE 
TRICEPS SKINFOLD THICKNESS OF CHILDREN 
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189 
Table 70 

MFAN BICFPS SKINFOLD THICKNESS (Mm) BY AGF AND SEX 

Moles Females 

~ 
No. Mean S.D. No. Mean S.D. 

ths) 

0-3 81 4.330 0.970 85 3.872 l .095 

3 - 6 84 4.291 l .083 95 4.473 l .164 

6-9 121 4.621 l .360 87 4.287 l .202 

9 - 12 107 4.042 0.775 91 4.425 l .253 

12 - 15 100 4.171 0.922 94 4.104 0.942 

15 - 18 97 4.315 1 .250 101 4.049 0.907 

18 - 21 96 4,285 l .093 71 4.135 1 .023 

21 - 24 94 4.286 1.000 83 4.224 1 .191 

24 - 27 76 4.165 0.885 115 4.449 1 .224 

27 - 30 93 4.216 1 .094 69 4.450 l .097 

30 - 33 83 4.253 l .041 92 4.504 l .158 

33 - 36 92 4.379 0.907 82 4.629 1 .454 

36 - 39 106 4.329 l .307 95 4.401 1 .102 

39 - 42 77 4.254 1 .105 72 4.116 0.977 

42 - 45 71 4.050 0.847 73 4.249 1 .136 

45 - 48 96 3.971 1 .097 92 4.327 1 .187 

48 - 51 80 3.891 1.028 85 4.247 1 .172 

51 - 54 90 3.922 0.957 58 4.082 1 .146 

54 - 57 61 3.859 0.986 40 3.877 0.803 

57 - 60 65 3.523 0.800 66 3.974 0.863 

60 - 63 137 3.658 0.873 157 3.917 0.953 
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Tobie 71 192 

MEAN SUBSCAPULAR SKINFOLD THICKNFSS (Mm) BY AGE AND SEX 

Moles Females 

Ase No, Mean S.D. No. Mean S.D. 

(months) 

0-3 81 6.182 2.017 85 6.378 2 .662 

3-6 84 7.011 2.621 95 7.772 2.808 

6-9 120 7.029 2.346 87 6.633 1 .953 

9 - 12 107 6.457 2.198 91 6.530 2 .279 

12 - 15 100 5.800 1 .805 94 6.037 2.035 

15 - 18 97 5.420 1 .805 101 5.814 2.115 

18 - 21 96 5.818 2 .192 71 5.715 1 .791 

21 - 24 94 5.535 1 .736 83 5.651 1 .809 

24 - 27 76 5.823 2.242 115 6.242 2.084 

27 - 30 93 5.427 1 .773 69 6.628 2.370 

30 - 33 83 5.483 2 .122 92 6.278 2.329 

33 - 36 92 5.534 1 .747 82 6.593 2.316 

36 - 39 106 5.600 2 .186 95 6.470 2 .134 

39 - 42 77 5.602 1 .856 72 5.873 2 .134 

42 - 45 71 5 .174 1 .630 73 5.964 1 .873 

45 - 48 96 5 .110 1 .982 92 5.834 1 .913 

48 - 51 80 4.663 1 .370 85 6.195 2.331 

51 - 54 90 4.732 1 .455 58 5 .793 2.192 

54 - 57 61 4.506 1 .362 40 5.522 2.235 

57 - 60 65 4.564 1.182 66 5.628 1 .912 

60 - 63 137 4.433 1 .328 157 5 .411 1 .895 



Table 72 1 93 

M EAN SUPRAILIAC SKINFOLD THICKNESS (Mm) BY AGE AND SEX 

Males Fe males 

~ No. Mean S.D. No. Mean S.D. 

(months) 

0-3 81 5.470 1 .489 85 5.089 1 .541 

3-6 84 5.363 l .426 95 5.804 l .452 

6-9 120 5.864 l .559 87 5 .541 l .120 

9 - 12 107 5.287 l .201 91 5 .571 1 .248 

.12 - 15 100 5.099 l .225 94 5.011 1 .109 

15 - 18 97 4.802 l .136 101 4.915 l .032 

18 - 21 96 5.135 l .149 71 5 .211 1. 168 

21 - 24 94 5.162 1 .044 83 5 .104 1 .348 

24 - 27 76 4.761 0.973 115 5.3999 1 .276 

27 - 30 93 5 .035 1 .300 69 5.524 1 .721 

30 - 33 83 4.981 1 .418 92 5.626 1 .490 

33 - 36 92 5.071 1 .043 82 5.578 1 .484 

36 - 39 106 4.965 1 .455 95 5.398 1 .300 
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57 - 60 65 4 .106 0.744 66 4.727 1 .106 

60 - 63 137 4.265 0.901 157 4.800 1 .415 



.,.. 
~ [.. :::, ~ 

• . ~ 
.., X, " :::: 

.., .. « ,., ., ?: 
., . .., ., .. 0 

..., 
'! ~ 

0 -C 

- . .,; :: 0 
.: 

c., :::. - ::: -. . ;. =-
• • .. 
" ~ • .0 '::: '! " r " i 

,.. ., ., .... g 

• " "' :> ., 
~ '! 

.., .0 ,., 
~ 

:: • ;;; ' ~ 
'I) "' "' 

• ,:. ,;. ,;. ...: ,c. ,;. ; ;. ;. ,;. ,;. ; .; ,c. ;_ 
: • - ,. ~ 

► • : 
• • .,. 

• • ~ 
., ;. 

,._ ... .. .., .., 
"' 

,., 
-- 0 .: • . • ~ 

0 ~ " z ,.. 0 :::, ... "' 
,.. ,.. ; ... . .., N 

.,. 
"' 

,.. .., 0 ... .,. 0-

... . ..; ;_ ;, ,.: ,:. ;, ,:. ..: ;, .;, ;, ,:. ,:. ..: ~ l, . . ::; . • 
" . 
~ 

"- ., . ., • .. ~ ::: -;. "' • .... "' ... ... .. 
• 0 ... .... ., ... ,., ,., .. 0- er .,. S; ... "' 

., 
.. ~ .J X, ::- " " L .,. .,. ... .;, ... "' . ...: " .; ;, ,0 

. ..; ,.: 0 ,0 .;.. .;. . • .. -' 
... -

"' . • "' . s: 

" . 
z • " : 0 

.,. ., ... .. "' ... 
::: ~ . ~ :;: 

., .... N ~ 0 "' ;:. 
s: . . GD ,.. ..., ., ,.. .,. .. "' "" .,. ,.. "' N "' 

~ a • .0 ,.. .0 "' ... ... ,. ... ., ,.. e .. " . . .;.. ;. ;. .;.. ;. ;. .;. .;.. .;. . . .;.. .: ;. ;. .; . . ,. "' 
n .,. 

::, . • .J • ,. 
► • z > • • . . .,, 0 .. ,.. .0 " ~ 

.,. ,.. 0- ... ... 
• :, . • "' . ,c N "' "' ... ,.. N .,. ... 0 " "' .; 0 ., 
.,, 

"' C . ... • 0 .0 
,.. 0 --: "' ... ... .., .. 

• .; .; .;.. .;. .; .; .;. ;.. .; .;.. .;. .;.. .;. .. .; .; .; .. . • ., 
;.. .. . • 
" ! ., 
:t: .: 

:, 
.. .., .... ... ... :;> 0 ... .. • "' e- ... . ... :;: 0 "' • "' 

., ... -0 ::: ,.. .. 
z .. . . ... ... .,.. .. .. "' .. .,.. ... .0 ,., "; • "" ... 
a "" . .;, . . .; .; .; .; .. . .; .; .; .; .; .; . .;, 
~ X . • ... • • .. ... ., 
IC u • 

., ... 0 .. ... • -0 ... ... .0 =: ... 0 0 
.,. .. 

"' ~ 0 ... O' ... .. ... C 0- .., .. ,.. "' 
,.. ... ... ... 

• 
,A • .. .., .. 

• .., .0 ,.. 
"' "' ;; ., ... .,. ... .,.. ., 0 

L . .... N ,., ,., "" 
,.. .. • • .,.. 

"' "' ,0 ,0 .. . 
z • 0 • ,. • 0 ,., ,0 .. N .,. ., .. 0 ,., .. N .,.. "' • ,.. 0 

-· ... N N .., "" 
.., .., • • .. "' "' 

., 
... . 
u . • " 



l-"1•14 . 18 

•tA' i ii'!~• · \ .~ IN.i ;LlJ Trlt.:Ko;l S\ I••· 1 •• kl f •1 ti f ~ fi t Au~ I . ,i 

C~llO ~MO ~! ~ ~Vk VtY - A~"'N 

AGE I ~c -.11, ~ I •• J•• •• tt, •• ••I~•• •• •t. •• .. '" ... •• )(; ♦ C' . ,.1,r •• 

.......... .. ~-··················~---·······•4·•······~·········••1~•········· l l 

0 - l 8'> 2 . •, 1q ) .4 '>4 4 .H C 5. 4,4 b.4 / 1 7. 2'1 \ ~- 8 

l - .. q~ 4 . 08'> ... 61l S. t>l 'I t, . ', 1'1 f, . 519 111 . 1'1'> 11. II 

6 - 9 H6 4.454 4.97 0 ) . I ll t, . >1 9 7 .tt b'"' ·i . 111 \.J . ~4U 

9 - 11 91 ,. ns s. oos s. ssz 6.'>'>4 " · 011 ij . 9-14 l 61 . ', 4'}1 

l 
12 - IS ~4 4, 080 4 . 1,91, , , 40c; 6 , 144 1, lt:b 8 . 411/ 'l . 'IH 

l S - l b I OI ) , '11,1 4 . ti l4 S. b&b 6. ,01 1- 3J9 ti .S If l'l . 201 

- 21 71 4. 2 .H, s . 0 11 s.1,qa t, . 436 1. b,9 e.~9, 1. 11 

21 - 24 &J .. ... 84 4.bOC 5 . 63'1 6 ... '>2 1. 1,11 1. 1,49 11. I " 7 

Z• - 27 !IS 4 . 456 4 . 7~8 S. 643 1.11 2 ~ - \4} 'I . 7 ,5 1v.81 • 

27 - 3~ 1,'l ,.H, ', . ')'10 S . 9M b . 9M) b oll'> LU .11 I 1u . titu 

30 - 33 'll 4.5~1 s . 21,9 6 . 0/J 1. 2, .. ij . t,O? l U. l , ,1 12.H 

J) - lb ~l 4.626 5 . 718 b . Jt,9 1. n 1 9 . l.,4 10 . 'Jll 11 . 'I• 

lb - 39 9S 4 . 508 5, 255 t, , 00'> 1.1,z 8. 511 q . /o) 11.11 

JC! - 41 11 4 . 61>'1 S . lb'I 1, . 0dJ 6 . 9'>1 ,.~ .. 1. 417 LU . II 

42 - 4) 7J 4 . ') 4 11 5 . 161 ', . 99! I . Ol8 -·"" J I) , l l l I 1. ,1'> 

45 - 4A 92 4.'>111 s .\92 '> . 88• t,.812 0 .11 , l(i . ~lld II . II 

48 - ~· "" 4,31 9 5 -11 ~ ~. 852 I . UM • • JI l 9. ~u, I U. l/ 

SI - 54 ~a 4 . 274 ... 1,09 'J . 231 ~-104 1. ~11\ 6 , -. , .. ' I.VI 

S4 - Sl 40 4.IH 4 . 101 S. 48b 6,141 1. 10) Q. 1o 1' ... 10 

51 - bO 1,6 ~.60~ ~. 144 ~. 1,54 6 ,411'1 ".u, 8. 8,,9 I I . CJ 4I 

110 - bl ISi 4.4S 8 .. . 624 S. Hl ~- i1> 1 • .l'IS ~-""' I .1 . I JI 



Jell,le.7 

"tA'i ~IUPS 5Kl"4f1JlU fhll.Hil!>> IH ~I PlKlL lilt '~" ~ .. . . ,. ·, . 
t"ll~ CKUWltt ~URVtY - &~HA~ 

&1,U~CNH,SI ... , .. • • h> •• .. ,., .. . . ., , .. . . ,., .. $44 tt1•• • t ,, •• 

............ s ,. • ■ • arcaa■■ 'll ■ • •• ■ ••••• ••• •••• • •• ~--•• s ■ a ■ ... .,._ • 1'. ■ a a aa, ■ &rs ■ az • •••••2-s 

A l t \ 

0 - 3 di 2. u1 ) . ISi J . bbl 4 . I '•l 4 • . , C, ~- 10 , •• -, 00 

) - II 84 2. us 3. IJ~b l . !>H 4 . I b6 4 . . ,,, l ~- '>h ,,.,, 

6 - 'I Ill l , 1>9" ] . 14 7 J . SH 4. 2/l s . ·, 111 ~-41 'I 1. '10~ 

9 - ll 107 l . 541 J . ll'> J . 5S4 ] . lbb 4. 4~1 .... 1111 ., . J J, 

12 - I ) 100 2. 6'11 '• IC~ ] . H d 4 . ~ H 4 . hri ', . 4,,8 r,.4 .ii h 

15 - lo "' 2 . C.M 2. 819 3, ld!> 4, 01" ) , 0lil 5 , 1-tl ,.o·,o 

- 21 91, l . ',bll 1 . •)I 1 J . 481 4 . 11 17 4 . '11>I ~- r ,2 li,711'1 

11 - 24 94 2 . 11,1 J . I 71 J . ol I 4. CI'> 4. -.6 , ~ . l •\.. ' I '·"" 
24 - 2l lb 2 . blO 1 . b8\ 3 . 4S8 4.\ '19 4 . lJI ',, I b '> -'> 8 

27 - JO "' 2 . 1.01, l . 9\4 J . l8S 4. C\t, 4.L/i, ~- ., 1 /,. ~1 I 

30 - J3 ttl l , SSI 2 . 880 J . 404 4 . I Rti ~.l)/1 S • • lti CJ ., ~fJ I 

- ]b '12. 2 , Hri'> ) . 313 l , H\ .. . /4 5 4 . 911• , . ,18 1, . 110 

36 - l~ IOb 2,Sl8 z.n~ 3. J92 4 . 103 ', . l lJ S,H 14 1-

J'I - 42 11 7.b'IS ] . 06~ J . 41>1> ].·1(,9 4 . 117 ) , 1,JI) l.l• ! 

42 - 4 ) 11 2, Sft l 2 . 819 J . H2 ) . ?,•'> 4 . '> I 1 ', . I \u '> , b 11 

45 - 41 96 2. 25} 2. 1.18 1. 20s 3 , 14 11 .. . '11 5 . '·. r•2 t, . ti"l 

4'4 - SI 110 2. ~• l 1.~I\ J,l\lt ) . I''> ~- 41 S . ) ~h t,.(I , ~ 

) I - S• 90 1 , 4 lb 2 . 74, J . 23Z J . dH .. .. \;1£, ) ., II ·, . d 

S4 - '>l bl 2.t 'I) l , Sbo J. llfl 3 , d0II 4 . ,~ 1 '>.1H "· i' ,, 

SI - bC f,) 2. 21,0 Z. S93 2 . 8/S J . 4(.' J . Jt,I 4 , bll 

()0 - bl 1)1 2. 240 2 . S9T l , q H 3 . cO l 4 . 1 ijd "·"' .. "·" )) -. 



I• 
a, .. 

= 

= 
.. 
" 

► 

. ' . . . 
: . . . 

: • . . . . .. .. . .. • . . 
• 
' • 
• . • • . • . . . . . . . • . . . . . 
• . • . . .. .,.. . 

::- : . . 
• . • • .. 

• l : - ' . . ' • • : . . . . . 
• : . 

• - . . . 
' 
. . . 

lL • -. .., . • • • 

,. 

< 

,;. 

.: 

' ... 

0 ... 
" .: 

r 

"' "' 

.,. 
o< 

... 

D 

.,.. 

-,,. .. 

0 

"' ..; 

... ,., 
" ...: 

.. .. 
..: ..: 

.r 

.., 

;, 

"' 0 
,D 

.: 

.. 

.:. 

..: 

N 

"' 

:::: ... . .. 

., 
0 

"' .: 

0 .,.. 
o; 

~ 

..: 

.. 
,, 

,. 

::: 

... 
,. 

,. 
0 

" .... 

.... .... 
,.; 

0 

.. 
.., 

;, 

:: 
.: .: .; 

.., ... ., .,. ... 0 .... 
..: ... 

... 
0 " "' " 

.,, 
...: ..: ,.; 

;: .,. 

~ ;; 
N ,... 

C ., 
N N 

"' .. ... 
..; 

N 

"" ,.; 

0 ., 
"' 
N 

;:, ... 
.... ... 

-~ ..; 

"' 
~ 

~ C 
~ 

..: 

..... 

~ 

.,.. 0 
• :., 

..: 

.., C, ., ,.. .,, 
...: ...: 

N ,. 
~ 

,. 

... .., 
"' 

.., 

,: 

... 
,.; 

... .... 

"' ., 

"' .., 

... 

... ... 

.; 

.,. 
' ... 

.... ., 
"' .: 

.,.. ... ... 

...: 

.., 
.... 

.,.. ,. 

N ., 

C 

.; 

... .... 
0 

,.; 

.... 
~ 

"' C> 

.., 

.,.. .. 

,. 
"' ;.. 

:r ., 
:c 
... 

.,, 

,.: 

... ... 

..: 

,. 

.,. 

.. ., 

;, 

.. ., 

.; 

.. 

0 

~ 
..; 

N 

.... 

..: 

... ... 
N 

., .,. 

~ 

.,.. 

,_., 

~ 
N 

.:. 

... 
:! 0 

' ..: N 

.,.. :;; N ... .., 
,.: ,..; 

0 .c, .. ... 

.... 0 .,, 

• ,.. .., 
"' 

.. 
:, 

;. 

.... 
0 
;. 

..; 

"' .,.. 
e 

... 

.... ., 
N 

.... 

D • 

. 
I 



CD 

- -<> .... .. 
0 

"' >-

0 .!: 

i <( 

"" 0 
J -N 

I 
u 
, 

<( 0-

z 
<( I-

0 °" °" <( 0 I -. u 
u. 

0, 

UJ z 

98 ·-_. 
"-

v'I 

"" :s 
:::::> 
"-
<( 
u 
VI 
a:, 

VI 

., z 
:, <( 
m u.J 

U: :E 



Q) 

::, 

l{) 

0 

z 
uJ 

°" 0 
-' 
:r: u 

<( °' 
z 
<( ,_ 

Cl °" 
0~ -..u 

z 
:r: 0 ,_ 

Cl Cl 
• 

0 t:: 
LL. 0 z _. 
;2 Q.. 

LI> 

°"' 4: 
.....I 
:::> 
Q.. 

<1'. u 
v'> 

z 
4: 

0, u, 

u.. ::-i 

.E 

LI> 
U' 

( 

1111 I I JU! 1n ln:i 1ns 



~ 

v, 

Cl 

z 
a 

:r: 
U-

.,. ...., 
-' 

1 
I' 

.a.,, 

I 
Qo 

m 

.E 

" DI 

N 



plotted on Tonner's charts. The growth pattern here was similar but lower than the 

British Standards (1970). Figure 37 shows increments in the mean subscopular skin­

fold thickness for males and females. Tables 77 and 78 show the mean subscapular 

centiles. 

1 9 !) 

4. Suprai I iac skinfald thickness: Table 72 shows the mean suprai lice ski nfold thick­

ness by age and sex. Figure3 4shows mean suprai_liac and biceps skinfold thickness 

far males and females. 

Tables 79 and 80 show the mean suprailiac centi les. 
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e . Discussion of t~e 0-5 Years Weight and Height Growth Pattern: The pattern 

of growth in weight during the First nine months of life of t'ie Jordanian child appeared 

satisfactory and compcrable with that reported in countries with higher socio-economic 

standards. Such a finding proves the efficiency of breast milk as a main food during 

the first six months of life. Similar findings of normal growth patterns during the first 

three to six months of life where babies are mostly breastfed have been reported in 

Kampala and other areas in Asia and Africa (Welbourn, 1951; Brock and Autret, 1952; 

Mi If is, I 953). 

The Jordanian child showed a drop in the mean weight increments after the 

age of six to nine months. At this age the difference in the mean body weight between 

children in most of the developed countries and in the developing countries including 

Jordan and Egypt increased rapidly to reach its greatest value by the end of the second 

year when it started to regress. 

During the fourth year the Jordanian malesgained more weight than the 

American males and females. The mean body weight of the Jordanian child was, 

however, still lower than that of the American child. 

During the second half of the first year and during the second year, the breast 

milk was regarded as insufficient or most of the mothers became pregnant again. Cow's 

milk, mainly in ih powdered Form is usually started by that time. Breast feeding was 

either stopped abruptly or continued with the new food supplements for variable time 

intervals. 
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The introduction of new foods other than milk together with breast feeding 

was shown to have a favourable effect on the growth of the child in Jordan (ICNND, 

1964). However, the choice of food in this community was limited by its availability 

and its price; while meats were not widely used, eggs, rice, bread and other cereals, 

fruits and vegetables were commonly used. It is at this age that repeated episodes of 

vomiting and diarrhoea started and failure to thrive ~-.-observed. By the end of the 

second year, the difference in the mean body weight between the Jordanian child and 

other children of comparable age in the USA was considerable. A similar phenomenon 

of failure to gain weig',t during this period has been reported again in many of the 

developing countries. Welbourn (1951) showed that in Kampala the African children 

start to become retarded from six months of age. Brock and Autret (1952) found that 

the weight in the first nine months was more or less the same as in Europeans, but 

after the ninth month it started to deviate. Millis (1953) reported that Chinese children 

in Singapore hove the same weig',t as Caucasians till six months of age; then they lag 

behind and have less weight. Gounelle and Demorchi (1953) reported that Iraqi children 

log behind the European measurements after six months. 

During the third year the average Jordanian child is usually completely off the 

breast and then gets his share of the mixed family diet, The child is then able to 

express his hunger and reach for food; also by this age, the child hos passed the criti­

cal period when he is most at risk to infections. It is then that the mean body weight 

becomes closer to the American weight. This rebound phenomenon may be due to 

incomplete satisfaction of the growth potential during the later port of the first year 



207 

and second year which is then being fully satisfied by the more nutritious and complete 

adult diet. 

During the fourt and fifth year the child is usually getting the ordinary 

mixed family diet. lhe increments are satisfactory. However, the deficit in the mean 

body weight continues end the body weight curve continues to lag behind that of the 

American c1,ild. 

When we examine the length pattern of the children in this study, an almost 

identical trend to that of body weight is found. The log both in the rate of increase in 

length and in attained length could be attributed to the prolongation of breast feeding 

during the first two years of life without introduction of solid foods. The explanation 

given for the higher rote of increase in body weight ofter the third year is also appli-

cable here. 
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f. CORRELATIONCOEFFICIENTS ON ANTHROPOMETRIC MEASUREMENTS 

Tabulations of the correlation coefficient of each measurement with the otheronthro­

pometric dato ore shown in Tables 81 to 88 The most important conclusions revealed 

the following: 

l. With very few exceptions, noted below, significant positive correlations ore found 

between the various body measurements. In a sample of this size, it would be surprising 

if this were not so. More important is to remark on the magnitude of these correlations . 

cs, although stc,t:sticolly significant in the conventional sense, some ore so low as to be 

of little practical volue. 

2. The relationship between different measurements was consistently better for the age 

group 0-6 months than in the later age group. 

3. The correlations with height are generally very low or insignificant; this is proba bly 

due to the nature of height as an attained stable measurement. It is to be L•sed as a ref­

erence, with which to compare other body measurements. Weight is naturally strongly 

correlated with height and weight/height is examined separately below (5). 

4. It is remarkable that the relation between skinfolds and weight (or even weight/ 

height) is not stronger. The highest consistent correlations ore found in the arm circum­

ference measurements, which perhaps indicates that this might be a particularly useful 

measure of adiposity, perhaps considered in relation to the childrens' height. 

5. Weight/height is the only composite figure tabulated, end is naturally strongly cor­

related with weight. The negative correlatio~s found when considering weight/ height 
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and height, and indeed the extremely variable pattern of these correlations throughout 

the oge range, probably indicate changing growth pattern in children os they grow 

during the first 60 months. Thus, inthe24-36 month group, the taller children have 

not put on weight proportionately, and it moy be thot this indicates a growth spurt in 

some children in this period. Otherwise, the positive correlation of height with weight/ 

height indicates that taller children are relatively heavier than short ones. This might 

suggest that this population is margi nol ly malnourished, i.e. chi I dren who are less stunted 

ore also less wasted. 



Table 81 

C~RELATION COEFFICIENTS OF WEIGHTS WITH 

OTHER ANTHROPOMETRIC DATA BY AGE FOR MALES 

0-6 6-12 12-18 18-24 24-36 36-48 48-60 60+ 

Weights 1 .000 1.000 1.000 1 .000 1 .000 1.000 1.000 1.000 

Heights 0.852 0.467 0.547 0.581 0.511 0.668 0.679 0.506 

Arm cir. 0.703 0.525 0.565 0.570 0.503 0.585 0.642 0.666 

Triceps 0.490 0.181 0.210 0.192 0.218 0.024 0.216 0.123 

Subscap. 0.347 0.314 0.358 0.183 0.302 0.173 0.335 0.217 

Tri. + Sub. 0.471 0.265 0.308 0.221 0.277 0.110 0.285 0.175 

Wt ./Ht. 0.964 0.956 0.874 0.923 0.374 0.909 0.858 0.604 

Values underlined are not significantly different from zero at the 5 per cent level 

All values except the underlined are significant at 1 per cent level 
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CORRELATICJ!'-1 COEFFICIE1'1TS OF WEIGHTS WITH OTHER 

ANTHROPOMETRIC DATA BY AGE FOR FEMALES 

-~ 0-6 6-12 12-18 18-24 24-36 36-48 48-60 60+ 

Weights 1.000 1.000 1.000 1.000 l .000 1.000 1.000 1.000 

Heights 0.847 0.649 0.594 0.503 0.602 0.637 0.638 0.647 

Arm cir. 0.616 0.552 0.559 0.587 0.667 0.502 0.661 0.760 

Triceps 0.507 0.121 0.248 0.296 0.399 0.119 0.320 0.418 

Subscop. 0.276 0.137 0.275 0.240 0.348 0.045 0.301 0.283 

Tri.+ Sub. 0.452 0.147 0.301 0.313 0.422 0.103 0.358 0.406 

Wt./Ht. 0.973 0.921 0.923 0.721 0.851 0.860 0.834 0.893 

All values are significant at 1 per cent level 
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CORRELATION COEFFICIENTS OF HEIGHTS WITH OTHER 

.ANTHROPOMETRIC D.ATA BY AGE FOR MALES 

0-6 6-12 12-18 18-24 24-36 36-48 48-60 60+ 

Weights 0.852 0.467 0.547 0.581 0.511 0.668 0.679 0.506 

Heights 1.000 1.000 1 .000 1.000 1.000 1 .000 1.000 1.000 

Arm cir. 0.543 0.333 0.378 0.218 0.172 0.438 0.336 0.236 

Triceps 0.396 0.020 0.058 0.054 -0.063 -0.008 -0.087 -0.151 

Subscap. 0.182 0.013 0. 111 -0.025 -0.019 -0.083 -0.037 -0.014 

Tri. + Sub. 0.333 0.019 0.091 0.023 -0.051 -0.051 -0.074 -0.113 

Wt./Ht. 0.694 0.194 0.088 0.230 -0.567 0.302 0.215 -0.358 

Values underlined are not significantly different from zero ot the 5 per cent level 

All values except the underlined are significant at the 1 per cent level 
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Tobie 84 

CORRELATION COEFFICIENTS OF HEIGHTS WITH OTHER 

ANTHROPOMETRIC DATA BY AGE FOR FEMALES 

0-6 6-12 12-18 18-24 24-36 36-48 48-60 60+ 

Weights 0.847 0.649 0.594 0.503 0.602 0.637 0.638 0.647 

Heights 1.000 1.000 1 .000 1.000 I .000 l .000 1.000 1.000 

J rm cir. 0.547 0.316 0.258 0.276 0.308 0.377 0.344 0.415 

Triceps 0.431 -0.162 0.157 0.052 0.143 -0.014 -0.005 0.157 

Subscop. 0.212 -0.163 0.001 -0.074 0.048 -0.078 -0.069 0.037· 

Tri. + Sub. 0.374 -0.187 0.110 -0.003 0.114 -0.048 -0.040* 0.115 

Wt./H t. 0.711 0.307 0.246 -0.204 0.104 0.163 0.112 0.249 

Values underlined are not significantly different from zero ot the 5 per cent lcve I 

*Significant ot the 5 per cent level 

A II other values are significant ot the I per cent level 



Table 85 

CORRELATION CCUFICIENTS OF WEIGHT/HEIGHT WITH 

OTHER ANTHROPOMETRIC D.AT.A BY .AGE FORM.ALES 

0-6 6-12 12-18 18-24 24-36 36-48 48-60 60+ 

Weights 0.964 0.956 0.874 0.923 0.374 0.909 0.858 0.604 

Heights 0.694 0.194 0.088 0.230 -0.567 0.302 0.215 -0.358 

/>rm Cir. 0.720 0.482 0.471 0.582 0.262 0.503 0.603 0.478 

Triceps 0.503 0.205 0.211 0.203 0.220 0.035* 0.323 0.254 

Subscop. 0.406 0.354 0.358 0.236 0.216 0.262 0,438 0.184 

Tri. + Sub. 0.50'3 0.299 0.308 0.254 0.241 0.166 0.400 0.255 

Wt ./Ht. 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1 .000 

*Significant at 5 per cent level 

Al I other values significant at 1 per cent level 



Table 86 

CORRELATION COEFFICIENTS OF WEIGHT/HEIGHT WITH 

OTHER ANTHROPOMETRIC D/>T.A BY AGE FOR FEM.A LES 

0-6 6-12 12-18 18-24 24-36 36:~8 46-60 60+ 

Weights 0.973 0.921 0.923 0.721 0.851 0 . 860 0.834 0.893 

Heights 0.711 0.307 0.246 -0.204 0.104 0.163 0.112 0.249 

.t- rm Cir . 0.608 0.535 0.567 0.446 0.661 0.383 0.605 0.727 

Tric eps 0.508 0.237 0.234 0.293 0.403 0.152 0.410 0.428 

Subscap. 0.298 0.260 0.345 0.322 0.398 0 . 091 0.436 0.334 

Tri. + Sub. 0.463 0.284 0.324 0.351 0.449 0.148 0.485 0.439 

Wt ./Ht. 1.000 I .000 l .000 1.000 1.000 1,000 1 .000 1.000 

All values significant at 1 per cent level 



Table 87 

CORRELATION OF COEFFICIENTS OF .ARM CIRCUMFERENCES WITH 

OTHE R .ANTHROPOMETRIC D.AT.A BY .AGE FOR Ml> LES 

0-6 6-12 12-18 18-24 24-36 36-48 48-60 60+ 

Weights 0.703 0.525 0.565 0.570 0.503 0.585 0.642 0.666 

Heights 0.543 0.333 0.378 0.218 0.172 0.438 0.336 0.236 

Arm Cir. l .000 l .000 1.000 1.000 1.000 1 .000 1.000 l .000 

Triceps 0.542 0.440 0.305 0.501 0.497 0.381 0.477 0.248 

Subscap. 0.5.17 0.434 0.453 0.491 0.486 0.439 0 . 491 0.349 

Tri.+Sub. 0.587 0.487 0.416 0.582 0.544 0.488 0.527 0.317 

Wt ./Ht. 0.720 0.482 0.471 0.582 0.262 0.503 0.603 0.478 

J>II values are significant at 1 per cent level 



Table 88 

CORP~Lt>TION COEFFICIENTS OF t>RM CIPCUMFERENCES WITH 

OTH~R fNTHROPOMETRIC DAT.6 BY .AGE FOR FEMt>LES 

0-6 6-12 12-18 18-24 24-36 36-48 48-60 60+ 

Weights 0.616 0.552 0.559 0.587 0.667 0.502 0.661 0.760 

Heights 0.547 0.316 0.258 0.276 0.308 0.377 0.344 0.415 

Arm cir. 1.000 1.000 1 .000 1.000 1.000 1.000 1.000 1.000 

Triceps 0.617 0.370 0.376 0.384 0.582 0.363 0.520 0.524 

Subscap. 0.472 0.321 0.470 0.388 0.493 0.333 0.528 0.421 

Tri.+Sub. 0.614 0.404 0.481 0.444 0.609 0.410 0.602 0.544 

Wt./H t. 0.608 0.535 0.567 0.446 0.661 0.383 0.605 0.727 

t-11 values ore significant ot the 1 per cent level 



!iJ• MEASUREMENTS OF CHILDREN ACCORDING TO 

THEIR BIRTH ORDER 

Measurements of weight, height, head circumference, arm circumference 

ond skinfold thickness (triceps, biceps, subscopular and suprailiac) were token for 

~hlldren duri ng the age period 0-27 months and according to the birth order 1 to 12 

2Ul 

for the two sexes separately and combined. The number, mean and standard deviations 

of ell these measurements according to different age periods were calculated, but not 

all have been included in the appendix. We present here only tables related to 

weight and height measurements for the two sexes combined as on example of the 

statistical testing procedure which was carried out for these two measurements. 

In Tables 89 & 90 the st::itistical procedure was as follows: the highest and the 

lowest values of the mean weight and height were compared by the use of 't' test, 

if the two measurements showed significant differences then the highest and the next 

to the lowest were tested and so on. However, if the highest and the lowest mean 

values were not significantly different, then it would be assumed that there was no 

significant diffe rence between the means in the different birth orders of that age 

period. 

The results of this statistical approach showed no significant differences between 

the mean weights and heights of the different age groups according to the birth order 1 to 

l2. 
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The next approach was to test the difference betw~en the mean weight end 

height measurements for the two sexes combined for birth orders grouped os I to 5 

end 6 to 12, cs shown in Tobie 91 • The results of this testing procedure did not show 

o significant relationship. 

Our results were different from results reported from Egypt (Abbossy, 1972) 

which showed that there wos on effect of birth order on body weight which was pre-

sP.nt dur:ng t~e frst three months of life end then disoppeored. For children over 

three months, this pattern of b; rth order measurements was simi lor in the two countries, 

i ,e. the first born child wos as heavy as the eighth child. 
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CHILDRENS' ME.AN WEIGHTS (Kg) AND HEIGHTS (Cm) 

AGE AND BIRTH ~DER (SEXES COMBINED) 

Weights 

Age Birth order l - 5 Birth order 6 - 12 p 

(months) 
No. Mean S.D. No. Mean S.D. 

0-3 94 4.5 0.97 77 4.5 0.87 N.S . 

3-6 ll7 6 . 2 1.12 63 6.0 1.59 N.S . 

6-9 141 7.4 1.18 71 7.5 1.30 N.S . 

9 - 12 133 8.1 1.13 72 8.2 1.08 N.S . 

12 - 15 127 8.7 1.30 81 9. 1 1.05 5% 

15 - 18 137 9.2 1.24 68 9.4 1.33 N.S . 

18 - 21 113 10.0 1.30 60 10.2 1.18 N.S . 

21 - 24 115 10.5 1.36 68 10.5 1.36 N.S . 

24 - 27 135 10.9 1.2 67 10.9 1.13 N.S . 

Heights 

Age Birth order 1 - 5 Birth order 6 - 12 p 

(months) 
No. Mean S.D. No. Mean S.D. 

0-3 94 55.5 3.90 77 55.4 2.95 N.S. 

3 - 6 117 61.9 3,68 63 62.3 3.50 N.S , 

6-9 140 66.2 3.46 73 66.6 3.20 N.S , 

9 - 12 134 69.5 3.22 72 70.0 l.82 5% 

12 - 15 125 73.0 4.08 80 72.9 2.81 N,S. 

15 - 18 137 75.2 3.80 54 75.4 3.20 N.S. 

18 - 21 114 77.0 6.58 60 78.1 2.88 1% 

21 - 24 112 80.1 4.30 67 79.5 4.05 5% 

24 - 27 134 81.4 4.52 68 81 .5 2.68 N.S . 

S.D. = Standard Deviation; N. S. = Not significant 
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h. COMPARISON BETWEEN MEASUREMENTS IN 1964 AND 1974 

It was shown in the section on objectives of the study, that one of the pur­

poses of this study was to demonstrate changes if there are any in the growth pattern 

of children ten years after the last survey. However, it should be remembered that 

1964 measurements represent children from MCH <..entres from al I over Jordan. We 

have compared the measurements of weight, height and head circumference, the 

only measurements available for comparative purposes in the 1964 study, in the two 

years and al so in males and in females. 

Results: 

Tables 92 , 93 and 94 show the numbers and means for weights, heights 

end head circumferences of male end female children in 1964 and 1974. Figure 38 

shows the mean subscopulor skinfold thickness for moles and females in this study (1974) 

and in the 1964 study. 

The weight end height measurements show no difference at 0-6 month age 

intervals. The differences become established ct the age of 6-12 months, but have 

more or less disappeared by the age of 5 years which suggests that the 1964 children 

caught up wel I • 

In general, measurements of weights and heights show that children in 1974 

were significantly heavier and taller than children in 1964; however, the head circum­

ference in 1964 was significantly larger than in the 1974 measurements. Such o differ­

ence could result from systematic measurement error. 



The statistical approach used to compare the values for the years 1964 and 

1974 by the use of the numbers end means in the different age groups only together 

with the standard deviation only, is presented in the Appendix. 

The significance of these results which show marked improvement will be 

discussed later. 
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MEAN WEIGHTS OF BOTH SEXES - 1964 COMPARED WITH MEAN WEIGHTS - 1974 

Moles Females 

Age (months) No . Mean - 1964 No. Mean - 1974 No. Mean - 1964 No. Mean - 1974 

0 - 6 153 5 .600 165 5 .690 126 5.060 182 5.230 

6 - 12 352 7 .130 226 8 .180 286 6.410 1n 7 .720 

12 - 18 290 8 .740 201 9.420 231 7 .620 196 8.780 

18 - 24 194 9.160 191 10 .680 154 8 .400 154 9.95~ 

24 - 30 147 10.070 170 11 .500 121 9.480 184 11.140 

30 - 36 84 10.880 175 12 ,530 59 10 .530 174 12.130 

36 - 42 108 12.610 185 13 .440 83 12 .130 166 13.190 

2 - 48 38 13.680 168 14 .660 18 13 .830 166 14.110 

48 - 54 75 14.450 170 15 .100 73 14 ,030 144 14 .590 

54 - 60 27 15.660 127 15 .910 21 14 .990 107 15.460 

60 - 66 67 16.020 138 16 .650 82 16 .360 158 16.180 

Total 1535 9.467 1916 11 .848 1254 8 .954 1808 11.379 

T-volue 22 .860 SD= 2 .811 SD=3.211 20 .247 SD= 3. 197 SD= 3 .301 N 
~ 

--~ 



Tobie 93 

MEAN HE IGHTS O F BOT H SEXE S- 1964 COMPARED WIT H MEAN HEI GHTS - 1974 

' 
Males Females 

Age (months) No . Mean - 1964 No. Mean - 1974 No. Mean - 1964 N,), Mean - 1974 
- - - --

0 - 6 153 60.800 165 60.000 126 5B.800 1B2 58 .090 

6 - 12 352 67.500 227 68.940 286 65.600 177 67.340 

12 - 18 290 72.800 198 72. 800 231 71 .200 196 73 .370 

18 - 24 194 76 .600 189 79 .490 154 75 .400 152 78 .050 

24 - 30 147 80 .1 00 169 82 .700 121 78 .800 183 82 .1 90 

30 - 36 84 84 .1 00 177 86.790 59 82 .600 173 86 ,040 

36 - 42 10B 88.200 184 90.240 83 87 .300 166 90. 440 

42 - 48 38 93.500 168 95 ,270 18 93 .300 166 94 ,300 

48 - 54 75 96.600 170 97.200 73 96 .1 00 144 96 .470 

54 - 60 27 100.600 126 101 .740 21 101 .400 107 99 .750 

60 - 66 67 102 .700 138 102 .600 82 104 .400 158 102 .990 

Totol 1535 76 .73 4 1911 84 .182 1254 75 .968 1804 83 .236 

T-volue 17 .860 SD= 11 .279 SD= 12 .832 14 .973 SD= 12 .713 SD= 13 .530 

l\) 

N 
Cl 



Tobie 94 

MEAN HEAD CIRCUMFERENCES OF BOTH SEXES - 1964 COMPARED WITH MEANS - 1974 

Moles Females 

Age (months) No. Mean - 1964 No. Mean - 1974 No. Mean - 1964 No. Mean - 1974 
- - -

0 - 6 155 40.600 156 39.980 126 39.400 128 38.910 

6 - 12 352 43 .800 229 44.120 288 42.500 168 42.620 

12 - 18 291 45.900 200 45.600 234 44.400 197 44.390 

18 - 24 194 46.700 193 46.610 155 45.400 154 45.260 

14 - 30 147 47 .700 170 47.050 120 46.100 183 46.330 

30 - 36 83 48.000 177 47 .670 59 47.000 173 46.720 

36 - 42 111 49 .100 185 48.170 83 48.200 167 47.230 

2 - 48 38 49.600 168 48.880 18 48.900 156 47.560 

8 - 54 76 49.700 170 48.890 73 48.900 143 47.690 

54 - 60 26 50.200 127 49.190 21 49.300 107 48 .450 

60 - 66 68 50.300 137 49.400 83 49.900 158 48.500 

Total 1541 46.045 1912 46.722 1260 44.889 1734 45.781 

T- volue 7 .362 SD= 2 .753 SD= 2 .628 8.752 SD= 2.942 SD = 2 .604 

N .. ,~ 
·l 
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2. DISCUSSION OF SOME LIMITATIONS 

OF ANTHROPOMETRIC MEASUREMENTS 

2 2 

I Weight Measurement: The main limitations encountered in weight 

measurements are related to the following: instrument errors, measurement techniques 

and weight measurement interpretation. 

o. Instrument errors: Jelliffe (1966) had suggested that the weighing scale for 

measurement of body weight should be accurate to within 0.1 Kg. However, 

there are several balance seal es which con be used. 

The problem of recording errors was overcome by Hamill et al. (1972) 

who used a Toledo self-balancing scale which indicates the weight mechanically 

to tenths of pounds and made a permanent record to minimise observer and recording 

errors in measuring the weight of the children. McDowell et al. (1970) used the 

beam type seal es and recorded to the nearest 0 .5 pounds. 

Finally, one should always remember that good scales are expensive, are 

poor travellers and there is a need to explain their working system in a proper way 

to the personnel . 

b. Measurement technique: control of the process of weight measurement so as to 

minimise non-sampling errors was a matter to which considerable effort was directed 

in this survey. This included steps related to the accuracy of measuring equipment 

to the training of personnel, to the procedure established for the measurement pro­

cess, to the care with which they were carried out and to the minimising of recording 

or transcribing error. 
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All the information on body weight leads to the conclusion that the results 

of weight measurement may differ between one technique and another, and depends 

on the type of weighing scales used because one type of scale weighs more accurately 

than another. There is also the possibility of an error caused by inaccurate reading 

during the weighing of the child. Also, checking the scales systematically with a 

set of standard weights is important. Whenever any discrepancy is detected, the 

necessary adjustment should be made in order to safeguard the survey against the 

· introduction of measurement error through equipment malfunction. 

c. Interpretation of body weight: body weight indicates gross body size (bulk) and 

gives a rough approximation of body volume. In the clinic body weight should be 

measured when the accurate age is known; otherwise after the age of two years, 

body weight measured on its own is not of much help.Tanner et al. (1966) wrote a 

paper on the assessment of growth, particularly in clinical paediatrics. They give 

for the First time, standards for height and weight velocity from birth to maturity 

as well as the height and weight attained at each year of age. These standards ore 

important for judging the normality or otherwise of o child when he is seen on only 

one occasion. 

II Height (Lenath) Measurement: The main limitations in height measure­

ment are the following: 

c,. The height (length ) measuring scale: Jelliffe (1966) suggested that the measuring 

scale should be 2 metres long and capable of measuring to on accuracy of O .5 cm. 



Although Jelliffe specified this, there seems to be no good reason why instruments 

of less than 2 metres should not be used for small children, Indeed, smaller, e.g. 

1 metre instruments are available which can be used to an accuracy of 0.1 cm, not 

Q.5 cm as suggested by Jelliffe. 

The instruments used in this study were lnfastad for measuring infants and 

children up to five years and the Horpenden portable stodiomoter for measuring 

adults (see the section on Equipment for further details). However, it should also 

be emphasised here that these scales are expensive. 
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b. Measurement technique: Tanner et al. (1966) measured the distance and velocity 

standards of supine length and height of London children by a slightly different 

technique from that suggested by Jelliffe. Height was taken with the child stretched 

maximally, gentle traction being applied under the mastoid process by the examiner. 

The child stood against the wall on which was fixed a wooden measuring rod marked 

in mi 11 imeters. A right angled block was slid down the wal I until the bottom surface 

touched the child's head. The head was kept in the Frankfurt plane, obtained by 

telling the child to look straight ahead and stand up straight. The heels were checked 

to make sure they were on the ground. 

c. Interpretation of height measurement: the main limitations encountered in the 

interpretation of height measurement ore related to age, sex, position, time of 

measurement and seasonal variotions. 
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Palmer (1932) reported that young boys ore nearly one centimeter longer 

when lying than when standing, and he derived equations for relating the values for 

supine length to erect length. Similarly Tonner et al. (1970) showed that at the age 

of two years the supine length was approximately one centimeter more than the stand­

ing height. 

Hamill et al. (1972) measured height at successive half hour intervals during 

the day and the exact time of each examination was recorded so that possible diurnal 

effects could be analysed. Height was measured with a Polaroid camera which 

recorded the subject's identification number next to the pointer on the scale giving 

a precise reading. It was reported that supine length increased height presumably by 

relieving gravitational compression. The intervertabral space changes amounted to 

two centimeters between lying length and standing height. The supine length 

measured with 'Upward Pressure Technique' recommended by Tanner et al. (1969) 

was found to produce on increase of one centimeter more than the standing height. 

This result is similar to the result of Palmer (1932) and also similar to the result of 

Tonner et al. (1970). 

However, when Hamill et al. (1972) repeated all height measurements at 

two week intervals after the date of the original examination, there was no more 

than a three millimeter overage inter-observer difference for the standing height 

measurement. This result is consistent with results of another Health Education 

Survey in the United Stoles where similar procedures were used. The dote in this 

survey suggests that the inter and intra-examiner differences found on repetition 



of height measurement on the same subjects had median absolute differences of only 

three or four millimeters (McDowell et al. 1970). Strickland et al. (1972) detected 

diurnal variations in children's height; the evening height was never found to be 

greater than the morning height. 

111 Body Circumferences: These ore useful indicators of body build and 

composition as well as important indices in the evaluation of growth. 

In measuring the head circumference, the child's head should be steadied 

and the greatest circumference measured by placing the measuring tape firmly 

round the frontal bones above the supra-orbital ridges passing it round the head at 

the some level on each side, and laying it over the maximum occipital prominence 

at the beck and reading to the nearest 0.1 cm. 

The instrument used should be narrow (less then one centimeter wide), 

flexible, non-stretch tape, made of steel or fibreglass. This tape should be applied 

to the skin without deforming its contour and placed gently but firmly to avoid com­

pression of the soft tissues. 
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The arm circumference measurement by Stoudt et al. (1970) was taken from 

the right side. However, a left handed man has a bigger left arm. In this study, 

the observer measured the distance from the acromion to the olecranor, process. With 

the zero mark of the tape on the acromion, the tape was allowed to hand free and the 

mid-point of the acromion - olecronon distance was marked on both sides of the 



measuring tape. The arm girth measurement was then made horizontally at this 

level, while the arm was hanging loose and the measuring tape in contact but 

without deforming the contours at the arm. 

In the measurement of body circumference it is expected to get some di F­

ferences between observers because of inaccurate anatomic locations as well as 

instrumental errors. 

Measurement of body diameter, body girth and other measures involving 

adipose tissue showed low degrees of correlation with height. 

IV Skin fold Thickness: It is wel I known that height and weight measure­

ments represent a Full assessment of the child's physical development. In public 

health surveys the amount of subcutaneous Fat may be the next most important 

item (Tanner, 1966), Fat content of the human body has physiological and 

medical importance (Durnin and Womersley, 1974). The methods used for measur­

ing the body fat are based on the assumption that the body consists of two compart­

ments of relatively const<:int composition, but which are distinctly different; these 

compartments are (i) the body Fat, which includes the entire content of chemical 

fat or liquids in the body, and (ii) the fat Free mass, which includes al I the rest of 

the body apart from fat (Durnin and Womersley, 1974). However, these measure­

ments are difficult and require complex laboratory equipment, and Frequent attempts 

have been mode to find a simple technique which will give good agreement with 

these methods. One possibility involves the measurement of skin fold thickness. 
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Durning and Rahaman (1967) suggested that the relationship between skinfolds and body 

density was sufficiently uniform and thot tables could be constructed ta calculate 

body fat on this basis in adolescents and young adults. In , a following 

paper, Durnin and Womersley (1974) constructed tables where percentage body fat 

can be read off corresponding to differing values for skinfold thickness. 

However, skinfold thickness has many limitations both in measurement and 

in interpretation. 

l. Measurement Limitations:these includes the following -

a) choice of site - the usual sites for measurement are triceps, biceps, sub-scapular 

(infrascapular), mid-axillary and suproiliac region. 

In general the measurement of skinfold thickness is made at the left side; 

but some observers still measure on the right side. Womersley and Durnin (1973) 

did not find significant differences between measurements on the two sides. 

One of the major problems of caliper measurements is the lack of agreement 

among investigators regarding the site at which measurements may be taken. The 

criteria (Hammond, 1955; Tanner, 1959) commonly fol lowed in selecting a site for 

measurement ore: 

i. Ease of making a parallel-sided fold 

ii. Convenience to the observed individual (i.e. entailing a minimum of 
undressing and discomfort) • 

iii. Representativeness of fat distribution (a combination of limb and trunk 
is considered to be representative). 



The two most commonly used sites are the triceps ond sub-scapular 

(Tanner, 1959; WHO, 1963). In the Canadian survey of 22,000 subjects, the 

triceps were used as the best single measurement (Pett and Ogilvie, 1956). The 

Committee on Nutritional Anthropometry of the U.S. National Research Counci I 

(1964) recommended the triceps and sub-scapular for general survey use. 

In cross-sectional measurement on children and youn g adults, Hammond 

(1955) found high correlations (mean r = 0.75) between measurements taken at 

different sites. It was concluded that any one measurement could be substituted 

for the rest without great loss. Correl at ions between single sites and total fat 

were found to be r = 0.8 - 0.9. A combination of two sites gave multiple correla­

tions of the order of r = 0. 95. A combination of three sites in creased the multiple 

correlations to O. 97 or over. 
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In the reported study, the four sites were measured. The measurements were 

taken on the left side by the observer and an assistant who were trained together. In 

most instances, measurements were taken by the main observer, whenever a measure-

men I was doubtfu I, it was checked by both. No attempt was made to find out the 

between observer errors. However, the main observer was able to duplicate the 

readings to within 'f0.30 mm. This is consistent with the results observed by Tanner 

(1959) who stated that the accuracy of measurements over the triceps and sub-scapular 

is such that a trained individual should duplicate his readings to within 0.3 mm in 

two thirds of all repeated measurements at the average openins of about 8 mm by the 

Harpenden skinfold caliper. 



b. Measurement errors: there are several modes of instrument with the same basic 

principle for measuring the skinfold thickness. Actually there is an international 

agreement that the pressure exerted on the skin fold at the caliper face should be 

10 gm/mm
2 

and that it should be constant over an average of opening of from 2 mm 

to at least 40 mm. The calipers can be either round or a rectangular shape and 

read to the nearest 0.1 mm, but apparently not all calipers conform to this rule. ·, 
Stoudt et al (1972) measured the right arm triceps and right sub-scapular skinfolds 

by using the Lange, the Harpenden and the Minnesota calipers on 46 men. The 

skinfolds were measured by each of the three calipers with identical techniques and 

the sequence of caliper use was systematically altered. There were differences in 

the mean values of the three instruments; however, the differences between indivi-

dual calipers of the same manufacturer were negligible compared with inter­

caliper differences. Parizkous et al. (1970) found that two other types of calipers 

produced different values from one another. 
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c. Observer errors: Ruiz et al. (1971) used Harpenden calipers and found the dif­

ferences in skinfold measurements between observers was large. The limitation of 

accuracy depended on locating the skinfold accurately and also on the manner with 

which it was picked up. Johnston et al. (1972) suggested that a longitudinal study 

with a single observer is always preferable; a single observer will provide more 

constant readings and, therefore, a more accurate estimate of change, but it increases 

the possibility of systematic bias. In a cross-sectional study, multiple observers are 

preferable so for as the sub-scapular and mid-axillary skinfold are concerned. The 

systematic bias introduced by use of a single observer will be eliminated. 



Borkinshaw (1973) reported that systematic differences between observers 

are small and tended to cancel out when the thickness of the four skinfold sites of 

the body were added (triceps, biceps, infra-scapular and suprailiac skinfold thick­

nesses). When the site of measurement was marked, it was possible for observers 

of various degrees of skill to obtain constant readings. Womersley and Durnin 

(1973) mentioned that in relation to observer-caliper difference, significant dif­

ferences were obtained by different observers from measurement of the total skinfold 

and at all sites except for sub-scapular in the men and the left suprailiac in women. 
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Conclusion: From the published information on skinfold thickness measure­

ments we can conclude that there are differences obtained by observers due to the 

different types of calipers used. Also, a lack of precision in the identification of 

the standard measurement point from subj eel to subject could lead to a large varia­

tion in these measurements. Variation in the size of the bite can lead to systematic 

differences in skinfold thickness. 



CHAPTER VI 

CLASSIFICATION OF MALNLJfRITION-RESULTS AND DISCUSSION 

I. Classifications Used in Community Surveys: During the lost two decodes 

several systems of classifications hove been sugested for both severe forms of 

protein-energy malnutrition and for use in community surveys. In this section we 

will limit our discussion to the latter systems. 

Gomez et ol. (1956) devised o method to group cases of similar prognosis 

ond to guide physicians in selecting o place for treatment. This classification of 

malnutrition was neither intended for older children nor for field surveys to deter­

mine the prevalence in a given community. The system was based on deficit in 

weight for age expressed as a percentage of standard and it provided for three 

grades of malnutrition. However, this system was shown to have some disodvan­

toges. Weight loss is the criterion used to identify the malnourished, but the 

presence of oedema unless carefully excluded, might lead to a wrong conclusion. 

It wos, therefore, suggested that oil cases with oedema should be considered as 

third degree malnutrition (Ben goo, 1970). However, the second disadvantate of 

this system is that children who hove been treated successfully ore still under­

weight for age (because of being stunted in height); thus they may not reach the 

normal weight for a~e end continue to be classifled as malnourished. 

The Gomez classification was modified by Wray (1961) end by Wray and 

Daro (1964) who put it in a graphical form. Jelliffe, (1966) proposed o classifica­

tion based on weight for age similar to that of Gomez with changes in the intervals. 
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Graham (1968) introduced the 'development al quotient' which attempts to 

relate the developmental age to the chronological age, he col cul ates the 'develop­

mental age' of the child for weight as the age of o standard child of the same wei ght. 

The ratio of developmental age to chronological age is the developmental quotient 

(DQ) A DQ for height con be calculated in the same way and is then directly com­

parable with the DQ for weight, because the units ore the same. The application of 

DQ for assessing malnutrition in the first year of life is difficult, because severely 

malnourished children under one year of age may hove a body weight which is dose 

to or even below the normal birth weight. To be able to apply DQ to assess such 

cases Graham recommended that both chronological age and developmental age 

should be calculated from conception rather than birth. 

McLaren and Read {1972) proposed a classification of nutritional status, 

based on weight height and age , The relationship of weight and height is expressed 

by dividing the weight :n grams by height in centimeters, and then expressing the 

results as a percentage of the standard quotient derived from the Harvard dote for o 

child of the same age. This index is essentially a measure of deficit in weight for 

height. Waterlow (1973) pointed out that a deficit in weight for age, which forms 

the basis of the Gomez classification is usually a combination of two different 

elements - deficit in weight for height end deficit in height for age. He suggested 

the use of the word 'wested' for the child who is underweight For height, end the 

word 'stunted' for the child who is below normal height for age; many malnourished 

children hove a combination of wasting and stunting. In his paper Waterlow pro-



posed a simple system by which a child can be classified according to the degree of 

both wasting and stunting. Both were expressed in terms of the Harvard standards 

and for both three grades of deficit were proposed (Water I ow, 1972), the cut-a ff 

points being inevitably arbitrary. 

In o later paper it was suggested that the particular cut-off points of 

height for age initially chosen were not the most appropriate and a revised grading 

was proposed (Waterlow, 1973). 

In a recent paper, Waterlow and Ruti shauser ( 1974) showed that the 

relative degress of wasting and stunting can be determined in individual ch i ldren 

and in population. To do this a two-way table was constructed and in order to 

combine the four grades for eac', condition (normal, mild, moderate and severe) 

(Waterlow, 1972), the table hos to have sixteen eel Is. In the same paper 

(Waterlow and Rutishauser, 1974) it was suggested that such a table might be sim­

plified into one of four cells indicating no action, action, priority and query 

action as is shown in table 95. 

Table 95 

'The Action Diagram' 

No 
Action 

Action? 

Action 

Priority 

--------·-
*From Wateriow, j, C . and Rut ;;havser , I.E. {1974) Ma lnu t rition in Man. 

In: Early Manutrition and Mental Development, p. 13, Symposia of the 
Swedish Nutrition Foundation XII. Almqui st and Wiksell, Uppsala. 
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The top left hand corner represents 'normal' children, the bottom rigit 

hand corner represents those who are severely malnourished and probably need 

treatment in hospital or at least in a rehabilitation centre. The bottom left hand 

and top right hand corners give an indication of the extent of the public health 

problem. 

'"I 

For our population we used the 'Public Health Classification' suggested 

in this paper (Waterlow and Rutishauser, 1974) by doing the fol lowing: 

1. The children were divided into fairly narrow age group as follows: 0 - 6 

months, 6 - 12 months, 12 - 18 months, 18 - 24 months, 24- 36 months, 

36- 48 months, 48 - 60 months and 60+ months. This was done separately for 

males and females. 

2. Each group was classified by the 4 x 4 table as shown in table 

(Waterlow and Rutishauser, 1974). 

3. Those on the right hand side of the dotted line correspond roughly to the 

malnourished children in the Well come classification (1970). 

Selection of Group A and Group 8: From the nutritional standpoint and 

following Morley's terminology (Morley, 1968) in a similar study in Africa, the 

children in this study were divided into two major groups: Group A,well nourished 

and Group B, malnourished . However, the children in this study were classified, 

as mentioned previously, according to Waterlow 1 s Pub Ii c Health Classification 

(Waterlow and Rutishauser, 1974). 
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As is shown in Tobie 96 the total number of children corresponding to 

well nourished children (the first two vertical columns on the left hand side of 

this table, corresponding to Group O and Group 1) was 3,643 (98 .2 per cent) and 

the total number of children corresponding to the malnourished children (the 

second two vertical columns on the left hand side of this table corresponding to 

Group O and Group I) was 65 (1 .8 per cent) children. 

This terminology of Group A and Group B was also applied to the 

children's families, housing, economic status, morbidity, mortality and all the 

other variables which were used in this study. So, by the term 'mothers in 

Group A' is meant mothers of the well nourished children according to the 

classification system explained above. 

However, it is worth mentioning here again that the Chi
2 

test was the 

statistical tool which was used when we compared the two FOups A and B against 

the different social, economic and health variables in this study. 
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Table 97 and histogram 7 shows the male and female children classified 

according to this system in different age groups (Waterlow and Rutishauser, 1974) 

into grades of wasting and stunting. Table 96 shows all the children4>oth sexes com­

bined) classified according to the same system. Histogram 8 shows the percentage 

of children in the two groups by age and sex, 

From Table 97 we can conclude the following: 



Stunting 

Table 96 

ALL CHILDREN CLASSIFIED ACCORDING TO GRADE OF 

WASTING AND STUNTING (BOTH SEXES COMBINED) 

Wasting 

Group 0 Group 1 Group 2 Group 3 

Group 0 
965 82 13 17 

(26.0) (2 .2) (0 .3) (0 .5) 

Group l 
610 114 4 0 

(16 .4) (3 .0) (0. 1) (0.0) 

Group 2 
618 208 3 1 

(16 .6) (5 .6) (0 .1) (0 .0) 

Group 3 
634 412 24 3 

(17 .1) (11 • 1) (0.6) (0 .1) 

Total 3643 (98 .2) 65 (1 .8) 

Figures in parentheses are percentages 

24J 
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Table 97 

MALE AND FEMALE CHILDREN CL.ASSIFIEDACCORDING TO GRADES OF 

WASTING AND STUNTING IN THE DIFFERENT AGE GROUPS 

Values ere Percents 

Girls Boys 

Age group Degrees Stunting Westing Stunting Westing 

(month) 

0 50.2 88.6 56.6 89.7 

16.7 10.6 13.2 9.6 

0-6 2 8.9 0.0 10,8 0.6 

3 24.0 0.55 19.2 0.0 

0 45.5 87.2 51.1 90.9 

18.3 11.6 14.0 8.56 

6 - 12 2 22.2 1.10 11.7 0.45 

3 13.8 0.0 23.0 o.o 

0 33. l 80.5 40.5 86. l 

24.4 19.3 16.3 12.8 

12 - 18 2 14.2 o.o 20.7 0.49 

3 28.0 o.o 22.2 0.49 

0 19.8 78.l 26.3 81 • 1 

15.8 20.5 23. l 18 .2 

18 - 24 2 24.4 0.66 29.5 0 

3 39.7 0.66 20.9 0.5~ 

(cont.) 
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Tobie 97 (cont.) 

Girls Boys 

Age group Degrees Stunting Wasting Stunting Wasting 

(month) 

0 18.7 65.5 20.5 72.8 

18.4 31.9 23.3 23.6 

24 - 36 2 28.2 1.96 25.4 2.2 

3 34.4 0.56 30.6 1.1 

0 23.9 70.5 30.5 72.8 

22 .4 28 .I 22.8 24.8 

36 - 48 2 24.2 0.6 22.5 1 .9 

3 29.3 0.6 23.9 0.28 

0 15 .4 65.5 23.4 78.9 

1 18 .1 32 .7 25.0 20.0 

48 - 60 2 28.4 1.1 29.0 0.66 

3 37.9 0.39 22 .4 0.33 

0 6.4 64.0 21.4 62.2 

11.5 30.7 17 .7 33.3 

60 - 72 2 16.6 4.4 25.1 1.48 

3 65.3 0.64 35.5 2 .9t, 

Wasting 0 = more than 90 per cent weight for height (Harvard) 

1 = 90 - 80 per cent weight for height 

2 = 80 - 70 per cent weight for height " 

3 = Less than 70 per cent weight for height 

Stunting 0 = more than 95 per cent height for age 

1 = 95 - 90 per cent height for age 

2 = 90 - 85 per cent height for age -3 = Less than 85 per cent height for age 
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I • Wasting: it has very I ow frequency, even in the young age group when 

growth begins to falter (6 - 12 months). 

At the age of five and six years a few cases appear for reasons which 

are not definite or clear. However, it is worth mentioning that during infancy 

and early childhood of those five and six year old children, the country was 

undergoing severe internal troubles. Many deaths, displacements, injuries, 

short periods of food shortage together with poor hygiene and health care were 

some of the features of those events. It mitht be suggested that the deprivation 

imposed on those children during that period might have produced wasting which 

was probably not fol lowed by a proper I cote', up' period. 

2. Stunting: In girls, stunting increases progressively with age. In boys, 

frequency becomes fairly constant after the age of three years. However, the 

results show the presence of severe stunting which might have a genetic origin. 

2-1 0 
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2. CL.ASSIFIC/>TION OF THE SEVERELY Ml> LNOURISHED CHILDREN 

Waterlow's Public Health classification (Waterloward Rutishauser, 1974) 

was used in this study for classifying the children in the community. 

To detect the severely malnourished children the classification system sug­

gested by the Wellcome Working Party (1970) was applied. This system was mainly 

proposed to classify severely malnourished children as they present for example, at 

o hospital or clinic or even in the community. The point at which malnutrition 

begins was defined os a reduction in body weight below 80 per cent of the Boston 

50th centi !es. This corresponds approximately to the Boston 3rd percentile. The 

malnourished children were classified according to only two criteria: the presence 

or absence of oedema and a body weight above or below 60 per cent of Boston stan­

dard weight for age (50th centile). 
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Trble 98 shows the number, ages, weights and heights of those severely 

molnour:shed children in this study classified according to the Wellcome classification 

system. 

Marosmus ' in this community was the most common clinical form. The high 

frequency of morosmus · in Jordan was also confirmed especially among hospital admis­

sions (Hijozi, 1974) and in other field studies (Pharaon, Shammout and Hijozi, 1969; 

Mc Loren, I 966 and Mc Loren, I 970). 
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The age of marasmic children in this community was rather high, For com­

parison the mean age of marasmic children admitted to hospitals was around seven 

months. The relatively high age of morasmic children in this community might sug­

gest that these children ore suffering from a chronic wasting condition not necessarily 

due to primary malnutrition; other causes like malabsorption (coeliac), intestinal 

tuberculosis and/or parasitism might be responsible. 

It will also bP. se"n in this Table that these children differed in their weight 

for hP.ig, tin th .. some way as they differed in their weight for age. The child who 

had kwashiorkor was less retarded in height than the children in the other two groups, 

suggesting that the malnutrition must be of more recent onset. Similar findings were 

reported by Waterlow (1972) in Jamaica; Graham et al. (1969) in Peru; Shakir et 

al. (1972) in Boghdad and by Hijazi (1974) in Jordan. 



Table 98 

NUMBER, .AGE (MONTHS). HEIGHTS .AND WEIGHTS OF 

SEVERELY M.ALNOURISHED CHILDREN GROUPED 

.ACCORDING TO WELLCOME CL.ASSIFIC.ATION (1970) 

Kwoshiorkor Marosmic - Morosmus 
Kwoshiorkor 

No, of children 2 62 

Meon oge (months) 36.0 25.0 42.4 

Percent weight 0.74 0.47 0.55 

for oge 

Percent height 0.90 0.85 0.84 

for oge 

Percent weight 0.82 0.55 0.65 

for height 

2 
., . • , 
.> ~ 



253 

CHAPTER VII 

FEEDING PRACTICFS AND WEANING PA.TTERNS 

The feeding practices and weaning patterns of the Jordanian children have 

been ~carcely studied (ICNND, 1964; Hijazi and Mango, 1969). Jelliffe (1955) 

has referred to the feeding patterns in Syria, Lebanon and other Arab countries, but 

not to Jordan. The feeding and weaning patterns in these countries are largely similar. 

Wide differences in the prevalence of breast feeding in different parts of the 

world are now evident, altl->ough there are indi colors of a continuing overal I decline 

(Newson and Newson, 1965; Salber and Feinleib, 1966; Phill i ps et al. 1969; 

Knuttson et al. 1969; Planck ond Milanesi, 1973; Sonjur et al. 1970). Breast feeding 

has not decreased in all rural communities since no such social or economic situation 

exists to favour artificial feeding, nor is processed or safe milk available at a reason­

able cost. 

I. Feeding Practices and Weaning Patterns - Results 

Prevalence of Breast Feeding: Table 99 shows tre duration of breast feeding 

far the observed children in the two nutritional groups. The malnourished children 

showed a pattern of breast feeding either short (less th:m six months) or prolon£ed (more 

than 24 months). However, 6 .4 per cent of al I the children has never been breast fed. 

Weening Pattern: Tobie JOO shows the pottern of weaning among the observed 

children who were, by the time of the study, already weaned. Abrupt weaning in this 

text implies complete sudden cessation of breast milk; graduol weaning implies the 

introduction of bovine milk and solids for some time, together with breast feeding until 

the baby is comp I etely weened. 



Table 99 

DURATION OF BREAST FEEDING AMONG THE TWO NUTRITIONAL GROUPS 

Duration of breast Well nourished 
feeding (months) Group A 

Never breastfed 6.4 

Less than 6 9.3 

6 - 12 16.1 

12 - 18 31.7 

18 - 24 30.4 

More than 24 6.0 

Chi2 value 3.395; P: N.S. 

Values are percents af each group 

Malnourished 
Group B 

5 .4 

10.2 

17 .1 

40.0 

20.0 

7.3 

Total 

6.4 

9.7 

16.6 

31.9 

30.2 

6.1 



Tobie 100 

p~TTERN OF WEANING* (ABRUPT VERSUS GRADUAL) 

AMONG THE ALREADY WEANED CHILDREN 

Sex 

Male 

Female 

Total 

No. 

941 

943 

1884 

Abrupt 

Chi2 value 4.821; p/0.01 

Percent 

69.6 

70.7 

70.2 

Values are percents of each group 

• See text for meaning of 'weaning pattern' 

No. 

411 

390 

801 

Gradual 

Percent 

30.4 

29.2 

29.8 

2 5 ., 



We were surprised to find a higher prevalence of abrupt weaning (70 per cent) 

compared to (30 per cent) gradual weaning. Sex differences were not present. 

Tablel0l shows the number, percent and cumulative percent of children 

who were completely weaned at different age periods by sex among the observed 

children. The age of weaning in this table was divided into one month intervals up to 

the age of 16 months to find out the pattern of weaning at such an early age. There 

were no significant sex differences among the observed child ren. The cumulative per­

cent in this table s'~ows that about 60 per cent of the children were weaned before the 

age of one year. Tablel02 shows the weaning age in three month intervals of all the 

children in the two groups, who were, by the time of the study, already weaned. 

There were more children in the malnourished group who were weaned before the age 

of nine months than in the well nourished group. In other words, the early weaning 

(unphysiological) was more common among the malnourished group. 

Weaning Causes: Tablel03 is a summary for the different reasons of weaning 

as cited by the mother among the two nutritional groups. Mother's next pregnancy 

accounted for more than half the causes. Mother's work was almost never a cause of 

weaning in this rural community. 

Weaning Devices : Table 104 shows the different special weaning devices 

used by the mothers of the already weaned children. Most of the mothers did not use 

any weaning device; 30 per cent painted the nipples with different unpleasant tasting 

materials as a weaning' procedure. Some mothers used to hide from theirchil4 so that 
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Table 101 

NUMBER AND PERCENT OF CHILDREN WHO WERE COMPLETELY 

WEANED'IN DIFFERENT AGE PERIODS BY SEX (0 - 16 MONTHS) 

Males Females Total 

Age (months) 
Cumulative 

when weaned No. Percent No. Percent No. Percent Percent 

0 - 1 45 3.5 44 3.4 89 3.4 3.4 

I - 2 68 5.3 63 4.9 131 5 .I 8.5 

2 - 3 47 3.6 61 4,7 108 4.2 12.7 

3 - 4 70 5 .4 67 5.2 137 5.3 18.0 

4-5 32 2.5 45 3.5 77 3.0 21.0 

5-6 60 4.6 59 4.6 119 4.6 25.7 

6-7 55 4.3 54 4.2 109 4.2 29.9 

7-8 29 2.2 33 2.6 62 2.4 32.3 

8-9 57 4.4 50 3.9 107 4.1 36.4 

9 - 10 15 1.2 22 1.7 37 1 .4 37.9 

10 - 11 13 1 .oo 22 1.7 35 1 .4 39.3 

11 - 12 262 20.3 251 19.5 513 19.9 59.2 

12 - 13 16 1.2 26 2.0 42 1 .6 60.9 

13 - 14 43 3.3 48 3.7 91 3.5 64.4 

14 - 15 46 3.6 39 3.0 85 3.3 67.7 

15+ 431 33.4 400 31.1 831 32.3 99.9 

Total 1289 100.0 1284 100.0 2573 100.0 

Chi
2 

value 8.249; P: N.S. 

*Complete weaning in this table means complete cessation of breast feeding 



T:ible 102 

PERCENT AND CUMULATIVE PERCENT OF WEANED CHILDREN 

IN THE TWO NUTRITIONAL GROUPS ACCO RDING TO 

THE AGE OF WEANING 

Wei I nourished Mal nourished - : 

Group A Group B 

Age of weaning Percent Cumulative Percent Cumulative 

{months) Percent Percent 

0-3 8.8 8.8 9.3 9.3 

3 - 6 12.7 21 ,5 11.6 20.9 

6-9 11 .4 32.8 20.9 41.8 

9 - 12 7.0 39.8 7.0 48.8 

12 - 15 5.0 44.8 4.6 53.5 

15 - 18 6.0 50.8 7.0 60.4 

18 - 21 20. l 71 .0 16.3 76.7 

21 - 24 0.7 71.7 o.o 76.7 

24 - 27 7.4 79.1 7.0 83.7 

27 - 30 0.2 79.3 0.0 83.7 

30 - 33 0.6 79.9 0.0 83.7 

33 - 36 20.0 99.9 16.3 99.9 

Chi2 value 4.753; P: N.S. 

Values ore percents of each group 



Tobie 103 

DISTRIBUTION BY REASON OF WEANING AS CITED BY 

MOTHERS ACCORDING TO THE TWO NUTRITIONAL GROUPS 

Weaning cause Well nourished 
Group A 

Malnourished 
Group B 

Mother's new pregnancy 56.8 64.4 

Mother's sickness 7 .4 6.7 

Mother's work O .4 0 

Fissure of nipples 1 .7 2.2 

Milk insufficiency 15 .0 11.1 

Chi I d's sickness 4 .0 6.7 

Child old enough 14.7 8.9 

2 
Chi value 3.007; P: N.S. 

Values are percent of each group 

Total 

57.0 

7.3 

0.4 

1 .7 

14.8 

4.2 

14.8 

-



Table 104 

WEANING DEVICES USED BY THE MOTHERS IN THE TWO 

NUTRITIONAL GROUPS 

Weaning device Well nourished 
Group A 

Malnourished 
Group B 

Painting the nipples 29.7 21 .6 

Hide from the baby 11 .4 5 .4 

Sedatives and calmatives 0 .5 0 

Nothing done 58 .3 73.0 

Chi2 value 3.513; P: N.S. 

Values are percents of each group 

Total 

29.6 

11.3 

0.5 

58.5 



it would forget the breast. The infant used to be sent away from the house, usually 

for two or three days, but the period of separation sometimes lasted a week or more, 

to his grandparents or to other close relatives with whom he was well acquainted. In 

some instances separation took place within the house;. the infant was mode to sleep 

with his father, elder sibling or with the grandparents so· that he would forget the 

breast at night when he asked for it most. 
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The special devices which were used for the weaning process may be divided 

as follows: devices which frighten by o visual effect: black such os coffee, red such 

os mercurochrome, tomato paste and henna, and blue such as nileh zerka (a locally 

used detergent). 

Of the substc,nces or objects listed to discourage the infant by affecting the 

taste, quinine (Sabra murroh, Hilweh, Quinine) wos the most used ond in some coses 

spices were used. 

In other instances a black brush was put over the breast to frighten by si ght 

and touch. Black hair, either wrapped around the nipple or posted over the nipple 

with glycerine, or moistened soap or olive oil or chewing gum, was also used. In 

some instances, cigarette ashes were pointed on the nipple and moistened. 

Some mothers used a plastic pacifier as a means of replacement for the breast, 

and in some others the child was nursed by lactating relative or neighbour for a period 

of a few days, in order to forget his mother. 



Weaning Age and Birth Order: Table 105 shows the percent distribution 

and cumulative distribution of the children who were already weaned at the time of 

the study, according to their weaning age and birth order. There was a tendency for 

children of higher birth order to be weaned after the age of one year. 

26~ 

Introduction of solid foods: Tablel06 shows the percent prevalence and the 

cumulative percent for the two nutritional groups according to the age when solid 

foods were introduced. Solids were introduced to Group B earlier, but the difference 

was not significant at the five per cent level. 

At the age of one year, 90 per cent of the children in Groups A and B 

started sol ids. 

Table 107 shows the age at the introduction of solid foods for males and females 

in the two nutritional groups, The differences were not significant statistically at the 

five per cent level. Rice, custard, eggs, fruits and vegetables were the main weaning 

foods in this community. 

Table 108 shows the percentages of children in the two nutritional ~oups who 

were given the different foods listed as their first solid. Legumes, eggs, vegetables, 

fish and chicken were used by the wel I nourished group os a first sol id. More mal­

nourished received sweets, yogurt and labneh os their first solid. All these differences 

were significant at the five per cent level. 



Table 105 

DISlRIBUTION OF CHILDREN ACCORDING TO THEIR 

WEANING AGE AND BIRTH ORDER 

Birth Order Birth Order Totol 
... , 1-4 5+ 

Weaning age No. Percent No. Percent No. Percent Cumulative 

(months) 
Percent 

Less than 6 387 24.8 193 16.7 580 21 .4 21 .4 

6 - 12 323 20.7 174 15 .1 497 18.3 39.7 

12 - 18 455 29.2 382 33 .1 837 30.9 70.6 

\8 - 24 288 18.5 272 23.6 560 20.6 91.2 

24 - 30 90 5.8 114 9.9 204 7.5 98.8 

30+ 16 1.0 17 1.5 33 1.2 99.9 
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Tobie 106 

AGE AT INTRODUCTION OF SOLID FOODS FOR THE TWO 

NUTRITIONAL GROUPS 

Wei I nourished Malnourished Cumul otive Percent 

Age at intro-
duction (months) Group A Group B Group A Group B 

1 - 3 11. 1 15.9 11. 1 15.8 

3-6 46.2 49.1 57.3 64.9 

6-9 18.3 12.3 75.7 77.2 

9 - 12 17.0 14.0 92 .6 91 .2 

12 - 15 1.3 1 .7 93.9 93.0 

15 - 18 4.1 3.5 98.0 97.5 

18 - 21 0.1 0.0 98.2 97.5 

21+ 1.8 3.5 99.9 99.9 

Chi2 values 3.769; P: N.S. 



Table 107 

AGE AT INTRODUCTION OF SOLID FOODS FOR THE MALES 

AND FEMALES IN THE TWC NUTRITIONAL GROUPS 

Males Females 

Age at intro- Wei I nourished Malnourished Well nourished Malnourished 

duction (months) Group A Group B Group A Group B 

1 - 6 823 (43 .9) 19 (54 .3) 792 (44 .7) 13(43.3) 

6 - 12 685 (36 .6) 12 (34.3) 620 (35 .0) 11 (36 .7) 

12 - 18 261 (14.3) 3 (8 .6) 281 (15 .9) 2 (6.7) 

18 - 24 73 (4.0) 0 (0 .0) 51 (2 .9) 2 (6.7) 

24 - 30 29 (1 .6) 1 (2 .80) 28 (1 .6) 1 (3 .3) 

Chi2 value 3.331; P: N.S. Chi2 value2.756; P: N.S. 

Figures in parentheses are percent of each group 

26u 



Table 108 

FOODS GIVEN TO CHILDREN IN THE TWO NUTRITIONAL GROUPS 

AS THEIR FIRST FOOD ITEM 

26G 

First food item given Wei I nourished Malnouri shed P of Chi
2 

test 

Group A Group B 

Legumes (lentils, 40.6 37.9 ( 0.05 

chickpeas, etc.) 

Yogurt, labneh 30.8 41.4 { 0.05 

Chicken 17.4 13.8 < 0.05 

Fruits 3.7 1.7 { N.S. 

Cereals (different 2.2 1.7 (N.S. 

brands) 

Sweets 0.6 I .7 (0.05 

Bread and biscuits 0.2 o.o < N.S. 

Eggs 0.4 o.o ( 0.05 

Vegetobles 0.3 o.o ( 0.05 

Meat 0 .1 o.o < N.S. 

Canned baby foods 0.5 o.o < N.S. 

Values are percents of each group 



The Present Diet of Children: Table 109 shows a general distribution of 

some important food items used by the children in the different age groups in their 

present diet. 
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Milk: 90 per cent of the children during the first three months of life were receiving 

milk in their present diet. There was a gradual decline in its use in the following 

months to 76 per cent of children ot the age of two years. 

Cereals: 10 per cent of children less th::m three months old, were receiving cereals 

and there was a gradual increase in the use of cereals to 85 per cent of children in 

older age groups. 

Fruits and vegetables: 5 .-4- per cent of all children aged less than three months were 

receiving fruits and vegetables. The use of these items in the subsequent age groups 

rapidly increased until it was nearly 100 per cent at the age of two years. 

Meat and fish: During the first three months only 3 .6 per cent of the children were 

given meat and fish; it was about 95 per cent at the age of two years. Of al I the 

children in different age groups 76 per cent were eating meat and fish; this is the 

lowest figure among the food items in this table. 

Hommos (parboiled chickpeos): During the first three months of life, 5.4 per cent of 

the children were being fed hommos, and at the age of two years almost all the children 

were given hommos. 

Eggs: These were widely used. The overall consumption of eggs, was 80.9 per cent, 

which was more than milk and meat. 
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Table 110 shows the present diet eaten by the children in the two nutritional 

groups. The only significant difference between the two groups was in the use of milk. 

There were more children in the malnourished group who were receiving milk when 

compared to the well nourished group (90 .7 per cent and 79 .2 per cent respectively). 

Formula Preparation: It was found that there was no free milk distribution 

on a large scale in this community; 19 crildren (0.5 per cent) only were receiving 

free milk which was used by the children only, not the adults. 

Tobie 111 shows that 89 .6 per cent of mothers in the wel I nourished group 

were boiling the water for preparing the milk formula, while 81 per cent in the mal­

nourished group were boil inc the water for this purpose. Th is difference was si gni Fi cant 

at the one per cent level. There was no significant different between Group A and 

Group B regarding their use of boi I ing water for drinking purposes. 
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Tablell0 

THE PRESENT DIET OF THE CHILD ACCORDING TO THE 

TWO NUTRITIONAL GROUPS 

Nutritional group A B 

Present diet Users t..Jon users Users Non users P (Chi
2

) 

Milk 2888 (79 .2) 755 (20.7) 59 (90.7) 6 (9.2) ( 0.01 

Cereals 2906 (79 .7) 737 (20.2) 48 (73 .8) 17 (26 .1) N.S. 

Eggs 2953 (81.1) 688(18.8) 50 (76 .9) 15 (23 .0) N.S. 

rruits and 3078 (84) 565 (15 .5) 52 (80) 13 (20 .0) N.S. 

vegetables 

Hommos 2946 (80 .8) 696 (19. 1) 50 (76.9) 15 (23 .0) N.S. 

Meat 2785 (76 .4) 857 (23 .5) 49 (75 . 3) 16 (24.6) N.S. 

Figures in parentheses are percentages 



Table 111 

BOILING WATER FOR DRINKING AND FOR FORMULA 

PREPARATION IN THE TWO NUTRITIONAL Gi'tOUPS 

Group A Group B 

Boiling water for Boil Don't boil Boil Don't boil 

Drinking 435 (12 .1) 3142 (87 .8) 6 (9 .2) 59 (90.7) 

Milk formula 2560 (89 .6) 294 (10.3) 43 (81. 1) 10 (18.8) 

2 "'/ l 

Chi
2 

Value P (Chi
2

) 

0.515 N.S. 

4.077 <..0.01 



DISCUSSION 

2. FEEDING PRACTICES AND WEANING PATTERNS 

The confidence of the mother in her ability to breostfeed her baby and her 

cultural outlook on motherhood and suckling ore well known, especially in the rural 

parts af Jordan where successful breastfeeding is always the rule {ICNND, 1964). 
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The various motivating factors which lead to an almost universal acceptance of breast­

feeding as the pattern of choice could be summarised under the follo~ing headings: 

1. Factors which relate to the convenience of the mother and her ability to provide 

milk. 

2. Foctor5 which relate to the convenience of the infont in health and happiness. 

3. Factors which relate to the value system of the community and to cultural con­

cepts attached to breostmilk and its nutritive value. 

H orfouche {1965) found that the factors which relate to the convenience 

of the mother and her ability to provide milk accounted for most of the reasons for 

breastfeeding. How ever, mothers in Jomoi ca {Grontham-McGrogor and Bock, 1970; 

Grantham-McGrogor, Bock and Desai, 1972) held the opinion that 'breast is best for 

babies' but they neither intended nor practiced breostfeedi ng. This discrepancy bet­

ween what mothers say and what they do hod been observed in rural Chile (Planck; 

Milanesi, 1973) where mothers believed it was best to breastfeed for a year but few did 

so. 

On the other hand, in other parts of the world it was found that mothers who 

hove the desire to breastfeed their babies proved to be successful breostfeeders 

(Harfouche, 1965; Newton and Newton, 1950). t>lso in these studies it was shown 
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that the group of mothers who were willing to breastfeed their babies gave a larger 

yield of milk and reported less difficulties in suckling than the remaining unwilling 

group of mothers (Horfouche, 1965). Newton and Newton (1950) hove shown the 

relationship of the 'let down' reflex to the obilitiy to breastfeed. This reflex is sub­

ject to psychosomatic disturbance which may ultimately lead to lactation failure. 

According to this evidence it is believed that motivation is o basic pre-requisite for 

the practice of breastfeeding. This is why it is important that motivation be integrated 

with health education during the pre-natal period; the education may foil in modi­

fying maternal attitude after the birth of the infant. 

The advantages of breastfeeding were extensively reviewed and hove bee-11 

widely recognised (Je/liffe, 1955; H orfouche, 1 973; Mi Iler, 1952; Westropp, 1953; 

Planck and Milanesi, 1973; Kamel et al, 1969). The i ndicotors of the advantages of 

human milk ore: favourable growth and development in the early months of life; good 

health and relatively low morbidity and mortality rates as compared with bottle-fed 

infants living under poor conditions; less digestive trouble; low solute load and 

emotional satisfaction. 

Breastfeeding is also advantageous to the mother if she is adequately nourished 

and if her body stores ore not depleted by o large number of pregnancies and nursing 

infants. The known moternol advantages ore four: o low incidence of breast cancer, 

baby spacing, emot'anol satisfaction, simplicity and convenience. 
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Factors related to the continuing decline in the incidence of breastfeeding 

could not be due to m eternal inadequacy alone, other factors must also be responsible 

for such variations. Most mothers could nurse their babies for six months or more, if 

only they were fully convinced of the importance of such on action. Although factors 

causing lactation failure are not all clearly understood, they are a by-product of 

m odernizotion, urbanization and offl uence, changes in fem i ly Ii fe, changes in atti­

tudes and value system, the availability of tinned baby food and commercial pressure, 

medical services and the simplicity of bottle-feeding in industrialized countries. 

A II these foctors in one way or another might be responsible for the 6 per cent 

of the children in this study who hove never hod the chance to suck from their mothers. 

Weaning Pattern and its Implications: The term'weaning' has a dual meaning; 

either it means to accustom a child to the loss of mother's milk, as in the case of gradual 

weaning, or to detach himfiom mcther's milk (as in the case of abrupt weaning). In 

addition to the physical aspect - to accustom the chi Id to the loss of mother 's milk 

through the use of other dietary substitutes - the definition also makes provision for 

detachment from close contact with the mother which is on integral port of the weaning 

process. 

So, accordingly, it was suggested (WHO, 1969) that any substitution of th e 

biological nutrition is weaning. If the weaning starts when the biological nutrition 

is still sufficient (that is before 6-7 months of age) it is 'unphysiological weaning'. 



When it starts after that period, it is a 'physiological weaning'. In both cases, the 

food used as a substitute for the mother's milk must provide nutrients qualitatively 

and quantitatively com parable to breast milk. 

However, the period of weaning in this study is defined as the total period 

during which breast milk is being replaced by other foods but is still available to 

some extent. 

The malnourished children in this study hod two main problems related to 

weaning, the fir.;t related to early weaning and the second to late weaning. 

Before discussing the complications of these two problems, a better understand­

ing of the two weaning patterns (abrupt and gradual) is needed. 

Abrupt weaning implies the sudden cessation of breast feeding without pre­

vious acquaintance with any other food os a milk substitute. The reasons for this 

met hod wi II be discussed later. 

In gradual weaning, the infant was given milk substitutes (liquids, semi­

solids or regular family food), together with breast milk as complemental anq/or 

supplemental feeds for a period of days to months before the complete cessation of 

sucking. 

To our surprise, gradual weaning was the least practiced type of weaning 

among the observed children. When gradual weC!ning was the rule, liquids and semi-



solids foods, mostly the soft and well cooked parts of the regular family diet were 

given. 

This practice has the following advantages: 

1. It supplies the child with foods other than breast milk to meet the nutritional 

needs of the growing child. 

2. It m=nimizes the emotional problems accompanying late weaning with all their 

hazards and comp Ii coti ons. 

3. It is a gradual, reasonabl.i step for the baby to start eating the family diet 

rather then the semi -solids by the bot tie. 

4. There is minimum extra cost on the family side to provide the child ' s share of 

the family food. 

The only disodvantage of this traditional weaning method is the result of 

insanitary ways of preparing and administering food. It is hoped that the modern 

Westernized pattern introduced by the health workers will not disrupt this valuable 

procedure, but on the contrary that this team can adapt this traditional pattern to 

hygienic standards, so that it continues to prove its value. 

2 .. , • 

The Problems of Early Weaning: Early weaning hos been increasing not only 

as we hove seen in this rural community, but also in the developed countries; and 

always ~ased on the use of cow's milk. Also, even under optimal conditions of genera l 

hygiene and core, such artificial feeding involves certain risks as compared with 

breastfeeding. It is of interest to study the mortality figures for bottle fed infants 



cs compared with the breastfed from an investigation from the United Kingdom as 

late as 19§'fi(Robinson, 1951) as shown in Table 

Feeding 

Breastfed 

Portly bottle fed 

Bottle fed 

Total 

Table 112 

Relation Between Feeding and Mortality 

No. of Infants 

971 

1441 

854 

3266 

Mortal ity/1000 

10.2 

25.7 

57.3 

29.3 

2 ~ ... ' . 

It is quite clear that despite the most optimal conditions with regard to 

medical supervision and hygiene, early weaned children show higher frequency of 

certain ucute infections and also notable differences in serum biochemistry in com­

parison with normally weened children (Mellonder, Vahlquist and Mellbin, 1959). 

In recent years the etiology and problems of late weaning (ofter the first 

year of life) have gained greater importance, due to the growing awareness of protein ­

energy malnutrition and the implications of late weaning on the nutritional state of 

the infant. The availability of improved food processing and the manufacture of 

breast milk substitutes hove led many health work ers to believe that breast milk sub­

stitutes have resolved the problem of early weaning. If this is true for many •ndus­

triolized countries and among the upper class in developing countries, it certainly 

is not true of the low income group. In the last decode numerous studies hove 



proven the incidence of malnutrition due to late weaning in various regions of the 

world, but very little is known about malnutrition in the first and second trim esters 

of life as a result of early weaning, 

During the recent years there hos been a shift in the em phosis from the 

problems of late weoning to those of early weaning (McLaren, 1966, and Hojazi, 

1974). 

These reports point to the occurrence of severe and mild variants of PEM 

in early i nfoncy, and do not imply that these nutritional deficiency states have 

ceased to occur, 

/; better know ledge of the pattern and etiology of early weaning is not 

only necessary for the prevention of feeding and nutritional problems, but it is 

also required for a more comprehensive awareness of the steady decline in the 

incidence of breastfeeding, The aim of health education, when integrated with 

pre-natal core is to adopt practices to natural trends, rather than undermine or 

disrupt these trends whenever they prove to be useful. 

There may be many integrated and related factors which hove acted sep­

arately or combined toward inducing spontaneous drying of breast mi I k. These w i 11 

result in early weoning but indirectly affecting the mother , These factors ore: 

1 • The widespread and concentrated commercial propaganda for breast milk 

subs ti lute, 

2. The impatience of the mother and attendant physician, nurse or midwife, 
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especially in hospital deliveries. 

3. Lock in integration of obstetric and paediatric services caused o growing feeling 

of maternal inadequacy among hospital delivery cases. 

4. Changing I ife pattern and foi I ure of some mothers in this community to observe 

the practice of breastfeeding and apply it. 

Weaning Problems: Weaning is o period of physical and psychological stress 

for the infant. The success of the weaning process depends on two basic factors: first 

what food is given, and second, how these foods are given. Problems related to these 

factors can only be om eliorated through education; adopted feeding advice; improve­

ment in personal hygiene; sanitary and housing conditions. The availability of milk 

ond weaning foods alone ore not sufficient for successful weaning; as we hove seen 

among the malnourished group of children in this study, with higher consumption of 

milk (other than mothers' milk) ond use of feeding bottles, weaning practices and 

general health become worse. The dangers of introducing new tinned foods and feeding 

bottles to developing countries have been em phosized in recent years especially by 

Welbourn (1958) and Jelliffe (1955) and (1962). 

In Jordon, as it is in many other developing countries, early weaning ond 

early failure in breastfeeding with the concomittont bottle feeding of highly contam i­

noted poor diet have been found instrumental in inducing a change in the pattern of 

malnutrition among infants and children. Observations in these countries at urban 

and rural levels, clearly indicated a tendency for the prevalence of malnutrition in 



the young to shi Ft from the pre-school kwashiorkor to the infcnt type marasmus. 

Thus, the risks of early malnutrition with permanent physical and probably mental 

sequalae were stressed. 

280 

Weaning Causes: Weaning causes in this study could be combined under 

three main groups of factors: maternal, infant and environmental. Maternal factors 

were few in number but the onset of the next pregnancy comes as a leading one. 

It wos noticed thot mother's next pregnancy was the main maternal weaning cause 

omong both nutritional groups and to a bigger extent among the malnourished group. 

We examined two findings mentioned in this study, first, the short birth 

interval which was mare common among the malnourished group, and second, the 

pattern of early weaning which was practiced among more than 50 per cent of the cases. 

These Findings when inter-related would emphasize the need for proper and prolonged 

birth intervals in order to minimize the dangers and hazards of early weaning. 

Mothers in Jordan strongly be Ii eve that the breast milk of the pregnant women 

is not good for the baby. On the contrary they believe that it might be poisonous and 

harmful and also they might attribute the failure to thrive of the child to the fact that 

he was breastfed when the mother was in ignorance of her pregnancy. It is quite sad 

that most of the medical and para-medical personnel agree with these ideas, and they 

also agree that in such a case the mother should stop breastfeeding suddenly. Instead 

of having the medical and para-medical people work to change these concepts, they 

themselves foll under the strong beliefs of the community and start to think that this 
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attitude is true. So, in order to change this concept on o community basis, education 

should start with the public heal th workers. 

It is our experience that when a public health worker is foced with the ques­

tion of whether o pregnant woman should continue breastfeeding her child, the follow­

ing olternotives should be considered: 

1. If the mother is heolthy and the baby is thriving, then breastfeeding should-be 

continued for a month or two 

2. If the mother is healthy and the baby is not gaining proper weight for his age, 

then breastfeeding should be continued and some supplementary feeds given 

3. If both the mother is weak, anaemic or emaciated and the child is not thriving 

then breastfeeding should be stopped and feeding storted with soft ports of the 

family food. 

Milk insufficiency in this study was the second main cause of weaning. This 

insufficiency state is actually decided by the mother or by a relative. In almost all 

the coses there was no definite medical opinion based on testing the milk volume by 

proper weighing of the child. In some instances emotional factors could hove been 

portly responsible for the spontaneous drying up of breast milk, since tension end mal­

adjustment frequently occur during the post-partum period, especially among young 

primiporoe. 

Another small group of mothers weened their children because of actual or 

anticipated illness (i.e. fear of becoming sick), or because they felt dizzy ofter nursing. 



In some cases babies were weaned as a result of an anatomical factor like a fissure of 

the nipple or as a result of engorgement of the breast or breast abscess. 

The high prevalence of using special weaning devices for the weaning process, 

together with the high use of abrupt weaning as a weaning pattern, both will hove their 

serious implications ond harmful effects on the physical and psychological wel I being 

of these bobi es. 

However, the causes of weaning as related to the infants in this community 

deserve further discussion. Some of the infants were weaned because it was felt by 

the mother that they were old enough end reached for other food on their own. 

Some mothers might have been advised to start a bottle because their mothers 

friends or fathers, judged they did not have adequate milk on the basis of the child's 

crying or distention or any other reason. At this time, it is quite difficult to differen­

tiate between milk inadequacy end mere delay in the initiation of lactation. Supple­

mentary bottle feeding prompted by impatience end haste, may hove led to complete 

loss of breast milk due to poor emptying of the breast. It might be that the Infant, 

once introduced to the rubber nipple, may have refused the breast. Patience and 

reassurance of the mother, and the administration of water or milk, if needed with o 

cup and spoon instead of the bottle may help in lowering the incidence of artificially 

fed infants among hospital delivery coses. 

Some children were weaned because of sickness or hospitalization for serious 

illnesses such as gcstro-enteritis, pneumonia, meningitis, etc. 



Some children were weaned because of severe stomotitis and were unable to 

suckle and empty the breast, so the milk dried up and they were completely weoned. 

Another group of children become very attached to the breast as they grew 

older and were not keen about taking food other than breost milk. These infants 

suckled with great frequency, especially at night ond the mothers observed that the 

children grew thinner and were cranky and irritable. These infants probably suffered 

a great emotional upset during the process of complete weaning. Such attachment to 

the breast was not encouraged among infants who were weaned completely in early 

infancy. These observations ore inconsistent with those mode by Sears et al. (1957) 

who slated that the amount of emotional upset in the weaning process among .Ameri­

can children was related to three aspects of training: the duration of suckling before 

weaning: the severity of the method used in weaning and the decisiveness of the 

mother in weoni ng the infant. 

Mixed Feeding: In this community in which breastfeeding should be the 

rule, the lactation period was shorter than desirable compared to elsewhere (Hijozi, 

1969; ICNND, 1964; WHO, 1965). Breast milk is usuol ly the main food of infants 

and may be completely satisfactory during the first six months of life (WHO, 1965; 

WHO, 1965). Even in areas where undernutrition and malnutrition ore believed to 

be widespread, records of growth and development of infants up to three months or 

four months of age ore in general satisfactory. Average growth rotes ot this age seem 

to differ little from the norms in developed countries (Folkner et al. 1958; Gopolon, 

1956; Marsden, 1965). 
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The position changes when the infants attain the fifth month of life, for they 

are then outgrowing the breost milk supply and supplementation of diet is essential 

(Jackson, Hanna and Flynn, 1962). During this phase there is abundant evidence of 

faltering growth and impairment of health. Infants are particularly susceptible to 

respiratory and gastro-intestinal infections, because of the combined effect of poor 

hygiene and dietary inadequacy (Gopalan, 1956; Gordon 1964; Scrimshaw, Taylor 

and Gordon, 1959 and Yankauer and Ordway, 1964). Mortality in the age group 

one to four years is twenty to fifty times higher in the developing than in the developed 

countries and hos a special meaning as on index of malnutrition ;n this community 

(Wills and Waterlow, 1958 and McGregor, Billeweiz and Thomson, 1961). 

So, due to the importance of supplementation and the role it plays in affecting 

growth, morb;dity and mortality rates of infants and young children in this community, 

addit;onal foods were given special consideration. 

In the results on the feeding practices detailed information was given on the 

first solid food given and also some food items given in different age periods. 

This port of the discussion is intended to give some further detoi Is on some 

common and important food items in this community. 

Water: In this community water is very important for nutrition, It was our 

concern to inquire whether the given water was boiled or not, and as we expected, 

86.3 per CE;nt of the children were found drinking unboiled waler, Here, the public 
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health worker is faced with a difficult choice. Water if not boiled is almost always 

contaminated, but without water the insensible water loss through sweat during the hot 

summer months may lead ta marked dehydration, especially among artificially fed 

infants. />. slight rise in temperature without any apparent cause might be corrected 

by advising the mother to increase the amount of water which was given to the child. 

Many physicians unnecessarily prescribe antibiotics on the assumption that this is a 

fever of unknown origin (Horfouche, 1965). When advising the water administration 

two other corrective measures should be emphasized to the mothers: first, boiling 

the water and second, administering the water by a cup and spoon. 

Beverages and Soft Drinks: Teo in Jordon is considered by most people as a 

food and as the prevalence of weaning attained its peak, tea was gradually used as a 

milk subsHtute. As the age of the infant increased, more tea was consumed. This 

replacement ·so very common dietary characteristic of Jordanian children in the 

weaning period. Tea is given either alone or with bread, cake or biscuits. However, 

coffee is not a milk substitute in this community. Coffee here is served black and 

bitter. 

In recent years a wide variety of soft drinks has entered the focal market. 

Saft drinks are competing with milk and tea, especially among those people where 

the low income of the families does not permit infants and children to have bath milk 

and soft drinks at the some time. 



Cereals: Cereals in this community, as it is all over Jordon, hod a high 

frequency of consumption, mainly in the form of bread, kook and biscuits. This 

observation is in agreement with the dietary habits of Jordon population in general 

and of the low income group in particular. 

Rice hod the greatest rote of consumption. It is prepared as rice water, 

soup, pudding or .. with yogurt. 

'Cerelac' is a well known special baby cereal mode by Nestle. It is 

widely used in this rural community and it is always avoi lab le on the shelves of the 

shops in the villages. During the lost few years, there hos been a continuous rise 

in its price, but it is still popular despite being so expensive. 

The use of special conned cereals one other baby foods may be taken as on 

index of the degree of exposure to the Western woy of infant feeding and of relative 

change from the traditional pattern. 

Fruits and Vegetables: The~e hod o high frequency of consumption by the 

children in this study. Citrus fruits, bananas and green, leafy vegetables ore almost 

always ovoiloble in the market at a relatively low cast. 

28G 

Meat, Chicken and Fish: These hod o low frequency among the dietary items 

consumed. Meat in Jordon is on expensive food item, and even if it is within the 

purchasing power of the family its distribution in the big families may mean that it 

does not reach infants and young children. Also, meat or chicken ore cooked in a 

./, . 
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In recent years, child health workers in the developing countries hove 

emphasised the nutritional and diarrhoeal dangers of i 11 advised bottle feeding. 

Welbourn (1955) speaks of bottle feeding as a 'problem of modern civilisation'. 

Jelliffe (1962) includes the disorde!'> of improper bottle feeding under the diseases 

of 'semi-sophistication' which ore emerging as increasingly important entities in the 

disease patterns of economically developing countries, Studies conducted else­

where (Vorhoestraete and Puffer, 1958) support this view and give evidence of a 

higher incidence of diarrhoec-1 disease among artificially fed infants as a result of 

poor sanitary measures and improper bottle feeding. 

The shortage of cow's milk and the difficulties in having proper storage 

facilities hove made the country's imports of powdered milk increase steadily 

during the last few years. The names end composition of these milk preparations 

are a source of confusion to the general practitioner and the paediatrician. There is 

also the di lemma of choice for the parents who are under the bombardment by propa­

ganda for these brands of milk. To them the best brand is the one most repeatedly 

announced on television and the radio, regardless of its nutritive value, content or 

even price. Of the available varieties 32 brands were used and, of these, NIDO 

made by Nestle hod the highest freauency. Several mothers changed the brand fre­

quently: the change was determined by the purchasing power of the family, the 

advice received, suitability for the infant as judged by the mother and the availa­

bility of the milk brand on the market. 



way to suit adults and not infants. 

Fish in Jordon is not widely consumed due to its scarcity; moreover frozen 

fish is difficult to store and transport. 

Eggs: Eggs have o high frequency of consumption. They ore both imported 

and locally produced and egg production is growing ropi dly. Many vi I loge rs hove 
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their own chickens. The nutritional value of eggs end their importance are appreciated 

by almost all the villagers and there ore nc cultural barriers or taboos against their use. 

Fresh village eggs are believed to be more nutritious than those from large forms or 

imported eggs, especially as they hove darker yellow yolks. 

Bottle Feeding and Formula Preporction: In this study we were able to identify 

two significant findings regarding bottle feeding and formula preparation. The first was 

that the consumption of milk other thon mothers' milk among the malnourished group 

was significantly higher than the consumption of other than breast milk among the well 

nourished group. This nutritious valuable source of nutrients is changed into a 'killing 

instrument' in the bottles of these villagers in Jordon. The second finding which sup-

' ports this first is that the number of those who boil the woter for mixing o milk formula 

was si gnificontly higher among the well nourished group. 

In conclusion, more of the mo I nourished than the well nourished chi I dren were 

given other than breast milk and were given milk prepared with unboiled water. In 

the well nourished group, if other then breast milk was given, it was prepared with 

clean water. - , ,,., /; /, .1,,. ·I , . , ·I, 

( 1 ' " · - . ,,, 



3. TESTING THE EFFECT OF FEEDING PRACTICE 

ON THE CHILDREN'S MEASUREMENTS 

RESULTS 

2 s n 

The analysis of growth progress in relation to the feeding practice was made 

by studying the different aspects of growth as determined by the following indices: 

weight, height, orm circumference and the combined tricep~ and subscopular-skinfold 

thicknem,s, on the following feeding practices: 

I. Complet 0 ly br0 ast fed ch:Jdren 

2. Part'olly breast f.,d children 

3. Compl .. tely w:,,on,~d ch=ldren 

The growth indices of these children for every feeding practice were determined 

for males and females separately and for the two sexes combined. The means, ranges, 

standard deviations, coefficient of variation and the standard error for each index 

were calculated. All the tobles related to this port ore in the appendix; however, 

the effect of feeding practice on w~ights, heights, arm circumference and the combined 

triceps and subsco?ulor skinfold thickness in the age per interval 0-24 months ore shown 

in the following tobles-113 to 117. 

Graphs 39 to 40 show the weight curves among these children. 

The Weight Pattern: 

Table l 13shows the results of testing the effect of feeding 

pattern on t.,_e childrens' weights. 



Table 113 

TESTING THE EFFECT OF FEEDING PATTER N ON THE CHILDRENS' WE IGHTS 

(1) (2) (3) T-Values F - Value 

Age Un- Comp Weaned P,, r Breast Com Breast (1 ) X (2) (2) X (3) (1) X (3) Degree Sig. 

group known f\11 Mean N2 Meon N3 Mean Va lue Sig. Value Sig. Valve Sig . of-fr. Va lue Level 

0 - 3 0 49 4.760 49 4.806 70 4. 431 0.212 N.S. 2.147 5% 1.765 N.S. 2, 165 2.561 N.S. 

3-6 0 ss, ' 6.252 52 6, 114 36 6,418 0.621 N.S. 1.280 N .S. 0 . 697 N.S. 2, 173 0.680 N,S. 

6-9 3 99 7.460 51 7,797 59 7.717 1.553 N .S. 0,385 N.S. 1,296 N.S. 2, 206 1.641 N ,S . 

9 - 12 1 109 8.262 50'1 8,404 36 8.542 0.7 i 7 N .S. 0,520 N.S . 1.270 N.S. 2, 192 0.852 N.S. 

12 - 15 0 134 8.920 35 9.025 36 8, 496 0 .41 8 N.S. 1,745 N.5. 1, 686 N.S. 21 202 1.771 N.S . 

15 - 18 1 161 9.332 20 9,346 15 9, 907 0.043 N.S. 1,452 N.S. 1.582 N.S. 2, 193 1,287 N.S. 

18 - 21 l 140 10. 157 14 10 .578 7 9. 244 1,081 N.S. 2.447 501 ,o 1. 673 N.S. 2, i 58 2.1 60 N.S. 

21 - 24 0 172 10.571 4 10. 287 4 10.212 0. 383 N,S. 0.070 N ,S. 0.482 N. S. 2, 177 0,1 85 N. S. 

N.S. = Not significant at the 5 per cent level 
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At 0-3 months: there was no difference in the mean weights of the completely weaned 

and the partially breastfed children. 

However, the partially breastfed childrens' mean weights at this age were 

significantly higher than the completely breastfed children (P <0.05). 

1,.t 3-18 months: there were no significant differences in the mean weight measurements 

in this age interval among the three groups. 

/>t 18-21 months: the mean weights of the partially breastfed children were significantly 

high-,r than the mean weights of the completely breastfed children (P <o.05). 

At 21-24 months: ther" wP.r" no significant differenc"s in the mean values of the weights 

in th.,. thr"" groups. Howev"r, the completely weaned hod the highest mean weight vol ue. 

The Height Pattern: Table 114 shows the results of testing 

the effect of feeding practice on childrens' heights. 

At 0-3 months: the partially breastfed children hod the highest significant mean height 

memurements among the three feeding practices (P (o.Ol) . 

.Also, when testing the effect of feeding patterns on the mean heights of the 

partially breastfed and the completely breastfed children, the partially breastfed mean 



Table 11 

TESTING THE EFFECT OF FEED ING PATTERN ON THE CHILDRENS' HEIGHTS 

(1) (2) (3) T - Values F - Value 

Age Un- Comp Weaned P.o r Breast Com Breas t (J) X (2) (2) X (3) (1) x (3) Degree Sig . 

group known NJ Mean N2 Mean N3 Mean Va lue Sig . Value Sig. Value Sig . of-fr . Value Level 

0-3 0 ,49 56 .206 49 56.924 70 54,606 0 ,845 N.S . 3 ,580 0 .001 2 . 129 5% 2, 165 5 . 569 0.01 

3-6 0 88 62 .350 52 61 .646 36 62 .372 1.019 N .S. 0.924 N.S. 0 . 028 N .S. 2,173 0 . 631 N.S. 

6-9 3 99 66.921 50 66, 401 60 66 . 458 0,732 N.S. 0.090 N. S. 0 . 676 N .S. 2, 206 0 .404 N.S. 

9 - 12 0 109 69.837 50 69 .839 37 70.072 0.004 N.S. 0 .316 N .S. 0. 440 N .S. 2, 193 0.090 N.S . 

12 - 15 3 132 73.265 35 72 .982 35 71.797 0.357 N .S. l .521 N .S. 1.802 N .S. 2, 199 1.785 N.S. 

15 - 18 l 162 75.31 0 20 75 .064 14 76.849 0.230 N .S. 1 .590 N .S. 1.225 N .S. 2, 193 0,849 N.S. 

18 - 21 1 140 n.746 14 79.049 7 75 .657 0.775 N .S. 2. 231 5% 0. 884 N .S. 2,158 o .n3 N.s. 

21 - 24 4 168 80 . 21 8 4 79,699 4 73 .925 0.240 N .S. 3,285 5% 2 .924 0 .01 2, 173 4.333 0.01 

N.S. = Not significant at the 5 per cent level 

N 
tO 

tJ 
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height meosureme'ltS were significantly higher than the completely breastfed group 

(P < 0,001), but when comparing the completely weaned and the completely breast­

fed, the latter group hod significantly higher mean heights (P < 0.05). 

At 3-lil months: there were no significant differences in the mean heights of the 

three feeding practices. 

At 18-21 months: at this age group it was shown that the partially breastfed children 

hod a significantly higher mean height value (P < 0.05) than the completely breastfed 

children, 

At 21-24 months: the height differences in this age group showed some changes simi lor 

to those in the weight measurements values. The completely weaned children hod the 

hig',est significant mean height (P < 0.01). Wnen comparing the completely breastfed 

mean heights with thP. partially breastfed mean height, the latter group were significontly 

higher (P ( 0.05). Also, when comparing the mean height values of the completely 

breastfed and the mean height volues of the completely weoned, the latter group's mean 

heights were significantly higher (P ( 0.01). 

The Arm Circumference Pattern: Table 115 shows the results 

of testing the effect of feeding practice on the childrens' mean arm circumference 

measurements. 



(1) 

Tobi~ 115 

ITSTING THE EFFECT OF FEEDING P.ATTERN ON THE CHILDRENS' 

.ARM CI RCUMFE RENCES 

(2) (3) T - V a lues F - Va lue 

.Age Un- Comp Wea ned Par Breast Com Breast (1) x (2) (2) X (3) (1) X (3) Degree Sig , 

group lrnown Nl Mean N2 Mean N3 Mean Value Sig . Va lue Sig. Value Si g, of-fr . Va lue Level 

0-3 1 49 11.540 48 11 .735 70 11 .624 0.678 N.S . 0.409 N ,5. 0,306 N.S, 2, 164 0.221 N.S. 

3 - 6· 0 SR 12.648 52 12' .726 36 12 .747 0 ,312 N.S. 0.080 N .S. 0.363 N.S. 2, 173 0,093 N .S , 

6-9 0 101 13.495 51 13 .552 60 13.409 0,252 N.S. 0 ,621 N.S. 0. 41 0 N .S. 2, 209 0. 178 N .S . 

9 - 12 2 108 13.780 49 13 .875 37 13.837 0. 454 N.S. 0. 172 N.S. 0.234 N.S. 2, 191 0. 11 6 N ,S . 

12 - 15 1 134 13.752 35 13.799 35 13 .979 0. 178 N.S. 0.560 N .S. 0.859 N.S, 2, 201 0.373 N ,S. 

15 - 18 1 161 13 .658 20 13 .794 15 14 .473 0, 483 N.S. 1.635 N .S. 2 .560 5% 2, 193 3. 273 5% 

18 - 21 0 141 14 .1 39 14 14.199 7 13 , 699 0, 184 N.S. 0,891 N ,S. 0. 952 N .S. 2, 159 0. 490 N ,S. 

21 - 24 0 172 14 . 228 4 14 . 125 4 13.799 0. 183 N.S. 0.430 N.S. 0, 765 N .S. 2, 177 0,307 N .S . 

N .S . = not significant at the 5 per cent level 

N 
~ 

"'" 
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There was no difff!rence in the mean values of the arm circumference between 

the thrP.P. groups of f.,,eding practices in almost all the ag"' groups, except in the age 

intervals 15-18 months, where it was found that the mean arm circumference of the 

completely weaned children was significantly higher than the completely breastfed 

children (P { 0.05). In this age group also, the mean arm circumference of the par­

tially breastfed children was higher than the mean arm circumference of the partially 

-~. 
breastfed, but not to a significant level, 

The skinfold thickness: Tobie 116 shows the results of 

testing the effect of feeding pattern on the childrens' mean combined skinfold thick­

ness (triceps and subscapular), 

.At 0-3 months: the mean value of the combined triceps and subscapular skinfold 

thickness of the partially breastfed children was significantly higher than the mean 

value of the completely breastfed children (P <0.05), 

At 12-15 months: the mean value of the combined skinfold thickness of the completely 

weaned children was significantly hi:;iher than the mean value of partially breastfed 

children (P ( 0.05). 



'Tobie 116 

TESTING THE EFFECT OF FEEDINv PATTERN ON THE CHILDREN'S 

SKINFOLD THICKNESS 

(1) (2) (3) T - Values F - Value 

Age Un- Comp Weaned Par Breast Com Breast (1) X (2) (2) X (3) (1) X (3) Degree Sig. 

Group known Nl Mean N2 Mean N3 Mean Value Sig . Value Sig . Value Sig . of- fr. Value Level 

0-3 2 49 10.783 48 11 .864 69 10 .682 1.679 N .S. 2.186 5% 0. 187 N.S. 2, 162 2.538 N.S . 

3 - 6 0 88 12 .711 52 12 .082 36 12 . 172 1. 183 N.S . 0.157 N .S. 0 .920 N .S. 2, 173 0.918 N.S . 

6 - 9 1 101 12 .997 51 12.494 59 13 .077 0.917 N .S. 1.098 N .S. 0 . 149 N.S . 2, 208 0 .577 N.S . 

9 - 12 0 l ()Q 12.364 50 12 . 115 37 12.289 0 ,591 N,S. 0.402 N,S, 0 . 145 N.S. 2,193 0. 174 N.S . 

12 - 15 6 129 11 .337 35 10.925 35 11.711 1.976 5% 1.505 N .S.0.264 N.S . 2,196 1.980 N .S. 

15 - 18 0 162 11 .511 20 11 .064 15 11. 373 0.783 N.S. 0.370 N .S. 0 . 209 N .S. 2,194 0.312 N,S . 

18 - 21 1 141 12.189 14 11.614 6 11.099 0.842 N .S. 0.563 N .S. 1.073 N.S . 2,158 0.900 N.S . 

21 - 24 I 171 11.953 4 11.524 4 11.350 0 .362 N .S. 0 .115 N.S. 0 .510 N .S. 2, 176 0.192 N.S. 

N.S . = Not significant at the 5 per cent level 

ti) 

0 
:, 



Age 
(months) 

0 - 3 

3 - 6 

6 - 9 

9 - 12 

12 - 15 

15 - 18 

18 - 21 

21 - 2 

TESTING THE EFFECT OF THREE TYPES OF FEEDING PATTERNS; (COMPLETE WEANING (1 ) , 

PARTIAL BREAST FEEDING (2) AND COMPLETE BRE AST FEEDING (3)), ON THE CHILDREN'S 

MEAN VALUES 0F FO~ MAIN MEAS~EMENTS ACCORDING TO DIFFERENT AGE GROUPS 

Weight 
T - test 

Heigit 
T - test 

Arm circumference 
T - test 

Skin fold thickness 
(triceps a,d subscopular) 

T - test 

1 x 2 2 x 3 1 x 3 F • Test 1 x 2 2 x 3 1 x 3 F . Test 1 x 2 2 x 3 1 x 3 F • Test 1 x 2 2 x 3 1 x 3 F . Test 
p - - p - p - - p 

( 0.05 ·o .001 ,o .05 <o .01 4).05 

<o:os 

<o.os (0.05 

(0.05 (0.05 

\0 .05 (0 .01 <0 .01 

Note : U,derlined figures correspond to the larger mean value of that measurement 

Blanks indicate.not significant relations at the 5 per cent level 
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4. TESTING THE EFFECT OF FEEDING PR.ACTICE ON 

THE CHILDREN'S GROWTH - DISCUSSION 

300 

When looking at the effect of the three different feeding patterns on the 

mean values of weights, heights, arm circumference and skinfold thickness (combined 

triceps and subscapular) one finds significant differences in the mean values of two 

major age groups, namely 0-3 months and 12-24 months. These are actually the 

most sensitive ages for any changes in the feeding pattern. 

In the age group 0-3 months there was an almost consistent finding which 

shows that the partially breastfed children hod higher mean values in terms of their mean 

weights, heights and skinfold thickness. 

This finding was better illustrated in the age group 12-24 months. In this age 

group breast milk only was not sufficient to meet the needs of the children so both the 

partially breastfed and the completely weaned children did better than the breastfed 

excP.pt in the age group 12-15 months wher,;i the mean value of the arm circumference 

of the completP.ly breostfod children was higher, 

The effect of supplementary feeding and the addition of solids even at on 

early age was also shown to be beneficial on the growth of the Jordanian children 

(Jordon Nutrition Survey, 1964). 



It was recommended in that survey that further studies on the problem of 

supplementary feeding should take place and hence such a policy to be included in 

our nutrition health education. 

The main solids to be encouraged to supplement the mother's breast would 

3 0 l 

be cereals and legumes wh:ch ore almost always available ot reasonable prices within 

the reach of most people. These foods do not need special cooling or refrigeration, 

and they con be cooked simply, i.e. parboiling of lentils, chickpeas, the cereals 

made into bread and other flour preparations. 

While we see the partially breastfed thriving better in terms of their weights, 

heights, and ski nfol d thickness, es pee iall y during the First three months of i nfoncy, 

we should always remember that it is also at this age that the hazards of early obesity 

ore greatest, It is then that the irreversible two processes of obesity namely, cell 

hypertrophy and eel I hyr,erp1osma occur. 

' ,)I" t•I I 
0

# 

It is in such communities that public health workers are faced with two contra-

dietary points: 

1. In this community there is o transitional chongP. from the state of severe malnutrition 

which usP.d to P.xist t~n years ago, into o state of mild to moderate and even to normal 

state of nutrition nowadays. If we ore really concerned with the eradication of oll forms 

of malnutrition, especially the modern form of malnutrition (i.e. obesity) then we 



should carry out a broad and long acting programme from now on. This programme 

wi II be as follows: 

1 • Breast feeding to be continued unti I the oge of I -1 ½ yeors. 

2. Cereals and legumes in moderate quantities to be added from the age of three 

months together with breast feeding. 

3. Avoid any cows milk before the og~Q.f six months unless it is the only milk 

ovai I able. 

4. Look out for early signs of under nutrition as well as for signs of overweight. 
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c. GENERAL VARIABLES RELATED TO THE FAMILY CONDITIONS 

Table 118 shows the percent distribution of household size in the two nutri­

tional groups. The mean household size for the wel I nourished children was 8 .5 per­

sons per household and for the malnourished group it was 9 persons per household. 

The differencESbetween the groups were not sig,ificant statistically at the 5 per cent 

level. 

Table 119 shows the number of children less than 15 years old in the families 

of Groups A and B. The differences were again not significant. Most families had 

between three and six children below 15 years old. 

Table 120 shows the childs' birth rank according to the degree of nutrition; 

obout 40 per cent of the well nourished children and 35 per cent of the malnourished 

children were from the brith rank l to 3. 16 .8 per cent of the malnourished children 

were of birth rank more thon 8, compared with 10 .7 per cent of the wel I nourished. 

The sig,ificance test shows that these differences in the distribution of birth rank 

ore sig,ificant, so that evidently the later born child in o family is more likely to be 

malnourished. 

The fathers in this study (Tobie 121) ore of two main origins: Jordanians 

55.7 per cent and Palestinians 44,3 per cent; there are no sig,ificant differences 

in the state of nutrition between the two groups. 



Table 118 

HOUSEHOLD SIZE ACCORDING TO THE TWO 

NUTRITIONAL GROUPS 

Household size Well nourished Molnourished 
Group A Group B 

1 - 3 0.10 0 

4-6 24.7 21.5 

7-9 41.2 41 .5 

10 - 12 27.0 32.30 

13 - 15 5.02 4.6 

16+ 1.7 0 

Mean 8.5 9 

Chi2 value 2.145; P: N.S. 

Values are percents of each group 

3 C •.1 

Total 

0.1 

24.7 

41.3 

27.2 

5.0 

1.7 



Table 119 

NUMBER OF CHILDREN LESS THAN 15 YEARS 

IN THE TWO NUTRITIONAL GROUPS 

Number of children Wei I nourished Malnourished Teto I 

Less than 15 years Group A Group B 

1 - 2 13.48 12.30 13.5 

3-4 31 .63 33 .84 31 .7 

5-6 32 .61 32.30 32.6 

7-8 18.39 21 .53 18 .5 

9- 10 2.85 0 2.8 

11 - 12 0.98 0 1.0 

Chi2 value 3 .024; P : N. S. 

Values ore percents of each group 

30~ 



Table 120 

CHILD'S AGE POSITION ACCORDING TO 

THE DEGREE OF NUTRITION 

Child's age 
position 

Wei I nourished 

2 

3 

4 

5 

6 

7 

8 

9 

lo+ 

Mean 

ch? value 16.957; P (0.05 

Group A 

12.6 

13.7 

14.8 

13.5 

13.1 

12 .1 

8.9 

5.8 

2.8 

2.1 

4.3 

Values are percents of each group 

Malnourished 
Group B 

7.6 

16.9 

10.7 

21 .5 

7.6 

10.7 

7.6 

7.6 

4.6 

4.6 

4.6 

30G 

Total 

12.5 

13.8 

14.7 

13.7 

13.1 

12.1 

8.9 

5.9 

2.9 

2.3 
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Origin 

Jordanian 

Palestinian 

Table 121 

ORIGIN OF THE FATHER IN THE 

TWO NUTRITIONAL GROUPS 

Wei I nourished 
Group A 

55.7 

44.2 

Malnourished 
Group B 

49.2 

50.7 

Chi2 valuel.10l; P:N.S. 

Values are percents of each group 

Total 

55.6 

44.4 

307 
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b. MARITAL RELATIONS 

It was shown in th.,, g"'neral r .. sults that almost all the mothers in this study 

were married. The number of widowed, divorced, unmarried or separated mothers 

was almost negligble. 

The marital relations in this section are dealt with under the following ques­

tions: firstly, the effect of polygomy on the nutritional status was investigated and, 

secondly, the degree of kinship of the parents and its relation to the nutritio,iol status 

of the child was also studied. 

Tobie 122 shows that there were more men in the well nourished group who 

were married to two wives than in the malnourished group. This difference was signi­

ficant at the 5 per cent level, which indicates that children from polygamous families 

wer"! at less risk from malnutrition. 

Tobi., 123 show, that molnourislied children or"! more likely to come from 

familes with closely related parents (P (0.01). 

The significance and interpretation of these findings will be discussed later. 



Table 122 

THE NLJN\BER OF WIVES IN THE TWO 

NUTRITIONAL GROUPS 

Number of wives 

One 

Two 

Three 

Four 

Wei I nourished 
Group A 

84.6 

13.9 

1.1 

0.2 

ch/ value 7.557; P (o.05 

Values are percents of each group 

Malnourished 
Group B 

96.9 

3.0 

o.o 

0.0 

Total 

84.8 

13.8 

4.1 

0.3 



Tobie 123 

DEGREE OF KINSHIP OF PARENTS ACCORDING TO 

THE NUTRITIONAL DEGREE 

Degree of kinship 
of parents 

First degree cousins 

2nd & 3rd degree 
cousins 

Wei I nourished 
Group A 

39.2 

20.8 

Distontly related or 39.8 
not related 

Chi2 value 7 .021 P(0.01 

Values are percents of each group 

Malnourished 
Group B 

55.3 

16.9 

27 .6 

310 

Total 

39.6 

20.8 

39.6 
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Discussion of Marital Relations: It was mentioned in the section on the general 

results that the incidence of consanguinous marrioge in Jordan is more than that reported 

in a fow other studies; Shull (1958) in Japan reported a percentage of 2.1 to 14.3 for 

first cousin morriag"S. 

It is the custom among people of these Jordanian . ..;,lieges for a man to marry 

the daughter of his father's brother. This is to be considered o full right and it is his 

moral obi i gation ta do so, unless he feels that he does not want to. 

If a girl is in the final stage of getting married to another man, her uncle's 

son hos the right to bring her bock and marry her. Also, if a girl w-::,nts to get married 

too man, her unde's son of a marriageable age should waive his rights, which he 

usually does withoutdifficulty when asked. 

There ore many factors which favour the continua1ion of this custom. There 

seem to be strong social and economic reasons connecte:i with dowry and bride price and 

with the close inter-family loyalties. 

It is el<pected that the first cousin marriage may tend to decline with the advent 

of bP.tt,.r commun' cations with the outs;de world, end, therefore, those w!,o marry their 

first cousins may be those who do not go outside their own vi lloges. However, among 

the distantly related or unrelated marriages, marriage to a woman from outside the 

vi I loge is comparatively uncommon. 
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Due to religous ond family beliefs one con be certain that sexual morals ore 

regulated by o strict ond severe code so that iffegitimacy ond marital infidelity ore 

virtually unknown in thiscommunity. 

Polygamous Marriog" and Nutritional Status: It wos surprising to find that 

children of polygamous marriog"s wer" thriving better than those of a monogam•:1us 

marriog". The health, social and "Conomic aspects of polygamy in Jordon hove, to 

our knowledge not been studied. It is known that most of those who hove more than 

one wife must be financially well to do in order to support the responsibilities of 

having two wives, two houses ond many childre:i. They ore usually the head of the 

villages or big fond or business owners. On the other hand, the core given to the 

children of different women is almost the some, although it is expected that the two 

women will try to compete with each other for better child core ond feeding. The last 

wife (usually the second) of o polygamous marriage is known in Jordan to be the 

favoured one ond the first wife the least cared for. 

ft should also be emphasised that polygamy in the city environment carries a 

completely different meaning end might lead to serious health problems. Gorn (1963) 

found that polygamy was associated with o high incidence of malnutrition. The explano ­

t:on for tl-ot wos found ;n the conflicts arising :no rapidly expanding city. W½en such 

o fom;Jy adopts on urbor, woy of fife, the extended family un: t is usually forced to split 

intosmaller units to suit the occommodot'on available. Their lodging moy be scattered 

around the town, and the husband is able to give his wives ond children only irregular 
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attention. The wives' desires and chances to work together for the good of the family 

are lost and they may be no longer a financial asset, but rather a financial liability 

ta their husband. 

It has olso been obs~rved (Morley, l<icknell and Woodland, 1968) that in 

such v:llag .. s as lmesi :n Nig~ria monogamy was more frequent in fomilies with no 

inherit .. d place in the village sociPty and no land to form so that they formed the 

more unsettled port of the community with no stable financial resources. In that 

region polygamy was associated with stability of the family, ownership of land end c 

higher standard of child core, the husband accepting the responsibility for his wives 

and children who in turn helped him by forming and trading. The results obtained at 

lmesi indicated that polygamy was not associated with a particular pattern of nutrition 

in the child and monogamy was common among families with w~II nourished children. 
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attention. The wives' desires and chances to work together for the good of the fam i ly 

ore lost and they may be no longer a financial asset, but rather a financial liability 

to their husband. 

It has also been obs.,rved (Morley, l<icknell and Woodland, 1968) that 1n 

such v:llog"'s as lmesi :n Nig.,.ria monogamy was more frequent in families with no 

inherit"'d place in the village sociPty and no land to farm so that they formed the 

more unsettled part of the community with no stable financial resources. In thot 

region polygamy was associated with stability of the family, ownership of land and a 

higher standard of child c;;are, the husband oc;;cepting the responsibility for his wives 

and children who in turn helped him by forming and trading. The results obtained at 

lmesi indicated that polygamy was not associated with a particular pattern of nutrition 

in the child and monogamy was common among families with wall nourished children, 



c. ECONOMIC STATUS 

The economic status of the families of these children was studied through 

the investigation of the following: 

1. Type of father's job (temporary or permanent) 

2. 0 ccupat ion of the father 

3. In come of the father 

4. Land ownership 

Table 124 shows that the majority of al I the fathers had a permanent type 

of job and especially the fathers of the well nourished children. 

The occupation of the f::ithers (Table 125 ) was based mainly on the 

Deportment of General Statistics Classification System. Almost half the fathers were 

either agricultural or non-agricultural labourers; on expected finding in such a rural 

community, Because these villages are not far from Amman,theyl--ad a fairly large 

number of men working either as civil servants or employees in the private sector in 

Amman. The third big section of occupations was military and police services; this 

is also another field of occupation which is mainly fi 11 ed by vi I lagers and bedouins. 

Table 126 shows that most of the fathers earn 20-40 J.D. per month in cash 

on income which can hardly nowadays meet the most basic needs of these laq;e families . 

Because there was a continuous rapid increase in the price of land, especially 

during the last few years, it was felt that land ownership apart from its agricultural 

value might be an important economic index. In this community however, about 20 

per cent of the fathers possess a piece of land, even though big land ownership is not 

common in Jordan, (Table 127 ) , There was no difference between the two groups. 



Tobi 124 

TYPE OF FATHER'S JOB IN THE TWO NUTRITIONAL G ROUPS 

Type of father's job 

Permanent 

Temporary 

Ch? value 1.772, P. N.S. 

Well nourished 
Group A 

84.0 

15.9 

Figures are percents of each group 

Malnourished 
Group B 

77.7 

22.2 

Total 

83.9 

16.1 

3 1 u 



Tobie 125 

OCCUPATION OF FATHERS IN TH E TWO NUT RITIONAL GROUPS 

Occupation of father Wei I nourished 
Group A 

Employee 12.87 

Military, pol ice 19.98 

Retired l .20 

Labourer 40.80 

· Unemployed 4.77 

Driver 9.61 

Self employed 6.39 

Teacher 2.63 

Dead 1.70 

Chi2 value 4.80? P:N. S. 

Fig.ires are percents of each group 

Malnourished 
Group B 

10.76 

18.46 

47.69 

3.07 

13.84 

1.53 

1.53 

1.53 

31 



Table 126 

FATHER'S CASH INCOME IN J .D.s PER MONTH 

Father's income J .D. 

Less than 20 

20 - 40 

More than 40 

Chi2 value 1.059, P N.S. 

Wei I nourished 
Group A 

11.5 

69.6 

18.7 

Figures are percents of each group 

Malnourished 
Group B 

15.7 

64.9 

19.2 

317 

Total 

11 .6 

69.6 

18.8 
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Table 127 

LAND OWNERSHIP IN THE TWO NUTRITIONAL GROUPS 

Well nourished Malnourished Total 

Group A Group B 

Percent possess I and 22.2 21.B 22.3 

Percent do not possess 77.7 78.1 77.7 
.land 

Chi2 0.004 P: N.S. 

Values are percents of each group 
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Discussion of the Economic Status: The income of fathers in this study 

fits in with the general range in the country as a whole. This is actually a low-middle 

class income. 

Because of the rapidly changing economic and social patterns in this com­

munity this income is not enough to cover the very important daily needs; many of 
-,, 

the families here mi9'1t have other incomes from either agricultural or non-agricultural 

jobs; also, it is becoming acceptable for women in this area to work and share in the 

financial responsibilities of men although this is not a common practice. 

Another feature of the economic development in these villages results 

from the influx of many employees who work in Amman in either governmental or 

non-governmental agencies, who left the city and came back to live in the village. 

Many people ore also moving from the expensive capital back to their own 

properties in these villages; this movement will increase if electricity and water are 

available. 



d. HOUSll'\G CQ'\IDITIONS 

Housing conditions ond amenities were studied in the following aspects: 

1. Ownership of the house: Table 128 shows that about two thirds of all the families 

live in their own houses. It is worth mentioning that when we investigoted the rental 

payments for rented houses we found them too small to affect the overall economic 

status of the fomily. Perh,,ps for this reason there were not significant differences 

between the well nourished and malnourished groups. 
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2. Number of rooms: Table 129 shows that most of the people live in one lo two roomed 

houses. Again, there is not much difference between the two nutritional groups. 

3. Cooking facilities: Table 130 shows that kerosene was widely used for cooking pur­

poses; butane gas was next most popular and a few families were using a woodfire for 

cooking, There were no significant differences between the groups. 

It wos expected thot the recent introduction and use of butane gos as on easy 

and rapid way of boiling the water for preparing the milk formula might have some 

significant effect on the prevalence of diarrhoeal diseases and hence in reducing the 

prevalence of malnutrition. Probably this, which is only one of many aspects in the 

preparation of o hygienic formula ready for infant use, was not sufficient by itself, and 

there ore other problems probably related to storage. Thus the availability of sterilizo­

tion by boiling is not by itself enough to ensure o hygienic infant milk supply. 

4. Source of water: Table 131 shows that in general the well nourished group used 

relatively safer sources of woter Because woter and health problems related to woter 

are very importont, they will be discussed in more detail below. 



Table 128 

HOUSE OWNERSHIP ACCORDING TO 

THE DEGREES OF NUTRITION 

House 
ownership 

Owned 

Not owned 

Well nourished 
Group A 

68.0 

31.9 

Chi2 value 0.832; P: N.S. 

Values are percents of each group 

Malnourished 
Group B 

73.4 

26.5 

Total 

68.2 

31.8 
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Number of 
rooms 

One 

Two 

Three 

Four 

Five and more 

Table 129 

NUMBER OF ROOMS ACCORDING TO 

THE NUTRITIONAL GROUPS 

Wei I nourished Malnourished 
Group A Group B 

29,8 29.2 

43.4 44.6 

17.9 18.4 

4.9 4.6 

3.7 3,0 

Chi2 value 3 .622; P: N.S. 

Values are percents af each group 

Total 

29.9 

43.5 

18.0 

4.9 

3.7 

3
., ., ....... 



Tobie 130 

COOKING FACILITIES OF THE TWO NUTRITIONAL GROUPS 

Type of Well nourished Malnourished Total 

cooking facility Group A Group B 

Wood fire 1.2 1.5 1.3 

Kerosene 67.7 66.1 67.7 

Butane gas 30.9 32.3 31.0 

Chi2 value 0 .091; P: N.S. 

Values are percents of each gioup 



- . 

Source of 
water 

Municipal water 
in the house 

Top water in the 
village 

Spring in the 
village 

Collection wel Is 

Tobie 131 

SOURCE OF WATER ACCORDING TO 

THE NUTRITIONAL GROUPS 

Wei I nourished Malnourished 

Group A Group B 

76.8 72.8 

0.9 3.3 

2.9 5,0 

16.3 18.6 

Chi2 value 5,103; P: N.S. 

Values are percents of each group 

32 ;l 

Total 

79.1 

1.0 

3.0 

16.4 
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5. Household amenities: The ovailobility of five main household amenities (bathroom, 

butane gas, refrigerator, electricity and toilet) ore shown in Table 132. Of these, 

the availability and type of toilet showed the only significant relation to the state of 

nutrition (P -:..0.01) Table 133. 

Discussion of Household Amenities: House ownership in this rural area wos 

shown to have no relation to the nutritional status of the children. This is understand­

able when we know that those who are not owners of their houses ore either living on 

the forms where they work, free of charge, or they pay o small amount of money which 

is expected not to affect the basic economic needs of these families. 

Water supplies and resources in Jordan are very scanty. In some dry years 

drinking water can be in very short supply. Municipal supplies provide water to about 

75 per cent of the people in this comm unity and it is supposed to be the safest source. 

The remaining people are drinking relatively unsafe water. Contamination of the other 

three sources of water could occur in different ways. There is not much control or 

chlorination of the public springs i'I the village; contamination might directly follow 

after the drawing of water. Transport and storage ore the main two steps where most 

of the contamination occurs. The difficulty encountered in carrying the water from 

the main source in the village to the house which might be on a nearby hill or on o farm 

will make the water a valuable item, used only for drinking purposes and not for 

cleaning and washing; this might result in deterioration of the general health. 



Tobie 132 

HOUSEHOLD AMENITIES ACCORDING TO THE DEGREES OF NUTRITION 

Bothroom Butene Gos Refrigerator 

Avoilobility Groop Group Group Group Group Group 

A 8 A 8 A 8 

Available 22 .1 18 .4 31.8 33.8 9.2 6.1 

Not ovoiloble n.8 81.5 68.1 66.1 90.7 93 .8 

Chi
2 

value 0.505 0.121 0.733 

p N.S. N.S. N.S. 

Values ore percents 

Group A= the wel I nourished, and Group B the malnourished children 

N.S. = not sig,ificont 

Electricity Toilet 

Group Group Group Group 
A 8 A 8 

44.3 48.4 90.4 81.5 

55.6 51.5 9.5 18.4 

0.428 5.8n 

N.S. ( 0.01 

(,.) 

l'J 
C, 



Type of 
toilet 

Cement 

Soi I ditch 

Table 133 

TYPE OF TOILET ACCORDING TO 

THE NUTRITIONAL GROUP 

Wei I nourished 
Group A 

21.5 

78.4 

Mal nourished 
Group B 

9.4 

90.5 

Chi2 value 4,556; P(0.01 

Values are percents of each group 

Total 

15.5 

84.5 

327 
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Collection wells used to be thought of as a safe source 0£ drinking water 

for children and adults, especially by the action of the precipitation process. During 

the lost years and as a result of overcrowding in these villages, many people have the ir 

septic tanks near the collection wells. The septic tonks seeped and caused contamina-

tion and spread of many enteric infections. 

Recently, while this section was under preparation, I read o-,i:eport of an 

epidemic of poisoning in Salt town as a result of contamination between the sewage 

septic tanks ond the corroded water pipes which were leakin g . In this epiaemi c, 

there were more than 2,500 cases of poisoning which were caused by an unidentified 

virus; there were about 50 cases with signs and symptoms of encephilitis. 

It was clear from the data on the availability of some household amenities 

that a toilet made of cement was the only item which hod a significant relation to 

nutrition. Those who had soil ditch (about 20 per cent) were not very much different 

from those who had no toi I ets at al I (about 10 per cent) ; both were more common 

among the malnourished children. 

Because electricity is always a municipal or governmental proiect, it did 

not hov meaninoful significance in relation to health in this district. 



e. ACCESS TO HE.ALTH SERVICES 

I ACCESS TO HEALTH SERVICES tN THE AREA 

The activities of the health services in this rural area could be best illus­

trated by examining the health services available to both the children ard to the 

pregnant women in the antenatal, natal and post-nata I periods. 

The visits paid by the midwife or nurse to the pregnant women reflect the 

extent of the medical services and its spread to the most vulnerable section of the 

people in this community. The visits of the mothers when pregnant to MCH centres 

reflect the level of health education those mothers had; also, the time (trimester) 

of visits to these health centres might be another indicator of the degree of health 

education: the earlier the visit the better the level of health education. 
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The place of birth (hospital versus house) might be used a s a crude indicator 

of the level of health education for the families as well as an indicator of the level 

of the spread of health services available to the people, 

Hospital delivery in this community does not reflect the level of economic 

status, it simply indicates that the pregnancy or delivery was complicated and that 

the pregnant women were referred to the hospital to be under the care of a specialist. 

Table 134 and Table 135 show that only a small number of nurses or midwives 

visited the pregnant women during the cour.e of pre!7)ancy. There was no difference 

between the women in Group A and Group B. Also, only a smal I number of pregnant 



Table 134 

VISITS PAID BY THE NURSE OR MIDWIFE TO THE PREGNANT WOMEN 

DURING THE COURSE OF PREGNANCY 

IN THE TWO NUTRITIONAL GROUP S 

Nurse or midwife's 
visits to pregnants 

Visited 

Did not visit 

Wei I nourished 
Group A 

8.8 

91 .2 

Ch/ value 0.307; P : N.S. 

Values are percents of each group 

Malnourished 
Group B 

10.7 

89.2 

Total 

8.8 

91.2 

33 0 



Table 135 

VISITS PAID BY THE PREGNANT WOMEN TO THE MCH CENTRES 

DURING THE COURSE OF PREGNANCY 

IN THE TWO NUTRITIONAL GROUPS 

Pregnant mothers' 
visits 

Visited MCH 

Did not visit 

Well nourished 
Group A 

14.9 

85.0 

Chi 2 value 0.043; P: N.S. 

Values are percents of each group 

Malnourished 
Group B 

14.0 

85.9 

Total 

15.0 

85.0 
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women visited the existing MCH centres. Most of those pregnant women who visited 

the MCH centres did so in the second trimester (Table 136). 

Table 137 shows that most of the deliveries were performed in the home. 

Only 17 per cent were hospital deliveries but there were more hospital deliveries 

among the malnourished group, which might indi cote that they had comp Ii coted preg­

nancies or deliveries. 

Table 130 shows that only 14 per cent of the children vis i ted the MCH 

centres and 4 per cent were hospitalized; there were not significant differences 

between the two nutritional groups. 

However, 52 per cent of the wel I nourished group and 38 per cent of the mal­

nourished children visited the doctors' out-patient clinics (OPD). These differences 

were significant statistically at the 1 per cent level, but there was no significant 

difference in the number of visits paid by these children ta the MCH centres (T r:,bl e 139) 

during the previous six months. 

The visits paid to a private or governmental clinic might ind i cate that 

either the economic level or these families is better, so that they can afford it or 

that their level of health education is higher, so that the moment the parents feel 

that their child is sick they send him to a doctor. The economic influence could 

be well illustrated by the fact that the season of harvesting and the end of the month 

(the time people receive their salaries) ore the busiest days for the practitioners in 

this community as well as for the whole country. 



Table 136 

TIME WHEN PREGNANT WOMEN VISITED MCH CENTRES 

IN THE TWO NL.ITRITIONAL GROUPS 

Time 
(trimester) 

First trimester 

Second trimester 

Third trimester 

Wei I nourished 
Group A 

23.6 

66.8 

9.5 

Ch? value 2.271; P: N.S. 

Values are percents of each group 

Malnourished 
Group B 

25.0 

50.0 

25.0 

Total 

23.6 

66.6 

9.8 
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Tobie 137 

PLACE OF BIRTH OF THE CHILDREN ACCORDING TO THE 

DEGREE OF NLJTRITION 

Place of birth 

Home 

Hospital 

Wei I nourished 
Group A 

82.3 

17.6 

Chi2 value 2.100; P: N.S. 

Values are percents of each group 

Malnourished 
Group B 

75.3 

24.6 

Total 

82.2 

17.8 



Tobie 138 

CHILDREN'S HOSPITALIZATION , VISITS TO MCH CENTRES 

AND VISITS TO DOCTO RS' OUT-PATIENT CLINICS ACCOR DING 

Tn THEIR DEGREE OF NUTRITION 

Attendance at Well nourished 

heal th centre Group A 

or clinic 

MCH visits 14 .3 

OPD visits 52.2 

Hospitalization 4.0 

Malnourished 
Group B 

10.7 

38.4 

1.5 

Total 

14 .3 

52.0 

4.0 

N.S. 

/0.01 

N.S. 

MCH = Maternity and Child Health Centre; OPD = visits to Doctors' out-patient 

department 

Values are percents of each group 



Table 139 

NUMBER OF VISITS PAID BY THE CHILDREN TO THE DOCTOR'S CLINIC 

ACCORDING THE THE NUTRITIONAL DEGREE 

Number of visits Wei I nourished Malnourished Total 

Group A Group B 

24.8 28.0 24.9 

2 29.6 24.0 29.6 

3 13.9 16.0 14.0 

4 10.4 12.0 10.5 

5 6.6 8.0 6.7 

6+ 14.4 12.0 14.3 

Chi2 value 5 .381; P: N.S. 

Values are percents of each group 
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Many of the mothers who never attended the MCH centres felt that it was 

unnecessary to do so as long as their children were never seriously ill. Thus mothers 

tended to consider the MCH centres as primarily a treatment centre and were not aware 

of the other services (like vaccination) that they provided. Perhaps this is not suprising 

as the approach of Western health care systems has been to invest curative systems with 

more finance and prestige. -, 

If full advantage is to be taken of the comprehensive services offered by the 

MCH clinics, then health education programmes in each of these villages should stress 

the preventative aspects of the clinic services. 

It is also advisable to have the antenatal clinics integrated with child health 

clinics. This would provide a good contact point for disseminating information to the 

mothers on the benefits of regular attendances at MCH clinics once the baby is born. 

It would enable a pregnant mother to bring with her at each antenatal clinic visit, 

her other pre-school age children for routine preventative measures or, where necessary, 

for treatment. 



II OBSTETRICAL DATA 

The obstetrical data related to the mothers of the children in this study 

deal with the following aspects: 

1. The age of the mother when married is shown in Table 140 In both groups 

the commonest age of marriage was 20-25 years, but the mothers of malnourished 

children tended to marry younger. 

2. The number of pregnancies the mothers in the two nutritional groups had is 

shown in Table 141 Mothers in Group A tended to have less than five pregnancies, 

while most of those in Group B tended to have more than five pregnancies. The 

mean number of pregnancies in the two groups is almost the same, in the wel I 

nourished group 6 .2 and in the malnourished group, 6 .5 pregnancies per woman. 

It is important to point out here that the high number of pregnancies does 

not imply that the number of living children is proportionately high, because morta-

lity among those children may also be high. 

3. Intervals between pregnancies. Table 142 shows that the mean value of the 

interval between pregnancies (birth interval) for the wel I nourished group was 1 .7 

years and for the malnourished group was 1 .6 years. This difference was not si gni fi-

cant at the 5 per cent level. 

4. The person who did the delivery, according to the two nutritional goups is shown 

in Tobie 143. There is a tendency for the mothers of the malnourished children to be 

delivered either by a doctor or by the mother herself; this shows the two extremes 



Table 140 

AGE OF THE MOTHER WHEN MARRIED ACCORDING TO 

THE TWO N LJTRITIONAL GROUPS 

Age Wei I nourished Malnourished 

(years) Group A Group B 

Less than 15 8.0 12.6 

15 - 20 28.0 38.0 

20- 25 55.3 46.0 

25 - 30 7.3 3 .1 

30 and more 1.1 0.02 

Chi2 value 7.077; P: N.S. 

Values are percents of each group 
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Total 

8.1 

28.2 

55.2 

7.3 

1.2 
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Table 141 

NUMBER OF PREGNANCIES IN THE TWO NUTRITIONAL GROUPS 

Number of pregiancies Well nourished Ma I nourished Total 

Group A Group B 

3.4 1.5 3.4 

2 7.8 9.3 7.8 

3 10.3 9.3 10.4 

4 11.9 10.9 11.9 

5 11 .9 9.3 11.9 

6 11.5 10.9 11.5 

7 9.3 12.5 8.8 

8 7.2 10.9 9.3 

9 7.5 10.9 7.3 

10 3.7 4.6 7.6 

11+ 15.0 9.4 10. l 

Mean number of 6.2 6.5 

pregnancies 

Ch? values 15 .279; P:N. S. 

Values are percents of each group 



Table 142 

INTERVALS IN YEARS BETWEEN PREGNANCIES 

Interval 
(year) 

Well nourished 

2 

3 

4+ 

Mean in years 

Chi2 valuel.155; P:N.S. 

Group A 

36.7 

59.4 

3.1 

0.8 

1.7, 

Values are percents of each group 

Malnourished 
Group B 

42.1 

54.6 

3.1 

0.2 

1.6 

Total 

36.8 

59.4 

3.2 

0.6 
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Table 143 

PERSON WHO DID THE DELIVERY ACCORDING 

TO THE NUTRITIONAL DEGREE 

Person who did Well nourished Malnourished 

the delivery Group A Group B 

Mother alone 15.60 22.2 

Trained woman 49.60 38.10 

Registered midwife 27.90 30.10 

or nurse 

Doctor 6.80 9.5 

Chi2 volue4.lll; P: N.S. 

Vol ues ore percents of each group 

Total 

15.8 

49.4 

27.9 

6.9 



of health care in this group. Deliveries done by the doctor are those which had 

been performed in the hospital by a doctor most prohobly because they were com­

plicated pregnancies or complicated del,iveries; however, most of the mothers in 

the well nourished group were delivered either by a trained woman in the village 

or by a registered midwife. 
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The hazardous effect of having the mother take care of her delivery pro­

cedure herself is known omong the villagers in this community; while the mother 

is mainly concerned with the procedure of delivery as a whole, and while she is 

in pain and distress little attention is being paid to the neonate who might need 

simple life saving recussitation measures by her. 

The higher prevalence of deliveries performed by a doctor does not neces­

sarily reflect a better health standard or a higher economic level, unless they were 

difficult or complicated they would not have been done by the doctor himself. 

However, deliveries performed by a registered nurse or midwife might indi­

cate the level of spread of this relatively efficient medical care in the community; 

ond also to some extent the economic standard of these families. 

The same data indicates that about one half of the deliveries in Group A 

and more than one third of the deliveries in Group B were performed by a trained 

woman in the village. 

5. The number of abortions and stil I births according to the nutritional groups are 



Table 144 

NUMBER OF ABORTIONS AND STILLBIRTHS IN 

THE TWO NUTRITIONAL GROUPS 

Number of abortions 
and sti I I births 

2 

3 

4 

5 

6 

7 ond more 

Mean 

Wei I nourished 
Group A 

50.9 

24.6 

13.2 

5.6 

2.0 

1.4 

2.2 

1.99 

Chi2 value 15 .826; P ( 0 .01 

Values ore percents of each group 

Malnourished 
Group B 

25.0 

41.7 

17 .7 

4.2 

0 

8.3 

4.2 

2.54 

3 4 '1 

Total 

50.4 

24.9 

13.3 

5.6 

1.9 

1.5 

2.4 



shown in Table 144. The malnourished group hod more abortions and sti I lb irths. The 

difference was significant at the 1 per cent level when the number of abortions and 

stillbirths was only one, there were more abortions and stillbirths among the well 

nourished group. The mean number of abortions and stil I births for the wel I nourished 

group was 1 • 99 per woman and 2 .54 for the malnourished group. The sign i fi can ce 

of this point wil I be discussed later. 

3 4 :", 

6. The number of siblings born alive in the two nutritional groups is shown in Table 145 

the difference was not significant at the 5 per cent level. 



Table 145 

NUMBER OF SIBLINGS BORN ALIVE IN THE 

TWO NUTRITIONAL GROUPS 

Number of I iveborn Well nourished Malnourished 

siblings Group A Group B 
-·, 

4.8 4.7 

2 9.1 9.4 

3 12.9 11 .0 

4 13.0 15.6 

5 12.8 7.8 

6 13.0 12 .5 

7 9.5 14.0 

8 B.1 6.2 

9 6.3 9 .4 

10 5.4 7.8 

11 and more 4.8 1.6 

Mean 5.5 5.6 

Chi2 value 6.849; P: N.S. 

Values are percents of each group 
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4.8 

9.1 

12.9 

13 .1 

12.7 

13.0 

9.6 

8.1 

6.3 

5.5 

4.9 



Discussion of the Obstetri col Doto: The early marriage of women and 

especially the mothers in the malnourished group might reflect some economic as 

wel I as social causes. On the one hand most of the girls are not working, they ore 

not wage earners and so they are a heavy burden on the economy of the family; 

on the other hand the early marriage of such girls is on opportunity for the father to 

toke her dowry and use it for other needs of his fomi ly. 

The social aspects of early marriage could be summarised by the fact that 
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girls in this community, because of traditional social and religious factors are not 

allowed to establish any relation with the other sex except by the legal religious 

marriage. For many of the girls and their families this may be an end to their troubles. 

The large number of deliveries performed by troined women in this community 

reflects the high social and economic acceptance of this type of maternal service. 

The fact that about hol f the total deliveries were performed by these trained women 

leads the discussion into a different aspect: 

a) As long as the number of reghtered nurses and midwives in this community is not 

enough to meet one quarter of the need, and as I c,ng as the acceptance by the people 

of these well trained nurses and midwives is still poor, then one would say that even 

with proper health planning and proper health education, it will take the country 

quite a few more years to have half the required number of nurses and midwives. 

Probably it wi 11 toke those people many more ye ors before they wi 11 chcnge their 

attitude and beliefs about the trained women in the villages. 
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b) One may ask what is the solution to this problem? The most efficient and eco­

nomical approach wil I be two sided; first, to raise the educational and professional 

standard of these trained women, secondly, continuous recruitmens of sufficient 

numbers of registered nurses and midwives not only for work in hospitals but also 

for field work. The training of the village women could be organised and financed 

by the Min is try of Heal th. With proper incentives, financial I y and professionally, 

there is great hope that through refresher courses in the Government maternity hos­

pitals these trained women wil I eventually be changed, if not into better midwives 

at least into less harmful ones. 

Finally, on this topic, the repeated abortions and stillbirths would eventually 

decrease the birth interval which will ultimately cause maternal depletion and 

probably smal I for dates babies, 

The following flow chart in figure 41 summarizes the main obstetrical data 

in this section as well as some other related data. The chart in figure 42 provides 

some indications of possible solutions. 



rigure 41 

Obstetrical Flaw Chart (The Problems) 

Early marriage, poor knowledge of child care and feeding method 
(50 per cent of al I marriages (20 years). 

-l,, 
Poor prenatal core 

iiigh number ot pregnant women in the community 
(40 per cent do not I ike being pregnant, 68 per cent of them use 

no contraceptives) 

Only 14 per ce'tt of pregnant women visited MCH centres 
Only 8 per cent of pregnant women were visited by a midwife 

(home visit) 1 
Low number of deliveries by registered midwives (26 per cent) 

~ 
High number of ::leliveries by untrained women (61 per cent) 

Short intervals 't~tween pregnancies (1 .6 years) 

.!, 
High stillbirths and abortions (115/1000) 

-it 
Hi gh neonatal mortality (26/1000) 

H• h ' 'd ,l,, f b' h . · . 19 mc1 ence o 1rt m1uries. 
(Look at the list of children excluded from the study) 

3-19 



Figure 42 

Obstetrical Flow Chart (The Solution} 

High numb r of preg,ancies 
Som like it , some do not 

Family planning 
Prolong birth interval 

Less number of preg,ancies 

t 
Improve the I eve I of trained women 
in the vii log through refr sh r 
courses wi th satisfactory inc ntives 

Recruitment of registe-red nurses 
ond midwives for village work 

/ 
Improve MCH services l 

l Train doctors for fi Id del iveri s 

Better post-natal core 

i 
Low r mat rnal morbidity 
and mortality 

1 
Proper neonatal cor 

1 
Low r neonatal and infant 
morta l ity 

Abortion if<J months 
and fomily plonning 

Reduc hospitol deliv ries 

3 !':i 0 
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iii. USE OF CONTRACEPTIVES 

In the general section on chi ldrens' families and their environment, emphasis 

was mainly on the attitudes of mothers towards having more children. In this sect ion 

the main emphasis is on the use and type of contraceptives. 

Tobie 146 shows that about one third of the women in this study are using one 

form or another of contraceptives, and Table 147 shows that of the contraceptive methods 

used, the pil I had the highest frequency. Other local methods were employed by about 

16 per cent of those who used contraceptives. In the following sections this point is 

discussed in more detail. 

To our knowledge, the use and types of contraceptives in this community have 

never been studied before. The other means used locally deserve further investigation 

to find out their advantages as well as their disadvantages. 



Tobie 146 

THE USE OF CONTRACEPTIVE MEANS AMONG THI: 

Use of 
contraceptives 

Users 

Non users 

WOMEN IN THIS STUDY 

Wei I nourished 
Group A 

32.5 

67.4 

Malnourished 
Group B 

35.4 

64.5 

Ch? value 0.893; P: N.S. 

Values are percents 

Total 

32.6 

67.4 



Type of contra­
ceptive used 

Pil Is 

lntrauterin e 
device (IUD) 

Others 

Tobie 147 

TYPES OF CONTRACEPTIVE MEANS USED 

BY WOMEN IN THIS ST UDY 

Well nourished 
Group A 

79.2 

0.4 

16.4 

Malnourisl-,ed 
Group B 

70 

10 

20 

Ch? value 0.893; P: N.S. 

Values are percents 

Total 

79.1 

4.4 

16.4 
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iv VACCINATION 

Widespread use of effective vaccines has become probably the most impor­

tant contemporary practice in preventive medicine. The recent increase in activity 

in vaccine research ond development has greatly enhanced immunization programmes 

(Dull, 1971). 

Most of the vaccines now in routine use have become available only since 

the early to mid-twentieth century. Within the lost decade alone, four effective 

live attenuated virus vaccines against poliomyelitis, measles, mumps and rubella 

have been put into use. 

It was almost a century ago that Louis Pasteur demonstrated a vaccine for 

post exposure treatment of rabies, a concept still employed today, and more than 175 

years ago that Edward Jenner undertook his work on smallpox prophylaxis that led 

to the worldwide eradication of smallpox, 

It is a very practical aim to vaccinate the maximum number of people against 

the maximum number of diseases at one visit. The combination of vaccines permits the 

administration in a single injection of several vaccines to one person. 

The percentages of children who were vaccinated against the following 

diseases ore shown in Tobie 148; triple, poliomyelitis, smallpox, measles ond BCG. 

Vaccination against smallpox had the highest frequency (45 .4 per cent) and against 

measles the lowest (4. 9 per cent). 



Only about one third of all the children were vaccinated with triple, pol io 

and BCG. 

The only vaccine which showed a significant difference between the well 

nourished and malnourished group was measles; there were more children vaccinated 

against measles in the well nourished group (P ( 0 .05). 

- , 
Discussion of Vaccination: The efficacy and harm!essness of the triple vaccine 

combination (diphtheria, tetanus and pertussis) is well documented and has been con­

firmed many times (Chen et al. 1956 and Barr et al. 1955). The value of a single dose 

of tetanus toxoid in pregnant women has been stressed by Stanfield (1973). 

Table 148 shows that almost one third of the children we re ... 'JCCi•l:ite1 with 

both triple and polio vaccines. This is simple because in any governmental or priv:ite 

v.:iccination centre, the two vaccine; are almost always available together and those 

who come for vaccination are ready to accept any number of vaccinations in the same 

visit, a finding which confirms the idea that the maximum number of vaccines should 

be given on one occasion if possible. 

It was also noted that there was no sharp Fall off in the number of vaccinated 

babies who came for second and third doses, which might suggest that those who a ccept 

the vaccination procedure are fully convinced of its value. This high attendance for 

the following doses is important because initial immunization against polio is only 

full y effective if two or three doses of the vaccine are given. One of the major 



Tobie 148 

PERCENTAGES OF CHILDREN VACCINATED WITH FIVE DIFFERENT VACCINES 

IN THE TWO NUTRITIONAL GROUPS 

Triple Po,lomyelitis Small pox Measles 

Group Group Total Group Group Total Group Group Total Group Group 
B A B A B 

A B 

Vaccinated 30 .3 36 .9 

Not vaccinated 69 .6 63 .0 

Chi
2 

value 1,309 

Degrees of freedom 

p N. S. 

Values ore percents of each vaccine 

N.S. : not sig,ificantat 5% level 

A 

30 . 4 31.7 

69 .6 68 .2 

39.0 31.9 45 .3 48 .4 45 .4 4 .9 0 .6 

60.9 68 .1 54 .6 51.5 54 .6 95 .0 99 ,3 

1 .546 0 .242 3 .274 

N.S . N.S . (D .05 

Total 

4 .9 

95 ,1 

BCG 

Group Group Total 
A B 

33 .2 39 .0 33.4 

66 .7 60 .9 66 .6 

0 .946 

N .S. 

Cil 
C,~ 

~ 



problems encountered in this type of phased immunization programme (as in DPT) is 

the rapid decrease in attendance at successive vaccination sessions. For operational 

reasons this type of prophylaxis is still beyond the scope of mass immunization pro­

grammes, and is therefore confined to protection of individuals without immediate 

epidemiological impact. 

Very low sere conversion with polio vaccine has been one of the problems 
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of polio vaccination programmes. Various exp I anations are offered for this. Inter­

ferences between entero-viruses and vaccine strains has been incriminated by many 

authors. Antibodies present in human breast milk are said to be capable of neutralizing 

polio viruses (Sabin, 1950); however, Adcock and Green (1971) have shown that an 

interval of two to three hours between breast feeding and vaccination was sufficient 

to overcome inhibition of the response. 

Malnutrition and protein deficiency and improper storage of I ive vaccine 

have also been incriminated as responsible for the lowered response, Another factor 

may be the use of improper vaccine schedules (Sabin et al. 1960). The same authors 

emphasised that for optimum results the vaccine should be applied in mass campaigns 

where a very high proportion of susceptible children are fed simultaneously, thus pro­

viding ,,n opportunity to replace the entero viruses with the vaccine strain, partly 

by direct feeding and partly Ly widescale spreading of the vaccine strains to contacts. 
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Robins (1971) emphasized the fact that epidemics of poliomyelitis are begin­

ning to appear in parts of the world where it was formerly endemic, If trends continue, 

paralytic cases with the accompanying permanent disability will increase. 

Smallpox vaccine had the highest prevalence among the five types of vaccine 

in this community; it was actually the first vaccine to be used in the country, obli­

gatory by law and obligatory for travelling, The people's concept of smallpox as a 

killing and rapidly spreading disease permits the high frequency of vaccination of 

children, 

The protection provided by BCG in this community can best be assessed by 

a longitudinal survey such as the Medical Research Council's BCG trial carried out 

in 1956 where protection was estimated as 80 per cent (Springett, 1965). Over the 

last ten years it has become apparent in many countries that the use of a pre I iminary 

test with tuberculin is unnecessary and that BCG given to tuberculin positive children 

is harmless (Morley, 1973), 

When reviewing the Annual Report of the Department of Chest Diseases in 

Jordan (1974) one Finds that the general BCG campaign in Jordon has covered 70 

per cent of those who required the vaccine. By comparing this figure with the number 

of pre-school children in this community, who were given the BCG vaccine, we find 

that only half the number reported by the Deportment were in fact vaccinated. Th is 

might indicate that the campaign is covering mainly the adult population and school 

children to whom there is easy access, unlike the children of pre-school age in a 
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rural community. New cases of tuberculosis for the year (1974) were mainly in adults 

none in a child which might indicate severe unde~eporting of childhood tuberculosis. 

Because measles in Jordan carries a special significance from the point of 

view of mortality and morbidity, it is justifiable to devote some space to the discussion 

of this topic. 

Attenuated measles vaccine is among the most reliable and effective of all 

known live vaccines. Agboton and Rey (1971) suggested that protection produced by 

measles vaccine could be as high as 95 per cent in experimental studies, but that in 

mass campaigns sero-conversion of 85 per cent could be expected. Live vaccine is 

said to be ineffective in children under the age of six months because of tre presence 

of circulating maternal antibodies, and only moderately effective between the ages 

of six to nine months. Krugman and Giles (1970) reported 80 per cent of sero-conver­

sion in children between the ages of nine and 12 months and 97 per cent of sero­

conversion in children over the age of 12 months. Howe•,er, because measles in 

Jordan is reported at a relatively young age it would be advisable to give the vaccine 

at the age of nine to 12 months, and risk a lower rate of sere-conversion, rather than 

to withhold vaccination until a later age, in order to ensure a higher rate of sero­

conversion, but risk the child developing a disease which might be fatal. 

Another problem encountered with the measles vaccine is its instability. 

In spite of freeze drying, measles vaccine is very sensitive to heat and light. It is 

stable at 4° C for up to a year, but at 45° C the vaccine is inactivated in two ta three 



days. This may at times account for the relative failure of the vaccination campoi 91s 

against measles to induce protection. This is another important factor when corrying 

on such campaigns in our clinics, where cooling facilities ore not available 
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The medical ond para-medical attitude in Jordon towards measles vaccination 

may be another drawback. Doctors and nurses believe that measles must hit every 

child, and so there is not much benefit from using the vaccine; on the other hand, 

many people believe that the rash in measles should 'come out' otherwise measles 

could be fatal, and if not they seek medical advice asking for an iniection which wou ld 

let the rash 'come out'. It is becoming the routine for many doctors to give O"Y injec­

tion to satisfy the anxious parents. The background of this story probably is the fact 

that doctors used to give injections to children suffering from very high pyrexia (the 

prodromal stage of measles) and it 1-,appened that on the same day when they were 

given the injection, the rash appears, an event which in creased the parents' trust and 

belief in these injections. 

No vaccination campaign should start unless provision is made for an active 

continuing programme. The cost of the progromme must be assessed before any immuni­

zation is started and such costs must take into account an annual programme of immuniza­

tion, in order to keep the disease from spreading rapidly in epidemic form throughout 

the community (Perkins, 1975). 

In the United Kingdom and United States it has been shown that maternal 

antibodies markedly affect the success of immunizing children and in both countries 
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immunization is delayed until after the first birthday (Perkins, 1975). 

Although great emphasis is placed upon the cost of the measles vaccine, which 

is certainly the most expensive of those used to eradicate childhood diseases, the cost 

of the vaccine is a small fraction of the total cost of an immunization programme set up 

to eliminate all infectious childhood diseases (Perkins, 1975). 

Because the cost of measles vaccine is high, Hendrisekse (1975) suggests 

that the only sensible policy at the present time would be to offer measles vaccination 

to specific high risk groups and in certain exceptional circumstances, such as the con­

trol of outbreaks in refugee camps or fol lowing natural disasters. Measles vaccina­

tion may also be possible in limited areas where good medical facilities have been 

es tab I ished and local resources are sufficient to support the programme without cur­

tai I ing activities in basic health services. 

Griffith (1975) suggested the fol lowing points as basic needs for an effective 

vaccination programme against measles: 

1. Storage and distribution: facilities for material which must be maintained at 

about 4° C until immediately before use. 

2. Suitable containers and transport for distribution of vaccine to the periphery. 

3. Adequately trained staff for: 

a. preparatory arrangements for vaccination sessions 

b. administration of vaccine to all healthy susceptible infants attending 

vaccination sessions 



c. maintenance of adequate records of vaccination 

d. maintenance of on advisory service during the immediate post 
vaccination period 

4. ,t.dequate supplies of measles vaccine and injectors. 

Integration of a meosl es programme with other childhood vaccine programmes 

could allow wider benefits to be derived with little increase in cost. 

Morley (JQ75) hos stressed the fact that almost all children unprotected by 

3G :! 

the vaccine get measles; epidemics in Glasgow in the first decode of th is century 

showed o case fatality rote of 5 per cent. In the 19th centur; measles had o promin.., ,, / 

place as o major cause of death (Morley 1975). 

The clinical impression in measles is that the severity of the disease depends 

on the child's nutritional state. It is certainly more severe where protein energy mol­

nutriti on is common (Morley, 1964). It hos been shown that measles in breastfed 

children is o milder disease than in those who ore weaned; although the efficiency 

of immunological mechanisms as well as the general nutritional state may be impli­

cated. Hendrickse et al. and Lowenstein (1963) hove also drawn attention to the 

high mortality rote from measles when it is associated with malnutrition, and the 

vicious circle set up by such on infection in on undernourished child. The case 

fatality rote in o village in South Jordon where malnutrition was common was about 

50 per cent (Phoraon, Hijozi, 1966, Report to the Minister of Health). 
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Hartfield and Morley (1963) reported that measles vaccinated children have 

been shown to gain more weight in the subsequent months than unprotected controls. 

Sutherland et al. (1971) calculated that in the United Kingdom vaccina-

tion of about 10 per cent of the child population has reduced the attack rate by two 

thirds. Nevertheless, there were local outbreaks in some areas that has used vaccine, 

although the cases were not occurring in those who had been vaccinated. Griffith 

(1973) has suggested that a low incidence of vaccination (50 per cent) would merely 

postpone a major epidemic. The epidemic cycle would shift from a two year to a three 

year period and this would do nothing more than increase the age incidence of the dis-

ease by a factor of 2. 

The Age at Vaccination: In establishing the optimum age for immunization 

the following points shoud be considered: 

1. At what age would an unvaccinated child be most susceptible to the disease. 

2. At what age would the effects of the disease be most severe. 

3, Up to what age would maternal antibodies in breast milk interfere with 

antibody formation in the chi Id. 

4. At what age would a child be most likely to come in contact with the 

medical services in order to be obi e to receive vaccination. 

Vaccination and Education: It is suggested that greater emphasis during 

health educotion lessons should be placed on the purpose of vaccination, and the 

importance of completing immunization schedules. If was also revealed during the 
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field survey that many others did not know anything about the vaccinations needed for 

their children. 

There is a need for the medical and para-medical personnel to be convinced 

of the real value of the different vaccines and especially measles vaccine, before 

starting any mass vaccination programme. 



f. EDUCATION 

The educational level of parents was judged by the following: 

1. The degree of literacy of the parents: Table 149 shows that most of the mothers 

and about 30 per cent of the fathers were illiterate. There were relatively more 

literatues among the parents of the well nourished group but not to a statistically 

sigiificant level. 

The degree of literacy among parents in this study does not necessarily 

reflect the present status of education in Jordon. The present educational level 

represents the parents when they were at school age 10-15 years ago; since then 

there have been big changes in the level of education due to the rapid expansion 

of schooling in al most al I parts of the country. 

36 ., 

2. Mothers impression of child's health: this question was asked especially to 

evaluate the educational level and the concepts of mothers about their children's 

health. There are more mothers in the malnourished group who believe that their 

children are fat which might indicate wrong concepts of the mothers in the meanhg 

of fatness in relation to health (Table 150). About 24 per cent of the mothers of well 

nourished children believe that their children are skinny and thin. This also reflects 

the other extreme, the anxiety of the mothers about the health of their chi I dren, 

even those which we call in this study the well nourished group. Moreover, we 

see from the table that the mother~ impression of fatness and thinness very often does 

not agree with the objective assessment of the child, 

This will lead us to raise the question of the mothers' concepts and beliefs 

about their children's health level before starting any health and nutrition rehabilitation 

programme. 



Table 149 

PARENTS' LITERACY IN THE TWO NUTRl11ONAL GROUPS 

Literacy 

111 iterate 

Literate 

Group A 

Mother 

68.4 

31 .5 

Father 

31.9 

68.0 

Group B 

Mother 

73.8 

26.l 

Father 

41.5 

58.4 

Ch i2 value for mothers: 0. 853, P : Not significant 

Chi 2 value for fathers: 2.697, P : Not significant 

Values are percents of each group 

Total 

Mother 

68.6 

31 ,4 

Father 

32 .1 

67.9 
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Table 150 

MOTHERS' IMPRESSION OF THEIR CHILDRH-J'S HEALTH IN 

THE TWO NUTRITIONAL GROUPS 

Mothers' Impression Well nourished Malncuri shed 
Group A Group B 

Fat 7.5 9.2 

Normal 67.6 64.6 

Thin 23.9 24.6 

Don't know 0.8 1.5 

Ch? value 0 .674 P : N. S. 

Values are percents in each group 
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Total 

7.6 

67.6 

24.0 

0.9 



2. ECONOMIC DEVELOPMENT, CHANGING FEEDING PRACTICES 

AND THE THREAT OF EARLY OBESITY 
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Examination of the data on skinfold thickness in this community reveals that 

the partially breastfed chi I dren had significontly higher vol ues of combined triceps 

and subscapulor skinfold thickness than those who were only breastfed; the some was 

true for weights and heights. 

If, as a crude index, we define obesity in infancy and early chlldhood as a 

combined (triceps + subscapular) measurement of over 20 mm, then when we apply this 

criterion to our child,·e!"I we find that about 2 per cent of the males and 2.8 per cent of 

the females in the first six months of life were obese. 

However, if we examine the figures on feeding and weaning we find that about 

6 per cent of all the children hod never been breastfed; the introduction of solid foods 

and cow's milk started as early as two months in some other cases. Comparing the 

rapidly changing community of today with what it was just a few years ago (ICNND, 

1964) when almost all children were breastfed during the first three months of life, 

one should always remember the potential risks of obesity; the main concern of the medica l 

profession nowadays in the industrialized countries. 

Many factors contribute to the development of obesity in children, and although 

there are many gaps in the present state of knowledge, the aetiology must be considered 

multi-factorial (Lloyd, 1969); the important factors ore genetic, endocrine and dietary. 
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It is beyond the scope of this study to discuss the importance of oll these factors in 

more detail. However, because dietary facto~ form o potential hazard to our children, 

P.speciolly :n the light of th 0 facts mP.ntioned above, it is appropriate to discuss them 

in more detai I • 

Feeding in the early post-natal period is important, Widdowson (1960) showed 

that rots given a large amount of milk during the first three weeks ofter birth grew more 

rapidly thon their litter-motes who received less milk. This weight difference wos main­

tained even after weaning. In the rot early nutritional experience has been shown to 

hove a permanent effect on the number of adipose cells (Knittle ond Hirsch, 1968). 

An increase in size and number of adipose cells in obesity hos been demonstrated 

(Hirsch, Knittle and Salon, 1966). Also children who were obese at one year were 

found to hove increased adipose cell size and number in later life (Brock, Lloyd and 

Wolff, 1972). 

About 80 per cent of overweight children hove been shown to remain obese in 

adult life (Lloyd, Wolff and Whelan, 1961, and Abrohom and Nordsieck, 1960) ond 

about 30 per cent of obese adults have been obese since childhood (Mullins, 1958). 

Another study (Asher, 1966) showed thot infants who were over the 97th percentile 

for weight in the second six months of life were significantly heavier than the controls 

at five yea~. In o later study, where weight for height wos used as a crude index of 

obesity (Miller et ol. 1972) showed o highly significant correlation in females between 

the weight g~in in the first three years of life and the weight for height ratio at the age 

of 22 yea~. I'- ,. • ./.,r / / • 
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The second reason for such o combined programme is the incentive that food 

and nutrition services provide for the utilization of health facilities, thereby bringing 

more people into contact with family planning inforrrotion ond services ond by doing 

so, increasing the number of those who accept fom ily plonning, The advantages of 

combining nutrition ond family planning programmes are beginning to be recognised 

{Anderson, 1975). 

When examining the number of mothers who would like to hove more children 

ond those who would not, ago inst both the oge distribution of these mothers and the 

present number of children they hove, we find that those worn en who do not wlsh to 

hove more chi I dren ore the young ones (25-30 years old) who ol ready hove several 

children (more than 3-4 children). In this young age group, social, economic ond 

educotionol factors ploy on important role. 

The harmful effect of short birth intervals (birth interval in this study wos 

about 19 months) is well knoNn (Morley, 1973); also, it hos been noticed that in this 

community malnutrition is becoming a disease of the younger infant especially when 

we look 
0

t hospital admissions (Hijazi, 1974) where the mean age was about 7 months. 

In communities with o longer birth interval, malnutrition is more common in on older 

age group (18 months to three years) 

The 'catch up' phenomenon is believed to be less in evidence after severe 

malnutrition in infancy and early childhood, and such children are expected to grow up 

stunted in their physical growth (Thomson, 1970 and C ravioto, 1970). In the oreos with 



a short birth interval there are many adults who have grown up in rural areas where 

malnutrition is common who are shorter then those who have grown up in the better 

environment of the city, In these countries, short and stunted adults ore more com -

mon in the rural societies than in those countries with long birth intervals. 

This emphasizes the need to concentrate on birth interval as o priority in 
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a family planning programme rather than on the size of the fomi ly. The mother who 

has used family planning methods to separate the birth of her children is unlikely to 

hove on over-large family, Morley (1973) states that medical workers when caring 

for a mother ond her young child, will come to realize that delaying the next con­

ception end extending the birth interval ore quite os important a part of health core 

as seeing that the latest child is adequately immunized. Those coring for children 

are in on ideal position to advise on 'birth spacing'. It is in these centres and clinics 

where the best contact between the health workers and the mother occurs; or as 

Morley put it, "most important of oil, the mother is coming for help for her child end 

family planning is on answer to o felt need". 

Experience in other parts of the world (Morley, 1973) hos shown thot once 

moth .. rs realize that their children ore likely to survive, their desire for having more 

children diminishes. This attitude wos not examined in this study, although we had 

the impression that women who hod lost children tended to wont more, and young 

mothers with more than 3-4 surviving children did not wont more children. Similarly, 

in Nigeria (C unninghom, 1972, quoted by C ,E, Taylor, 1975) women from a village 

where five years of excellent child core hod caused o dramatic improvement in child 



mortality and morbidity tended b wont far fewer children than those from o central 

village. 

The cost of the pill is another important feature of controcepti on. The cost 

of o one month supply in Jordon is in the range of 0.30-0.50 J.D. (about 1.5 per 

cent of the monthly lncome of a lower middle class man in Jordon). The intro-uterine 

dev ce was not widely used by the women in this study. Many hod wrong concepts 

about its use and possible harmfulness. 

The high percentage of women using (other) contraceptive means (27 .B per 

cent) might indicate two possibilities: firstly, They hove no access either lo pills or 

to IUD 's because they hove never been informed about them. (In Jordon there ore 

no officio I governmental or private fomi ly planning programmes) or, secondly, 

because they cannot buy pil Is regularly. 

There is another added difficulty os regards the use of IUD's, that is that it 

hos to be introduced either by a doctor or by a trained nurse or midwife. These people 

ore not always available, and even if they were, the device hos to be bought which 

is costly for many low income people. 

We were surprised to find the large scale of locally used contraceptives, onr:! 

because they might hove some harmful effects, it is worth listing the most common 

forms used: 

l. The use of o piece of cotton or cloth soaked with olive oil or cream and 

inserted into the vagina before intercourse. 



2. Prolonged breast feeding. 

3. Use of protective device by the man. 

4. Use of o vinegar wash before intercourse. 

In Jordan, as in many other parts of the world, there has been a traditional 

beli ~f, especially ; n this rural community that breast feeding hos a contraceptive 

effect, and delays the onset of the next pregnancy. 

In recent years, scientific evidence has accumulated from studies in Europe 

and from metabolic and field investigations in many ports of the worlq. which supports 

this folk experience and indicates that lactation does indeed hove a contraceptive 

effect, presumably because the prolactin and other hormones of the lactogenic com­

plex secreted by the anterior pituitary as o response to sucking the breast, inhibited 

ovulation. Ovulation and menstruation are delayed for at least ten weeks and even 
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up ta 26 months, provided that breast feeding is complete, successful and un-supple­

mented, as usually happens when babies toke the breast soon ofter delivery and, there­

after, at shod intervals. The effect is greatly reduced if breast feeding is partial 

which perhaps reduces the sucking stimulus and prolactin secretion (Jel I iffe and 

J elliffe, 1975). 

In the Philippines a study undertaken by Del Mundo and Adiao (1970) dem­

onstrated that O 24-35 month birth-spacing interval was achieved in 51 .2 per cent of 

mothers who breastfed their children for 7-12 months as opposed to only 30 per cent 

in mothers whose infants were artificially fed. 
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Reports in England hove revealed that infants there ore now gaining weight 

at a much foster rote (£id, 1970; Toitz, 1971; Shukla et al. 1972) and that the 

artificially fed babies ore gaining more than the breastfed (Toitz, 1971), The gradual 

and pe~istent increasing prevalence of artificial feeding which Jordon is witnessing 

is likely to lead to increased numbers of overweight children and overweight adults 

in the future. The role of early prevention was discussed in the chapter on feeding 

practices and weaning patterns. 

3, Family Planning, Birth Interval and Contraceptive Use: From the data 

avoi lob le on the use of contraceptives one con say that about two thirds of the women 

in this study are giving birth to unwonted children, and even then, they ore not doing 

or planning to do anything about this problem. The key to successful family planning 

is the desire of individuals to control the number of their offspring, a desire which 

was clearly present among a large section of the mothers (40,5 per cent) in this study, 

For this desire to be successfully promoted, there need to be lower infant and childhood 

mortality rates, Better nutrition may reduce the desire for children through improving 

the health and assuring the survival of those already born, Furthermore, combining 

such o family planning programme with o nutrition rehabilitation or mothercraft 

programme specifically designed to promote the health and survival of the children 

may help to reduce resistance to fomi ly planning programmes, through convincing 

the parents and especially the fathers that the programme is concerned with health 

and welfare as well as with the number of children. 

... 1 - /' d t 1,~ 

( I I • ,, J 
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Finally, this long discussion on the different aspects of family planning and 

the use of contraceptives, would not be complete without mentioning two important 

foc:ts related to the use of contraceptives: 

1. The effect of contraceptives on maternal nutrition: Oral contraceptives may 

interact with some essential dietary nutrients. Increased iron absorption may occur, 

together with higher needs for folic: acid, B1 2, pyridoxine and tryptop,on possibly 

of special significance in communities where such deficiencies ore already common 

like folic acid deficiency in pregnancy (Jelliffe and Jelliffe, 1975). 

2. Effect of oral contraceptives on lactation: Available evidence seems to suggest 

that the earlier ovulotion-supressing contraceptive compounds given by mouth with 

large doses of both oestrogens and progestogens frequently hod a deleterious effect 

on the production of human milk, especially if introduced soon ofter delivery, ond 

often mode it impossible to continue breast feeding. 

More recent experience with combined oral contraceptive pills with o low 

oestrogen content hos voried, but usually there have been no ill-effects on loc:totion 

(Jelliffe and Jelliffe, 1975). 
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4, MORTALITY PATTERN 

It is now well established that infant mortality moy result from o variety of 

influences. These include purely physiological factors, the ovoilobility ond quality 

of medical core for mother ond child and o wide range of social ond economic attri­

butes covering, not only the period of pregnancy, but also possibly the environment 

of the mother during her own childhood. Efforts to apply statistical methods to doto 

relating to infant mortality ore greatly complicated by the number of factors involved, 

by the close association among many of these factors and by the complexity of the 

underlying biological process. The practical difficulty of controlling so many variables 

makes the relative importance of the various contributory agents very difficult to assess. 

However, in order to make the best possible use of demographic data, it 

must be known to what extent they are accurate. It is now recognized that population 

statistics suffer almost unavoidably from a certain degree of inaccuracy, even if all 

necessary precautions have been taken in planning ond performing the counts. 

Birth registration in Jordon was found to be almost complete and accurate 

(Wander, 1966); under-registration of births for the whole country was found to be 

2-4 per cent of oil births. However, in some areas, mainly among the nomadic ond 

semi-nomadic groups there is still some reluctance to register female births. 

/> ccording to the some study (Wonder, 1966) death reporting was found to be 

only about 40 per cent comp! ete in the period from 1959 to 1963. It wos also found 
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that the split in competence between the two responsible government agencies, the 

Ministry of Health ond the Ministry of the Interior, was a basic reason for this unsat­

isfactory result. 

o. Mortality of Siblings - Results 

In this study on attempt was made to estimate the mortality in infancy and 

early childhood among the siblings of the chi I dren in the survey. Answers to the 

following questions were obtained from the mothers: 

1. Total number of pregnancies the mothers in this study had: 23,545 

2. Total number of abortions and stillbirths the mothers had : 2,711 

3. Total number of live births (by subtracting 2 from l ): 20,834 

4. Number of siblings who died in the following oge groups: 

o. less than l month: 542 

b. 1 month to l year: 1, 088 t 

c. Infancy: 1,630 

d. 1 - 4 years: 239 

e. More than 4 years: 104 

f. Unknown age: 8 

g. Tote,! (oll age groups): 1,981 

Because it was almost impossible to get the number of livebirths in each age 

group separately and accurately, we used the total number of livebirths in this 

study as o general denominator for calculating the mortality rates for different age 

groups, for the mortality rote corresponding to each special age period we used the 



378 

number of siblings who died in thot porticular age period as rwmerator. The rate was 

then calculated per 1,000 liveborn. Figure 43 shows these calculated rates; the 

neonatal rate wos 26, the post-neonatal was 52, the infant 78, the l to 4 years was 

11 .5 and the mortality rate for age more than 4 years was 5 per 1,000 I ivebi rths. (Table 151). 

The number of abortions and stillbirths will be discussed in the section on 

obstetrical data. 

Table 152 shows the numbers of children in Group A end Group B who had 

and who had not had deaths among their siblings, according to different age i nterva Is 

when the siblings died. 

There were no significant differences between Group A and Group B except 

at the age period l to 4 years. The proportion of deaths occurring at this age was 

twice as high in Group Bas in Group A, a difference which was significant at the 

per cent level. 

Discussion of Mortality Pattern: In recent years there has been more attention 

to death rates by age groups. The mortality pattern in Jordan as it is in most af the 

developing countries, reflects the socio-economic and health status in the country. 

The calculated infant mortality in this study (78.23 per 1,000) is 4.4 times as great as 

it is in a country which is advanced; the 1-4 mortality rote 16 times greater. Another 

simple way of expressing this situation is that while in Sweden less than 5 per cent of 

the total deaths occur under the age of five years, we hove here a high percentage of 
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children dying in infancy. Almost half of the deaths in the first year occur in the 

first month of life. It is known that where such a high mortality persists, it is 

obviously accompanied by a high morbidity. Together with a shortened lifespan and 

seriously reduced productivity, these factors hove grove results on the physical, 

mental and economic state of the country. 

Mony efforts were made to explain to what extent certain mortality rates of 

children under five years con be used in conjunction with other information to define 

public heolth nutrition targets. 

Tobie 153 shows the calculated infant, post-neonatal and 1-4 years mortality 

rates for Jordon as seen in this study as ratios of United Kingdom rotes for the year 

1971. 

Infant mortality rote exceeded the United Kingdom rate by a factor of 4.1, 

however the 1-4 year mortality exceeded the United Kingdom by a factor of 14.3. 

It was shown in a study by Gordon et ol. (1967) that the second year mortality 

rote accounts for much of the excess of 1-4 year mortality rates in developing countries. 

~notherstudy (Cook, 1969) showed o high correlation between the per capita 

income and the mortality rates of the post-neonatal period (r = - .599); 1-4 year 

period (r = - .718), and the second year mortality (r = 0.861); but did not show a 

similar trend when infant mortality rate was correlated with the per capita income 

(r = - .399). 
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Cook in this article concluded that children spend much of the period between 

the end of the first month of life and the end of the second year in o state of vulnera­

bility brought about by three factors: 

1. Relatively high nutritional requirements 

2. Transition from bremtfeeding to normal family diet 

3. Lack of their own antibodies to infectious organisms. 

He brought evidence to support the impression that a large proportion of these 

deaths ore attributable to malnutrition. 
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Table 151 

THE !>GE DISTRIBUTION OF SIBLING DE,ATHS IN THE 

FN,\ILIES OF THE INITl.t>l STUDY POPULt>TION OF 3,734 CHILDREN 

.Age of deceased N:>. Percent 

sibling 

Less than 1 month 542 27.3 

1 month - 1 year 1088 54.9 

1 year - 4 years 239 12.0 

4 years and above 104 5.2 

Unknown age 8 0.4 

Total 1981 100.0 
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Mortolity 

No sibling 
deaths 

Sibling death 

Chi-square 
volue 

p 

Tobie 152 

NUMBER OF CHILDREN IN THE TWO NUTRITION.AL GROUPS WHO H.AD .AND WHO H.AD NOT 

H~D SIBLING DE.ATHS, .ACCORDING TO THE .AGE OF THE SIBLING .AT DE.ATH 

Neonc,tol Post-neonotol lnFont l-4 yeor More then 4 yeors Unkoown oge 

Group A Group B Group A Group 8 Group .A Group B Group A Group B Group A Group B Group/> Group B 

3241 (88. 9) 56(86 . l) 2855(78 .3) 48(73 .8) 2585(70. 9) 43(66 .1) 3466(95 .1) 58(89 .2) 3556(97 .6) 63(96. 9) 3637(99 .8) 64(98 .4) 

02(11.0) 9(13.8) 788(21.6) 17(26.1) 1058(29.0) 22(33.8) 177(4.8) 7(10.7) 87(2.3) 2(3.0) 

0.512 0.768 0.713 4.730 0.129 

N.S. N.S. N.S. (0.01 N.S. 

6(0.1) 

6.396 

N.S. 

Figures in porentheses ore in percent; NS.= the difference 1101 significonl ol the 5 per cent level 

~ 
(l) 

u 



Tobie 153 

C.ALCUL.t-TED MORTl>LITY R.ATES IN DIFFERENT .AGE GROUPS FOR 

JORDf,N;1974- THIS STUDY) AND THE MORTALITY R.ATES OF JORD.AN 

(1972. WHO STATISTICAL YE.ARBOO~ AS RATIOS OF THE U.K. 

(ENGLAND AND WALES), 1971 

3 8 ,_l 

... -, 

Mortolity Jordon (1974) Jordan (1 972) UK (E & W) Jordan's ratio Jordan's ratio 
This study WHO Statis- 1971 * to UK to UK 

tical Yearbook WHO Stotis- This study WHO 1972 
1974* tical Year- 1974 

book 1974* 

Neonatal 26.0 4.5 11.6 X 2.2 X 0.38 

Pas t-neonata I 52.2 16.8 5.9 X 8.8 X 2.8 

Infant 78.2 21.3 17 .5 X 4.4 X 1 .2 

1-4 years 11.4 0.7 X 16.2 

5-9 years** 4.9 0.4 X 12.2 

*Figures for United Kingdom (England and Wales), 1971 and for Jordon, 1972, as 

they c,pp.,ored in WHO Yearbook, 1974. 

**The age i ntervol 5-9 years was used for the U. K. and the corresponding age 

i ntervo I for Jordon was 5-1 4 yea rs. 



b. DEGREE OF KINSHIP OF PARENTS AND ITS RELATION TO MORTALITY 

OF SIBLINGS OF CHILDREN 

3 r, 

Cook (1966) estimated the additional mortality suffered by children in a rural 

area of Jordan on account of consanguinity of their parents. According to his estimate 

one would say that out of every l, 000 children born in that area in the lost twenty yea rs 

opproxi motely 17 d; ed before the age of one year and a further two or three before the 

c,ge of five ye,.,rsfrom causes associated with their parents' consanguinous marriage. 

Shull (1958) investigated this subject in Japan. He found in Hiroshima 

a mortality in the first eight years of life of 116.5 per thousand among the offspring 

of first cousin marriages, and of 57 .7 per thousand among the offspring of unrelated 

marriages; a difference of almost 100 per cent. He concluded that there was clearly 

a significant association between consanguinity of parents and mortality of their off-

spring. 

It was decided to estimate the extent of any additional mortality suffered by 

those children on account of consanguinity (degree of kinship) of their parents, and 

so the number and percentages of children in this study who had and those who had 

not had experienced sibling deaths in the different age periods were classified accord -

ing to the degree of kinship of the parents. 

Table 154 
shows that 39 per cent of the chi I drens' parents are 

first degree cousins 21 per cent are second degree cousins and 40 per cent ore 

distantly related or not related. 



Wnen the degree of kinship was examined against the deaths in the neonatal 

period, there were no significant relations between the number of sibling deaths and 

the degrees of kinship; the same was true for the periods of post-neonatal, infancy, 

more than four yea rs and for the mortality for unknown ages. 

3 G 

However, when the degree of kinship was examined in the 1-4 year deaths 

there were more deaths among the first degree cousins. This difference was statistically 

significant at the 5 per cent level. 



Tat-I~ I~ 

NUMBER OF CHILDREN WHO HAD AND THOSE WHO HAD HAD NO SIBLING DEATHS IN DIFFERENT AGE 

PERIODS, ACCORDING TO THE DEGREE OF KINSHIP OF TIIE PAR[NTS 

Neonatal Post-neonatal lnfont 1 - 4 years re than 4 year\ 1.kiknown age 

Degrae of kinship No sibling Sibling No sibling Sibling No sibling Sibling No sibling Sibling No sibling Sibling No sibling Sibling 
of parents death death deolh deolh deoth deolh deolh deoth deolh death death death 

Total 

Fil\t co1ain 1272(39.2) 176(42.3) 1121(39.2) JV(40.9) 1011(39.2) 437(40.5) 1364(39.2) 84(46.4) 1414(39.6) 34(40.0) 1445(39,6) 3(92.9) 144!!(39.6) 

Second cousin 
682(21.0) 78(18.8) 597(20.9) 163(20.4) 541(21.0) 219(20.3) 732(21.0) 28(15.5) 746(20.9) 14(16.5) 7.58(20.8) 2(28.6) 760(20.9) . 

Di1tontly or not 1290(39.8) 162(38.9) 1142(39.9) 310(38.8) 1030(39.9) 422(39.1) 1383(39.8) 69(38.1) 1415(39.6) 37(43 .5) 1450(39.7) 2(28. 6) 1452(39.7) 

loted 

Totol 
32«(88.6) 416(11.4) 2860(78.1) 800(21.9) 2582(70.5)1078(29.S) 3479(95.1) 181( 4.9) 3575(97.7) 85( 2.3) 3653(99.8) 7( 0.2) 

O,i -1quore vol 

p 

1.874 

N.S. 

0.739 

N.S. 

Figures in poronthese, ore in percent; N.S. = Not significant 

0.622 

N.S. 

4.942 

0.05 

1.103 

N.S. 

o.«2 

N.S. 

to) 

Ill 
-1 

3660(100) 

'"~: -
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CHAPTER IX 

GENERAL DISCUSSION, CONCLUSIONS AND RECOMMENDATIONS 

This study was designed in 1973 with the aim of observing the factors which influ­

ence the growth and nutrition of infants and young children in this rural area near 

Amman city. It also provides a follow-up of a study carried out in Jordan by ICNND 

and ICNJ in 1964. 

The sample consisted of all children who were 0-5 years old at the time of the 

study residing in this area. The accurate birth dates of these children were obtained 

from the birth registry. Children who had congenital malformations or other organic 

diseotes thought to be important in affecting their growth pattern were excluded. 

The growth pattern was studied in terms of the following anthropometric measure­

ments: body weight, length (height), head circumference, arm circumference and skin­

fold thickness (triceps, biceps, subscapulor and suprailiac). 

The anthropometric survey methods employed in this study proved to be ropid and 

practical for assessing the nutritional status and growth in this community. 

It was easy and possible to train field workers to fill the questionnaire forms and 

also to do measurements with on acceptable level of accurocy. The field work proved 

to be very attractive to the mole students of nursing and also beneficial experience for 

the students from the Jordon Institute of Social Work. The participation of the students 

in these surveys was procticol, cheap and served the objectives of the study. It was 
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also pleasant for the students themselves as their contribution in the field was considered 

os port of the fieldwork required by their respective schools. 

The mole nurses were efficient in doing the measurements, while the female social 

work students proved efficient in doing the :nterviews with the mothers and Filling in the 

questionnaires, especially the ports concerned with maternal and obstetrical data. 

In the absence of local standards for norms most of these measurements were com­

pared with international standards from the U.S. and U.K. Classification of children 

both for public heal th purposes and for identifying the severe forms of protein calorie 

malnutrition, depended mainly on the Harvard Standards os cut-off poi nts, 

O ne point which made the assessment of the clinical status of these children accu­

rate was that the examination was mainly done by one investigator in almost all the coses, 

and by one more physician-nutritionist in some cases. Therewos full agreement on the 

interpretation of the findings. Frequent consultations and even demonstrations of some of 

these coses were done, involving the physicians on the one side and the nursing students 

in the tenm on the other. The frequent demonstration of some clinical findings cs well 

os some cong'!nitol nbnormolities mode the field work more interesting for the whole team . 

Coses which needed specialist consultations or X-rays were referred to the appropriate 

centres, this en~uresbetter participation by the villagers. 

This study has shown that the growth performance was in general better than that 

reported in the 1964 study. This was attributed mainly to socio-economic end educa­

tional developments which occurred in the country during the past ten years. 
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The growth pattern during the first six months of life was satisfactory. The children 

showed o drop in their mean weights after the first 6-7 months of their life; by the end 

of the second year the mean body weight increased and a rapid catch up was achieved. 

During the th,r-:1 year the child !s usually completely off the breast and thus gets 

his shore of the mixed fom;!y diet. This is a safe period when the child can express his 

hunger and reach for food. Also, by this age the child has passed the critical period when 

he is most at risk to infections. It is then that the mean body weight approaches the stand-

ard. 

During the fourth and fifth years the child was getting the ordinary mixed family 

diet, so the growth increments were satisfactory. 

The children in this study were then classified according to Waterlow's public health 

classification (Waterlow and Rutishauser, 1974). They were divided into fairly narrow age 

groups and also for males and females. Each group was classified into well nourished and 

malnourished children. This classification revealed the presence of l, 771 (47 .6 per cent) 

well nourished children, (no action group); 1,874 (50.4 per cent) stunted children (action? ); 

34 (0.9 per cent) wasted and stunted children (action)and 31 (0.8 per cent) severely wasted 

.,nd stunted children (priority). In other words the number of chi I dren severely mo I nourished 

was 65 (1 ,8 per cent) and we called them in this study Group Band the number of well 

nourished children was 3, 643 (98. 2 per cent) and we called them Group A. This classi fi­

cction is unlike the estimates of malnutrition suggested by Bengoa and Donoso, (1974) which 

divide the malnourished children into mild, moderate and severe forms. 
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I Factors Related to the Severely Malnourished G roup of Children 

In this study we tried to investigate the manifold different factors found to have on 

important influence on the growth and nutrition. Because we hove discussed these factors 

in more detoil in the respective chapters, this discussion will focus on the significant 

factors which were found responsible for precipitating growth retardation. Secondly, 

the discussion will leod on from the causes and factors to results and conclusions which 

may help the health authorities to understand the component links in the chain of events 

which hove led in this community to a stote of advanced retardation of growth. Thus 

the complications con be properly identified ond the importance of each link evoluoied 

within the context of these locol conditions. 

a, Malnutrition and its relation to the mothers: 

The mothers of the malnourished children in this study had the following significant 

features: 

1. They morry at O relatively young age (less than twenty) 

2. On the average they hod more than five pregnancies 

3. Because of the repeated pregnancies with relatively short intervals and deprivation 

of the natural stores they ore thin and w~ted 

4. They hod n relatively high number of stillbirths ond abortions 

5. Most of them were del"vered without any technical or professional help; if the 

labour was difficult then they are sent to hospital to hove the delivery done by o doctor. 

b. Malnutrition and its relation to the father: 

1. Most of the fathers were married to their first cousins 



2. The 1-4 year old mortality among the first cousin parents was higher than in the 

more distant or unrelated marriages. 

3. Economically, the fathers were worse off than the fathers of the well nourished 

children who hod two wives. 

c. Malnutrition and its relation to the feeding and weaning practice of the child 

1. The malnourished children had a pattern of breastfeeding characterised as either 

short, with early introduction of different brands of cow's milk, usually prepared un­

hygienically, or prolonged with little dietary supplement. 

2. More malnourished children were receiving cow's milk. 

3. They were ~given any of the following foods as their first diet: legumes, eggs, 

chicken and vegetables 

4. They were given more yogurt and sweets. 

d, Malnutrition and its relation to the environment 

The environmental factors which were found significantly related to malnutrition were: 

1. In general their sources of water were unsafe 

2. Most of the families of malnourished children do not have toilets 

3. If they had toilets, they were mainly soil ditch, not cement type. 

e. Malnutrition and its relation to health education: 

1. The mothers of the malnourished children had wrong concepts and beliefs about 

the health and nutrition of their children 

2. They did not boil the water for preparing the milk formula for their children 

11•••••• .... •IYIIH ) ! • ◄ -. t 1 • ~ -' - · · ••••• 



f. Malnutrition and its relation to the mortalitv of the sibling 

1. The mortality pattern revealed higher 1-4 year old mortality among the siblings 

of the malnourished group. 

II Special Problems 

3 3 

1. Weaning and Supplementary Feeding: Breast feeding is a necessity for infants and 

young children in this community. Early weaning (before the age of six months) results 

in increased incidence and early occurrence of diarrhoea and hence malnutrition. It 

was interesting and unusual to find that about 6 per cent of the children in this study 

have never been breastfed and also that most of the children in this community were 

weaned abruptly. 

Weaning patterns vary by such factors as when weaning occurs, how long the 

transition takes, what is fed and the manner in which feeding is accomplished. It 

is usual to classify the time at which weaning from the breast is completed, as follows: 

a. Very early weaning: less than six months 

b. Early weaning: less than one year 

c. l.tite wenning: ofter one and a half yea~ 

The nutr: tional effects of weaning at these particular times will depend not only 

on timing but also on what is fed and how it is fed. 

The age at which breastfeeding stops is an extremely important predictor of risk: 



early cessation of breastfeeding in itself confers very great health risks. These have 

been discussed elsewhere at length. 

Introduction of other foods is also highly variable at weaning and is often un­

related to the infant's needs. 

3 !.) ! 

The term weaning is used by some lo refer to the total cessation of breastfeeding 

and by others in reference to the time or period at which solid foods, or foods other 

then milk are introduced (Morley, 1973). In actual Fact, in this community it is best 

for the child if solid foods are introduced long before breastfeeding ceases. 

The age at which solid or semi-solid supplements of other foods to breast milk 

begins is olso important in predicting the nutritional status of the weanling. The later 

solids are introduced the greater is the risk of malnutrition, though very early intro­

duction of solids causes increased risks of infection if the food fed is not hygienically 

prepared. 

After approximately five months of age, semi-solid foods ore necessary to supple ­

ment the infant's breast milk intake, since at this age breast milk supplies are usually 

not adequate to maintain good growth. 

Infant weight gain is most rapid in the first six lo nine months ofter birth (during 

the time the infant doubles his birth weight). Weight gains remain high but gradually 

decrease in the next six months. The normal rate of weight gain in the second year of 
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life is only one third that of the first year, and the rote slows down further in the third, 

fourth and fifth years. If, as in the children in this study, food is not supplied for 

growth when rotes are high, it may not be possible to recoup losses later (Thomson, 1970), 

2. Types of Supplementary Food: 

a. The fomi ly food : 

The family food, which was found to be satisfactory in this study, in the proper combina-

tions may be sufficiently rich in protein, calories, vitamin A, iron and other nutrients 

to meet needs which cannot totally be met by breast milk. This will allow good growth 

if the food is given with_ mother's milk in sufficient amounts and concentrations. It is 

when the wrong combi notions ore used in the absence of mother's milk that problems 

arise. 

Tobie 155 shows the relation between age at which breastfeeding stops and age at 

which solids are introduced. 

Table 155 

Proboble Relationship of Age at Which Breast Feeding Stops and Solids are 

Introduced to Health Risks Among Weanlings in Developing Countries* 

Ace at which b reast 
Aqe at which solids are introduced 

feeding stops 
Very early Early Late 

< 6 mths. <..1 yr. ) I½ yrs. 

Very early (less than 6 months} high risk very high risk very high risk 

Early ( <,1 yenr) law risk high risk very high risk 

Late ( (1; years) low risk high risk very high risk 

*From: Priorities in Child Nutrition Vol. V. Annex : Nutrition Primer 

Harvard University, School of Public Health 



b. Commerc i a I baby foods: 

There is a need to encourage the use of family foods in the weaning period. The 

Protein Advisory Group of the United Nations has suggested the following definition 

(1973) for weaning foods: "processed, protein-rich foods to serve as supplementary 

foods for breastfed infants after six months of age, as weaning foods ond also ns s•!;:,pie­

ments for pregnant and nursing mothers. As a rule such products should not be recom­

mended for infants below six months of age " . 

Unfortunately, all commercial foods used for feeding infants do not fall within 

this definition with respect to being rich in protein and other nutrients. Neither ore 

they always used as supplements to the diet after six months of age. Rother, they are 

used as substitutes for breast milk under six months of age. This is extremely hazard-

ous. 

The food industry con make on enormous positive contribution to nutrition through­

out the country and especially to the nutrition of the young child. 

Some products on the market are valuable but they ore beyond the purchasing 

power of many people in this community. On the other hand some products ore not 

valuable from the nutritional, as well as from the economic (price) point of view. 

Among the poor sector in this community, risks of contamination are high if com­

mercial baby foods are fed by those who do not understand their proper use, especially 

when they are fed almost exdu,iv ely to a child under one y,eor old. The use of 

-
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commercial baby foods by the poor in this community brings up the following problems: 

i. Complication and disruption of traditional patterns of weaning: weaning from 

bottle to cup and from the special baby foods to the family diet introduce extra steps 

in the weaning process. 

ii. Confusion: health workers and mothers may be uncertain as to the age at which 

solids should be fed with resulting variations and unsupervised practice. If baby 

foods are fed below four months of age, there is a high risk of contamination under 

the usual hygienic conditions existing among the poor in this community. 

iii. Costs: the extremely high prices of these commercial baby foods, regardless of 

proter n and other nutrient content, place them beyond the means of most consumers 

in poor countries. 

iv. Improper use of these foods: these products are not designed as complete foods 

to be used as a source for all nutrients, but may be improperly used as such, rather 

than as supplem~nts ta milk based diets. 

v. Variable nutritional value: from low to high in protein and other nutrients. There 

is a need to establish food standards for all the baby foods in the country. 

vi. Need for refri gerotion (in the case of some foods). 

c. Special protein-rich foods: 

Because of the various difficulties encountered with commercial baby foods, other brms 

of baby food should be devel:,ped which are high in protein, energy and other nutrients . 

A number of successful weaning food mixtures of this type have been developed; 

such foods ore 
O 

helpful tool in many situations for teaching mothers about the special 
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needs of chi I dren. 

However, these products are unlikely to be the final solution for the problems of 

wean!ings in Jordan. The fol lowing points should be properly considered: 

i. The major problem which remains once the considerable obstacle of manufacturing, 

packaging and marketing have been solved, is cost. This should be within the reach 

of oil children. Government subsidies would almost certainly be necessary if weaning 

foods were to be used by the vast bulk of the poor population. 

At the some time it is clear that foods at the time of weaning need to be higher 

in protein as well as in calories. 

ii. A second problem is acceptability: parents may not feed their children such rich 

weaning foods even if they could afford them 

iii. A third problem is that such products should be d•stributed properly to the far 

rural areas and that use should not be limited to some rich families in the big cities, 

iv. Unless locally available foods are used, then the country would rely on food 

donations and supplements which ore either imported or not available at home. 

v. They may be imported foods which are provided by international or bilateral 

agencies and hence, uncertain in supply at least over the long term. 

Imports of bulk commodities, either free or on concessional terms may be avail­

able to fo.ed weonlings. fapeciolly designed and prepared foods have now been 

developed (WHO/UNICEF, 1972). 

The development of corn-soy-milk (CSM) and wheat-soy-blend (WSB) by the U,S. 

government was perhaps a more successfu l effort than man)' other country deve loped 
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products, These products are distributed through a biloteral aid programme and not as 

self-sustaining efforts of the country itself. There are also other disadvantages in rely­

ing on such aid to feed weanlings (Berg, 1973). While the food may be free, other 

costs are high - at least one third over the cost of food, While it may represent an 

acceptable form of foreign aid, it does imply reliance on outside sources for food and 

discourages local manufacturing and government initiatives. There may also be prob­

lems with the black market and actually getting food to the consumer. The primary 

reason for food aid may be political, and technical details such as objectives and 

evaluation of the programme may not be carefully thought out. 

3. Com bat agci nst lnfec ti on: 

Infectious diseases represent a problem to the weanling in terms of their direct effects 

on health and alterations of the physiological requirements and utilization of nutrients. 

They are also a problem because of their indirect effects in precipitating malnutrition, 

due to the changes in maternal feeding procedures during times of illness as well as 

to decreased appetite, decreased food intake, increased energy expenditure, dec reased 

absorption and increased outputs of nitrogen by the child. 

These infectious diseases include diphtheria, pertussis, typhoid, intestinal para­

sites, food borne infections, various other types of diarrhoea and ma I absorption syndromes, 

respiratory infections, otitis media and measles. The weanling in this community moy be 

continuously assaulted by one or more of these conditions. The possibility of spread of 

infection, due to changes in the environment may be greater at some times than at 



others. The environmental hazards affecting the weoni ng process often moke it por­

ticulorly riskyduring the summer months or when the infant is ill, as gostrointestinol 

disturbance and dehydration ore most likely to occur. This combat against infection 

should comorise: 
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a. Maior efforts to improve environmental sanitation and to guorontee o sotisfoctory 

water supply 

b. Mass immunizotion programmes against diseases such as TB, smallpox, diphtheria, 

tetanus, pertussis, polio and measles to be carried out during the first year of life. 

4. Family Planning_ 

Most of the emphasis in family planning has largely remained on the size of the family 

rather than on birth spacing. Limiting the size of the family demands a behavioural 

change. A campaign for prolonged birth interval does not require a fundamental 

behavioural change, and thus has an increased chance of success.. 

In order to have the best possible relationship between the health worker 

promoting ri family planning programme and the villagers in Jordan, the following 

points should be taken into consideration: 

1. The health worker must understand the attitudes of the recipient towards 

disease and objectives in life. 

2. The present status of communication between the doctor in rural Jordan and the 

recipient of health ser.vices is poor. This relationship is slightly better between 

nurses in clinics and recipients. Loc:ol nurses and health workers often understand 

the people's beliefs and attitudes better than the professional health worker. 
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3. Parents in these areas expect from their children either physical strength in tenns 

of growth ond stoture or ability to do well in school. The educational programme 

must stress the scientific evidence that the child born after on adequate birth interval 

is healthier ond stronger ond will do better ot school than the child born ofter only 

a short birth interval. 

4. Breastfeeding should be considered os port of the reproduction physiology and 

closely inter-related with family planning. Maintaining breastfeeding for a long 

period should be a major teaching responsibility of health workers. 

5. Education and Training 

Education and training in nutrition should be promoted on all levels. The key person­

nel to be reached are the staff of MCH services and other groups should be reached 

such as home economists, teachers, social workers, etc. 

The programme should, os much as possible, make use of material from the 

pertinent areo and could comprise various activies such os: 

a. Workshops, seminars, etc. arranged on a notional basis 

b. Nutrition courses for university graduates 

c. Nutrition courses for intermediary and low level personnel 

d. Field training and field surveys. 

6, The Role of the Health Services in the Control of PCM 

There are two groups of children for whom specific efforts of health workers should 

be directed: 



l. Children at risk 

2. Children suffering from PCM 

The activities required include efforts directed towards reducing the following: 

1. The number of children suffering from severe PCM 

2. The incidence of complications in severe PCM 

3. Morta Ii ty re tes due to severe PCM 

4. The number of moderate c·oses progressing too severe state. 

In actual practice, what can be done depends almost exclusively on the 

quantity and quality of the resources available to this purpose. 
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These objectives mentioned above con be reached through the combined 

efforts of curative, rehabilitation, preventive and promotional activities. This 

section is concerned to outline what those activities might be. Through this section 

an indication on the assistance in the form of equipment, food material, training 

facilities and vehicles might be expected to yield positive results in the control of 

m.:,lnutrition through the health sector. 

o , The role of hospitals in treatment and prevention of mr:,lnutrition 

The effectiveness of curative services can be very law when treating advanced protein 

energy malnutrition, especially if complications exist. Although hospitals in Jordan 

treat malnourished chi I dren in great numbers, the treatment given is often inadequate 

because of lack of facilities, trained personnel, etc, Treatment is usually focused 

on the complications of the intercurrent episodes such as bronchopneumonia, diarrhoea 
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and measles, and child may return to his home as malnourished as he was when treat­

ment began. Generally there is no coordination between the curative measures given 

at the hospital arid the follow up provided by the Health Centres after the child ' s 

discharge. The net result of inadequate hospital treatment with no follow up is that 

the resources expanded for each fully-recovered child can be very high. 

Some facilities for the hospital treatment of the severely malnourished child 

exist i n mos t of the hospitals in Jordan . Hospital trea tment is expensive and it has been 

very ineffective in terms of money spent for each complete recovery. 

In order to increase the cost effectiveness the following points should 1:--e 

followed: 

Adequate dietary treatment 

II Adequate treatment of complicating episodes 

Ill Education of mother or both parents 

IV Follow up of discharged patient at home, and referral to nutritional rehabilitation 

centres. 

Hu~pitol staff should take an interest in the prevention of relapses as an 

important way of increasing the efficiency of their work and for avoiding an overload­

ing o f curativ services wit h relapsed cases. Insufficient coordination of the curative 

and p reve nti ve aspects o f programmes dealing with severe PCM is a factor responsible 

for th la w lev I of e ffi c iency and the high hospital morta lities . 
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I Adequate dietary treatment in hospital con be improved by: 

o. Programmes to train physicians and nurses in the dietary and medical treatment 

of malnutrition. The high calorie requirement for recovery from morasmus (Ashworth, 

Bell, Jorn es end Waterlow, 1968, and Graham, Cordano and Baertt, 1963) is often 

not understood and on insufficient diet con prolong hospitalization. Vv'hen effectively 

applied, this therapy shortens treatment and saves money. 

b. Making certain that necessary foods are available. Mothers themselves might help 

in supplying the food for the hospitalized child. 

c, Setting up a dietary kitchen for the treatment of malnutrition is important to 

decrease cross infections. 

II A dequote treatment of complicating episodes. The most im portent com plicotions in 

malnutrition are electrolyte/acid based distrubonces (mainly os o consequence of 

diarrhoea) and infections. The provision of diagnostic tools at the laboratory level 

(micro-biological, electrolyte/acid base) ore essential for shortening the period of 

hospitalization through better diagnosis and prompt specific treatment. The training 

of physicians in treating the complicoted coses by means of travelling seminars end the 

provision of hydration equipment and fluids. 

Ill Education of them other or both parents. There is o need cl the hospital buildings 

for greater preventive m eosures, such cs providing foci Ii ties for the education of the 

mother or both parents. The instruction should include the basic factors regarding the 

cause and treatment of the child's illness; nutrition and health; environm entol 

hygiene at the home level; what lo do when the child is ill, etc, 

~····••aw ... ua■a 
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I Adequate dietary treatment in hospital can be improved by: 

a. Programmes to train physicians and nurses in the dietary and medical treatment 

of malnutrition. The high calorie requirement for recovery from marasmus (Ashworth, 

Bell, Jam es and Waterlow, 1968, and Graham, Cordano and Baertt, 1963) is often 

not understood and on insufficient diet can prolong hospitalization. Vv'hen effectively 

applied, this therapy shortens treatment and saves money. 

b. Making certoi n t hot necessary foods are avoi I able. Mothers them selves might help 

in supplying the food for the hospitalized child. 

c. Setting up a dietary kitchen for the treatment of malnutrition is important to 

decrease cross infections. 

II Adequate treatment of complicating episodes. The most important complications in 

malnutrition ore electrolyte/acid based distrubonces (mainly as a consequence of 

diarrhoea) and infections. The provision of diagnostic tools at the laboratory level 

(micro-biological, electrolyte/acid base) ore essential for shortening the period of 

hospitalization th rough better diagnosis and prom pt specific treotm ent. The training 

of physicians in treating the complicated cases by means of travelling seminars and the 

provision of hydration equipment and fluids. 

Ill Education of the mother or both parents. There is a need at the hospital buildings 

for greater preventive measures, such .:is providing facilities for the education of the 

mother or both parents. The instruction should include the basic factors regarding the 

cause and treatment of the child's illness; nutrition and health; environmental 

hygiene at the home level; what to do when the child is ill, etc. 
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IV Follow up of the discharged patient. 

a. In the home: here the availability of vehicles increase effectiveness through 

mobility. Also programmes to provide extra onq/or special foods for home treatment 

ore bound to produce qui ck recovery. 

b. In the health centre: watch must be kept for relapses. The child discharged from 

the hospital ofter treatment should be referred to a health centre whenever possible. 

Programmes should be developed to provide teaching and demonstration facilities at 

health centres. Programmes directed to providing transport facilities might make 

these activities more possible end effective. 

b. Nutrition Rehabilitation Centres in Treatment and Prevention of PCM 

.3 
The concept of Nutrition Rehabilitation Centres was introduced by <Z,engoa, based 

on O scheme which divides children in the community into two groups: nourished and 

malnourished, with further division of the lotter category into three gradients - mild, 

moderate and severe, as shown below. 

1. Nourished (well baby or healthy child) 

2. Mildly mr.ilnourished 

II Moderately malnourished 

Ill Severely malnourished 

The objectives of the Centre ore: 

a. To rehabilitate the child 

b. To educate mothers 

•w~ell _ l G 
~ ourished ~ ~ 

I MC1i I 

GJ w 
l 

I N RC r I Hospi tel I 

- I 
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The MCH service provides core for the well and mildly malnourished child; 

the hospital service (after costly and unsuitable long term convalescence due to cross 

infection and other reasons) is meant to deal with severe cases, and the Nutrition 

Rehabilitation Centre is intended to fi II the gap between the two extremes. In 

rehabilitating the child and educating the mother, such centres, if well supervised 

and operated, could ploy o decisive role in the prevention of malnutrition recurrence 

in the rehabilitated child as well as the occurrence of new coses in other siblings. 

The centres ore usually placed in simple end very modest facilities. Mothers 

ore taught about nutrients, feeding of children and the recovery process. Since no 

medicines ore administered, mothers come to realize that drugs ore not necessary for 

nutrition rehobilitotion. 

The director of the centre is a school teacher, who is trained in nutrition 

education end operates the services under the supervision of the physician in charge 

of the adjacent Health Centre. 

Although the N.E.R.C. hos severe! advantages (i.e. effective care, reduced 

cost, spare hospital beds for the severe coses), it also hos sc~e limitotiom. This type 

of service con only operate in urban communities and places with proper transportation. 

Children ore usu,,lly kept for fifteen days with the possible risk of outbreaks of communi ­

cable diseases, although they should all be immunized on admission. Mothers often 

like to follow their own ways. The need brodoptation to the local.etting was also 

cited as a limiting factor. 
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In evaluating the effectiveness of the service, the following criteria are 

used: 

1. Performance and growth of the child during and ofter the rehabilitation phase 

2. Changes in family feeding and dietary habits 

3. Performance of other children in the family 

4. Number of coses coming from the some community with second and third degree 

malnutrition. 

c. Prevention and Promotion 

Close and continuous observation of the nutrition of individuals and of the factors 

which determine health in o community should be achieved in two ways. 

Early 'Naming of situations which con lead to a deterioration of the nutritional 

condition of large numbers of individuals, such as wars, displacements, internal 

troubles, economic crises, og ri cul tura I disasters (droughts) or epidemics. 

II The identification of individuals who are at 'high risk' of becoming severely 

malnourished. 

The proper identification of the conditions which actually mean 'high risk' con 

operate on two levels: 

1. On the population at forge: methods employed here should be simple like the 

Ouak Stick for exomple (Arnhold, 1969), or the head circumference/arm circum­

ference ratios (Kanowoti and McLaren, 1970). 

2. At health centres and MCH centres here, the definition of high risk can be docu­

mented more thoroughly by monitoring failure to thrive or the socio-economic situation 

of the family. The child who meets the criteria is given special treatment and priority 

subject to the limitations of the avoiloble facilities and resources. 



Figure 44 is a suggested preventive programme of malnutrition in Jordan 

based mainly on the findings of this study. 

Ill Recommendations 

1. Rural mothers who ore experts in breastfeeding should be encouraged to continue 

this practice. Greet efforts should be exerted to motivate the others who ore not 

breastfeeding. 

2. Weening should not sta rt until about the age of six months, to be gradually com­

pleted by the age of one year. 
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3. Abrupt weaning and early, unsupervised supplementation of breast milk should be 

discouraged. 

4. The type of weaning foods that can be given as supplements to breast milk should 

be especially studied, togeth~r with the woy they can be administered. The use of 

fomi ly level weaning food should be strongly emphasized. 

5. The government ond particularly the Ministry of Health should give strong support 

to the production and distribution of industrially processed weaning foods. 

6. The Ministry of Health should participate in ensuring the safety, :,igh nutritive 

value, palatability and low cost of processed foods. Standards of infant foods for use 

in Jordon should be examined by properly qualified agencies. 

7. Legislation concerning the control of the compositior. and vclue of weaning foods 

in the market and for prevention of misleading standards for their promotion is recom-

mended, 
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8. Major efforts to improve environmental sanitation and to ensure a satisfactory 

water supply should be made. 
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9. Mass immunization programmes to be carried ai;t during the first year of life against 

preventable diseases and especially measles. 

10. Planning for the prevention of specific vitamin deficiencies especially vitamin D 

through proper education and exposure ta sunlight. 

11. MCH services should be strengthened and expanded for o more complete coverage 

of the child population in Jordan. Special consideration should be given to the training 

of physicians, midwives and health visitors responsible for operating the services. 

12. Encourage the active caoperati on of non-governmental workers and agencies 

in MCH work. 

13. In planning and operating MCH services, on integrated approach, including 

nutrition education and family plonni ng needs to be emphasized. 

14. The establishment of Nutrition Rehabilitation Centres is recommended as on integral 

port and expansion of the existing health services. 

15. Education and training should be promoted at all levels. The under graduate 

teaching of paediatrics in Jordan Medical School be more community orientated, 

and include as much as possible of the social and preventive ospects of child health. 

16. For adequate planning and evaluation of nutrition and health programmes certain 

types of demographic and vital statistical data are needed. Accurate and reliable 

information about death rotes especially in neonatal and infancy periods and in the 

child populntion 1-4 years of age is essential. 
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17. There is o need to study the locally used contraceptives 0 1 well os their effective­

ness and other related molters . 

18. Roisi ng the standards of the effectiveness of the present curative services, 

especially the paediatric services with regard to treatment of nutritional coses 

and rehydration methods by applying modem methods and the use of micro-methods 

for electrolyte studies. 

19. The pyramid o child health core must be built on o Firm base; it should be 

organized from the bottom up and not from the top down. The main cornerstone 

for improving rhe child health core in Jordon must srem from properly organized 

health services. Public health administration is the core of the problem as shown 

in figu re 44, n w organization, staffing and set up is needed. 
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