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Abstract 
 
Empirical evidence to determine the health status of children aged less than five years was gathered from an 
area in Rawalpindi, one of the large cities of Pakistan. Of the total 1301 children ever born to 341 ever-
married women aged 15-39, morbidity data was limited to the cohort of 616 children who were below the age 
of five at the time of the survey conducted in the first half of 1992. Two separate variables, diarrhoea and 
fever, were used as dependent variables to measure the overall incidence of gastro-intestinal and respiratory 
infections and to ascertain the pattern of morbidity. 
 
Multivariate hazards model analysis showed that synergy of infections, prior immunizable or a serious 
illnesses contracted, the type of toilet facility, measuring the hygienic living conditions, familial differences in 
child health, access to sources of knowledge, and susceptibility to contracting infections by age of the child 
were the major covariates of child morbidity. Overall, the amalgamation of both quantitative and qualitative 
information led to the conclusion that child health is an outcome of and largely dependent on enhanced 
knowledge of the causes of the transmission of major childhood diseases, and more importantly, the type of 
curative and preventive measures adopted by the mother to affect child health. Maternal education was found 
to be the major contributory factor in raising health-related knowledge and awareness for improved child 
health.  
 
 
As is known, except for accidental causes, death is almost always preceded by a shorter or longer episode of 
illness. The types of illnesses contracted are largely a function of the age at which vulnerability to certain 
infections is at its maximum. For example, children below the age of five years, the focus of this study, are 
most susceptible to various immunizable and other communicable diseases. These diseases are preventable 
but, if proper and timely curative measures are not taken, can put the child at a fatal risk. Although causes of 
child mortality vary from country to country, it is generally accepted that infectious, parasitic and respiratory 
diseases, combined with nutritional deficiency, play a major role in determining the mortality levels in most 
developing countries (United Nations, 1982). Hull and Rhode (1980) estimated that the synergistic triad of 
malnutrition, diarrhoea, and acute respiratory infections accounted for 64-68 per cent of all infant deaths and 
73-80 per cent of all deaths under the age of five in Java. In tropical African countries nearly all children 
suffer from malaria and at least one million children die from it each year (United Nations, 1982). In Pakistan, 
almost all studies suggest that the major contributors to child mortality are gastro-intestinal, parasitic, and 
respiratory diseases and malnutrition (Awan, 1986; Rukanuddin and Farooqui, 1988; Ahmed, Bhatti and 
Bicego, 1992). According to statistics, the high incidence of infective and parasitic diseases, dysenteries, 
malaria and tuberculosis together with malnutrition resulted in 73 per cent of the infant deaths (Irfan, 1986). 
Nutrition Division (1988) figures show that 48 per cent of all Pakistani children were malnourished, 10 per 
cent severely malnourished and around 65 per cent anaemic. The Pan-American Health Organization study of 
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35,000 infant and child deaths in Latin America reported that 57 per cent of all deaths had malnutrition as the 
underlying or associated cause (Puffer and Serrano, 1973).  
 
The fact that much emphasis has been laid on malnutrition in association with other diseases is because the 
two work both as cause and effect of each other. Protein-energy malnutrition is the most important nutrition-
related problem in the developing world (WHO, 1971). It renders infants and children vulnerable particularly 
to respiratory and gastro-intestinal infections and affects their immune status (Keusch and Katz, 1979); it 
often results in prolonged suffering (Black, Brown and Becker, 1984) which in turn adversely affects the 
nutritional status.  
 
Almost all childhood gastro-intestinal, respiratory and other communicable infections can easily be contracted 
from the physical environment both at home and in the surrounding areas. The persistence, exacerbation, 
elimination or prevention of these diseases largely depends on the preventive and curative measures adopted, 
which in turn depend on mothers' hygienic awareness and behaviour, and knowledge about the causes, 
transmission and prevention of these diseases. On the other hand, the type of preventive and curative 
measures adopted depend on the mother's perception and beliefs about the causes of the disease. The age of 
the mother and the survival of the child during early infancy are considered to be correlated with the 
biological factors but at the same time can largely be a function of the abovementioned factors. In many 
traditional societies, like that in Pakistan, women give birth to children at home which may expose the 
newborn to unhygienic conditions for confinement. Much of the likely exposure to life-threatening diseases 
such as tetanus, caused by severing the umbilical cord with an unsterilized knife, or other cutting device, can 
be avoided if the mother knows about hygiene and the cause and transmission of disease. 
 
In investigating the reasons for high levels of morbidity amongst children less than five years in Pakistan, this 
study aimed at: first, determining the overall level of disease incidence, especially of gastro-intestinal and 
respiratory infections in the study area; second, identifying some of the major covariates of child morbidity; 
and third, to tease out some of the mechanisms whereby a relationship is established between these illnesses 
and its covariates. 
 
 
Data and Methodology 
 
Data for this study was derived from an area in Rawalpindi, one of the large cities of Pakistan, in the first half 
of 1992. The area was purposely chosen to focus on the target population mostly in lower-income households 
and because of the expected heterogeneity of ethnic, religious and other socio-demographic characteristics. 
The basic purpose was to offset the tradition of explaining the obvious differentials in child morbidity, leading 
to mortality, by urban and rural areas, which is rather a comparison indicative of the disparities in resources 
considered essential in maintaining good health. Overall, this study aimed to demonstrate that differences in 
child health exist in the same locality even when access to facilities is controlled. That other non-economic 
factors such as maternal health-seeking attitudes and behaviour, including access to sources of health and 
other information and knowledge about the causation of childhood illnesses were major contributory factors to 
child health. 
 
The physical environment of the field site is typical of large cities in Pakistan, its main features being: narrow 
lanes, formed by long straight rows of houses built on either side; majority of the houses were double or triple 
storeyed, built on a small area with a maximum number of habitable rooms and with small open drains 
running beside the houses. The residents had equal access to all the city amenities like electricity, piped water 
and toilets attached to a crude sewerage system. There were a variety of medical, educational and other 
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facilities considered important for living and the general social development of the people. However, the area 
is representative of that part of the city which is less developed and is inhabited by the poor. This is apparent 
from the fact that in most cases, two or three families with a large number of members were living in one 
house, occupying one room, and sharing one toilet and one water pipe. Of the total 341 households included 
in the survey, around 60 per cent were living on a total household income of Rs. 900 to Rs. 3000, which is 
considered to be at the lower end of the income scale. Other permanent features of the area which showed that 
it was neither well developed nor properly maintained were the litter in the lanes, the open drains, small shops 
operating from one room of a house and the dusty roads adjacent to the living area.  
 
Most of the inhabitants were Muslims and Punjabis and followed the tradition of a joint family system. 
However, a few of the younger couples seemed to have broken away from the tradition and were living 
independently. Close to 50 per cent of the respondent mothers had never attended school and as high as 58 per 
cent of them were married by the age of 19 years. Of the total ever-married mothers interviewed, only 17 per 
cent were doing some kind of a paid job outside home. Majority of these were Christians (comprising 30 per 
cent of the total study population), working mostly in the nearby hospitals, clinics or the municipality as 
nurses, midwives or sweepers. It must be noted that traditionally and religiously speaking, Muslim women are 
expected to observe purdah, that is, maintain minimal contact with males outside home for which they are 
expected to remain indoors. Christians, on the other hand, are comparably more open to the outside world, 
which allows them freedom of movement, and hence, interaction with other people, as well as, access to other 
sources of information and knowledge.  
 
The inhabitants had access to two large government hospitals, two Family Welfare Centres and quite a 
number of private clinics and pharmacies close by. There were also a number of homoeopaths, hakims 
(practicing traditional medicine) and spiritual healers. In spite of the modern medical facilities, the tradition of 
delivering babies at home continues to be the preferred practice as amply demonstrated in this study which 
shows that as high as 70 per cent of the respondents had their babies delivered at home assisted by a 
traditional birth attendant. Many did not feed colostrum to the child as it was not perceived as milk and its 
contents were considered poisonous. Such a practice resulted in delayed breastfeeding and deprived the child 
of the much needed rich nutrition and immunity to many infections right after birth. Thus, at the early stages 
of life and when the child was weaned, the common practice was to put the child on cow's milk which is 
generally diluted with unclean water, leading to infections, particularly gastro-intestinal infection. The 
condition was often aggravated by other unhygienic eating habits.  
 
Likewise, information obtained from all the mothers included in the study revealed that as high as 81 per cent 
of the children had been immunized. However, both quantitative and qualitative data show that many 
mothers, mostly uneducated, were not particular about keeping record of the type and date of the vaccine. In 
other cases, mothers were unaware or were not conscious about the importance of ensuring completion of all 
the follow-up doses. According to statistics available for 1987-88, the overall coverage of vaccines against 
tuberculosis (BCG), polio, Diphtheria, Pertussis and Tetanus (DPT), and measles is 77, 64, and 55 per cent, 
respectively (UNICEF, 1990). Amongst these the incidence of measles and BCG diseases is very high in 
Pakistan. Khan and Baker (1979) estimated one million children a year were sick with measles and about 
20,000 deaths were caused by measles disease alone.   
 
In the time of child illness, its management and the well-being of the child is largely an outcome of the 
mother's knowledge and beliefs of the cause of the ailment and the kind of treatment to be provided. For 
example, diarrhoea in summer is generally considered inevitable and is not taken seriously. Many mothers do 
not perceive the condition of the environment or bad eating habits as a source of gastro-intestinal ailments. 
Thus, a child defaecating four or five time a day is not, for many mothers, a cause of alarm, warranting 
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medical treatment. If the condition persists, with a slight increase in the frequency, the child is stopped from 
having 'hard and hot' food like meat, lentils or chillies or any greasy food. Milk and some other liquids are 
also withdrawn as they are perceived to increase the frequency of defaecation. The child is simply given plain 
boiled rice or black tea to facilitate easy digestion or to decrease the frequency of defaecation, leading to 
under-nutrition and further lowering the immune system of the child's body. Similarly, in case of fever, the 
mother starts with self-medication by giving a home remedy, an aspirin or a very common, red fluid (as 
described) which the respondents often said they had kept for some time. The child is allowed to go about as 
usual. When the condition of the child really gets serious, the mother rushes to the nearby doctor. Amongst 
these women, the most harmful practice was of keeping the unused medicine, whether right or wrong, for 
future use if the symptoms of the illness were similar amongst any of the ill children in the house.     
 
However, all children were taken to either a hospital or clinic, although, plurality of treatment, that is both 
traditional and modern medicine was often practiced simultaneously. Similar findings were reported by Rao 
and Richard (1984) in the rural areas of Tamil Nadu, India. They found it 'surprising that the inexpensive local 
indigenous traditional practitioners are not the first choice for treating illness'. Modern medicine is thought to 
provide a quick remedy and it is associated with the modern world. The frequency and the type of the illness 
largely determines the use of both the modern and traditional methods of healing. For example, in the case of 
respiratory and diarrhoeal illnesses, the most common amongst the children and as described above, mothers 
generally try simple traditional methods at home. If the illness persists they rush to a nearby hospital or a 
clinic and put the child on the medicine prescribed. With the notion that the child will be cured of the illness 
in about two days or so, they go to another doctor if the condition persists. In case of a stalemate or 
exacerbation of the child's condition the mothers try traditional healers or other doctors.    
 
As already stated, to obtain empirical evidence, information on child morbidity was collected from 341 ever-
married women aged 15-39 years who had at least one child below the age of five at the time of the survey. 
The variables which formed the primary base of analysis included the number of children ever born to each 
mother and the numbers alive at the time of the survey. Information obtained revealed that of the total 1301 
children ever born to these women 616 children were below the age of five at the time of the survey. Out of 
these, 58 were not alive at the time of the interview and therefore were excluded from the indepth analyses on 
child morbidity. To aid interpretation and substantiate the results obtained, qualitative information was 
gathered from 20 key respondents and 20 health care providers to elaborate on the causal links for a better 
understanding of the mechanisms through which child morbidity leads to child mortality. 
 
Each mother was asked if the child had suffered from gastro-intestinal infection in the four weeks preceding 
the survey. The symptoms associated with diarrhoea included watery, mucous and bloody stools with at least 
three motions a day, having lasted for more than two days. Mothers were also asked if the child had suffered 
from fever, cough and cold, either alone or in combination, in the four weeks preceding the time of the 
interview. Other important information on antenatal care, place of delivery, immunization status, 
breastfeeding and weaning practices, illnesses ever suffered by the child, and health-related measures adopted, 
was collected for all children, dead or alive, and contributed to the understanding of the reasons for child 
morbidity.  
 
To examine the relationship between morbidity and its correlates, univariate and multivariate logistic 
regression analyses were conducted separately for both diarrhoea and fever.  A semi-parametric approach 
based on Cox's proportional hazards model (Cox, 1972) using the method of maximum partial likelihood 
(Cox, 1975) was employed for final analysis using EGRET procedure. The model uses the joint distributions 
of all the observations to maximize the log partial likelihood and takes into account the multiplicative effect of 
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the explanatory factors on the hazards functions and includes the censoring and the failures. In the 
proportional hazards model, the hazard function is given by: 
 
h t z t g z( ; ) ( ) ( ; )= λ β  with g z zT( ; ) exp( )β β=  
where is  
z is a vector of explanatory variables, 
b is a vector of regression parameters,  
(t) is the baseline hazard function 
The log-partial likelihood in the Cox's model is given by : 
l D z zi

i

n

i
T

j i
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j
T= ∑ + ∑

= =1
[ ln exp( )]β β

 
 
where Di is the censoring indicator 
 
 
Note: the index i here is based on an ascending order reordering of the failure/censoring time. b is estimated by maximizing 

the log-partial likelihood function. 
 
However, before the proportional hazards models were consturcted, the variables of interest were grouped 
into four broad categories: socio-economic; environmental; demographic; and behavioural factors. This was 
followed by converting each variable into categories of two or more. The percentage distributions of 616 
children under the age of five, dead or alive, are given in Appendices tables 1 to 4. 
 
Table 1: Selected univariate hazards models for the incidence of diarrhoea in the four weeks 

preceding the survey (N=558) 
Variables Scaled Deviance Likelihood Ratio Degrees of 

Freedom 
Null  649.600   
Mother's past residence 648.520 1.080 1 
Mothers present residence 649.107 0.493 1 
Religion  647.800 1.800 1 
Mother's age 641.846 7.754 4 
Mother's education status 646.965 2.635 2 
Father's education status 648.387 1.213 2 
No. of household members 649.491 0.109 1 
No. of house rooms 646.380 3.220 1 
Type of garbage disposal 648.920 0.680 1 
Type of toilet  642.703 6.897* 1 
Possesion of television 649.514 0.086 1 
Possesion of radio 648.849 0.751 1 
Sex of child 649.429 0.171 1 
Age of child 624.927 24.674* 4 
No. of children alive 645.478 4.122* 1 
Mother's antenatal checkup 646.977 2.623 2 
Place of birth 648.917 0.683 1 
Was child breastfed?  649.286 0.314 1 
Child's immunization status 649.025 0.575 2 
Incidence of fever 618.553 31.047* 1 
Type of food given 645.203 4.397 2 

Continued… 
 
 

Illness ever contracted  638.784 10.816* 1 

{0 for censoring
1 for death
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Variables Scaled Deviance Likelihood Ratio Degrees of 
Freedom 

Weaning age 647.906 1.694 2 
No. of under-5 children 648.761 0.839 2 
Persons assisting delivery 649.132 0.468 2 
No. of children dead 648.498 1.102 1 

Note: * = Significant at 5 per cent level 
 
Tables 1 and 2 present the univariate logistic models for the selected independent variables for diarrhoea and 
fever. The significance of each variable was based on the likelihood ratio test obtained as a result of the 
difference between the initial deviance, based on the null hypothesis, and the deviance obtained on fitting the 
model. Based on the significance of the overall maximum likelihood ratio test, the most significant variable 
was used as a basis for constructing the multivariate model. Thereafter, depending on the significance level, 
the multivariate model was gradually built up by adding one variable at a time, including only those variables 
which were significant strictly at the 5 per cent level.  
 
Table 2: Selected univariate hazards models for the incidence of fever in the four weeks 

preceding the survey (N=558) 
Variables Scaled Deviance Likelihood Ratio Degrees of 

Freedom 
Null  768.700   
Mother's past residence 767.104 1.595 1 
Mothers present residence 767.130 1.570 1 
Religion  764.951 3.749 1 
Mother's age 764.519 4.181 4 
Mother's education status 764.978 3.722 2 
Father's education status 767.977 0.722 2 
No. of household members 767.996 0.704 1 
No. of house rooms 768.685 0.015 1 
Type of garbage disposal 766.999 1.700 1 
Type of toilet  764.444 4.255* 1 
Possesion of television 763.912 4.78 7* 1 
Possesion of radio 768.550 0.150 1 
Sex of child 764.958 3.741 1 
Age of child 753.545 15.154* 4 
No. of children alive 767.630 1.069 1 
Mother's antenatal checkup 763.148 5.551 2 
Place of birth 768.626 0.073 1 
Was child breastfed?  768.647 0.052 1 
Child's immunization status 767.629 1. 071 2 
Incidence of fever 737.652 31.047* 1 
Type of food given 765.944 2.755 2 
Illness ever contracted  760.566 8.133* 1 
Weaning age 768.576 0.123 2 
No. of under-5 children 758.825 9.874* 2 
Persons assisting delivery 768.293 0.406 2 
No. of children dead 763.573 5.127* 1 

Note: * = Significant at 5 per cent level 
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Incidence of diarrhoea by age of child 
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Source:  Child Health Survey, Rawalpindi, 1992 

Figure1: Incidence of diarrhoea and fever in the four weeks
preceding the survey. 
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Patterns of Morbidity  
 
Information obtained from mothers on the occurrence of gastro-intestinal and respiratory ailments 
amongst children under five years of age at the time of the survey revealed that in the four weeks 
preceding the survey 27 per cent of the children had contracted diarrhoea. Out of these, 45 or 8 per cent of 
the children either had a recurrence of diarrhoea or had continuously suffered from the illness throughout 
the four-week period considered to measure the incidence of the ailment. Eleven of these children were 
also reported to have excreted blood with the stool. Figure 1 shows the percentage of children suffering 
from both diarrhoea and fever, in the four weeks before the interview, by the age of the child. 
 
Forty-five per cent of the children were reported to have suffered from fever and 53 per cent from cough, 
during the same four-weeks period. In the case of 77 per cent of the children, the state of high 
temperature was accompanied by cough while 10 per cent had fever only. The cumulative statistics on 
child morbidity also revealed that 65 per cent of the children who had diarrhoea had also suffered from 
fever during the four weeks before the survey. Figures obtained from the Pakistan Demographic and 
Health Survey, 1990-91 show that 15 per cent of all children below the age of five years had suffered 
from diarrhoea, while 2 per cent had suffered from bloody diarrhoea during the two weeks preceding the 
time of the survey. The report mentions possible underestimation of the annual prevalence as the survey 
was conducted before the monsoon season which is associated with high prevalence of gastro-intestinal 
infections. The results also indicate that the incidence of diarrhoea was highest amongst children under 
two years of age. This is consistent with the results obtained for this study (See Figure 1 and Table VII). 
Likewise, the reported figures on prevalence of fever was 30 per cent, and 16 per cent for cough with 
rapid breathing. The incidence for fever was found to be particularly high (43 per cent) among infants 
aged 6-11 months (Rukanuddin and Hasan, 1992). This finding also supports the results of this study 
which found children aged between one year to be at the highest risk of respiratory infections (Table 
VII).  
 
 
Univariate Results   
Intestinal and respiratory infections 
 
The main effects of the univariate analysis for diarrhoeal and respiratory diseases are presented in Table 3 
and Table 4.  Table 3 shows that a total of five variables, the type of toilet facility, the age of the child, 
number of living children in the household, the incidence of respiratory infections, that is fever, and 
illnesses ever contracted by the child were factors which were significantly correlated, at the level of 5 per 
cent, with the incidence of diarrhoea in the study area. The coefficients and the standard errors of the 
eight univariate models presented in Table 4 indicate that the same variables or sources were also 
independently associated with the incidence of respiratory infections along with two new variables, the 
possession of a television set in the household and the total number of children below the age of five in 
each household. Also, as is apparent, fever in the diarrhoea model was replaced by diarrhoea in the fever 
model and the number of living children in the household, a component of children ever born, was 
replaced by the number of children dead in the model for fever.  
 
The Type of Toilet Facility  
The results show that children in households with a toilet without a water tank were around 1.73 times as 
likely to contract diarrhoea and 1.45 times as likely to get fever as children living in households which 
had a flush toilet. The result follows the logical trend and is amply demonstrated and supported by the 
information obtained from both the quantitative and qualitative data (See subsequent sections). 
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Age of the Child 
Age of the child plays an important role among the endogenous and exogenous factors which affect child 
health and susceptibility to infections. Table 3 and Table 4 show that both intestinal and respiratory 
infections follow somewhat the same pattern with children aged one year being most susceptible. The 
coefficients and the standard errors for intestinal infections suggest that the odds of getting diarrhoea were 
in the range of 2 to 5 for all children under four. Children aged one year were at the highest risk of 
contracting the ailment with odds as high as 5.02 compared to the children in the reference category. The 
risk of contracting diarrhoea declines with increase in age, being 2.50 at age two and 2.32 at age three. 
The odds ratio for children at birth up to the age of 11 months was similar to those of the older children 
but was lower than the other age groups. The findings suggest that children who were under one year 
were more likely to be protected by breastfeeding, a phenomenon almost universal in Pakistan. At age one 
the weaned child is introduced to other foods, water and cow's milk or formula milk which are all subject 
to contamination, especially if the mother is not aware of or particular about essential hygienic measures. 
The same applies to respiratory infections.  
 
Table 3: Main effects of the univariate hazards models for the incidence of diarrhoea in the four 

weeks preceding the survey (N=558) 
Variable Coefficient  Standard 

Error 
P-value Hazards Ratio 

Type of toilet     
Flush - - - 1.00 
Without flush 0.546 0.212 0.01 1.73* 
Age of Child     
< 1 0.752 0.354 0.03 2.12* 
1 1.613 0.350 <.001 5.02* 
2 0.916 0.359 0.01 2.50* 
3 0.840 0.355 0.02 2.32* 
4 - - - 1.00 
No. of children alive     
1-3 - - - 1.00 
4-11 -0.398 0.200 0.04 0.67 
Incidence of fever     
No - - - 1.00 
Yes 1.084 0.199 <.001 2.96 
Illness ever contracted     
Fatal - - - 1.00 
Non-fatal -0.640 0.0194 <.001 0.53 

Source: Child Health Survey, Rawalpindi, 1992. 
Note: * = Significant at 5 per cent level 
 
Table 4 shows that children at age one persist as the highest risk-group, being 2.82 times more likely to 
contract fever than children of age four, followed by children aged two (odds of 2.01) and those under 
one year (1.90). There was no statistically significant difference in the incidence of fever for children of 
ages three and four (the reference category). The results suggest that children between the ages of one 
and two were at a higher risk of contracting fever with a slightly lower risk associated with children 
under age one. Children aged three and four seemed to fare better although children of age three years 
were at a greater risk of contracting diarrhoea than older children. This was more of a seasonal 
phenomenon, with more children prone to respiratory infections during the winter season when most of 
the survey was conducted. 
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Number of Living and Dead Children 
Tables 3 and 4 clearly show that children in households with one to three living children were 1.49 times 
more at risk of contracting diarrhoea than children in households with four or more children. The results 
point to the familial clustering of disease and death. The greater risk of contracting diarrhoea amongst 
children in households with fewer living children indicates exposure to similar living conditions, 
household environment and maternal child caring ability which led to greater child mortality and as a 
consequence resulted in smaller number of living children. Where households with a greater number of 
surviving children indicate that these children were perhaps at less risk of infection and cross-infection to 
the point of becoming fatal. Most of them were also likely to have passed the age of five years (the target 
group) and were no longer at the risk of morbidity and consequently mortality from the childhood 
diseases considered.  
 
Conversely, the coefficients and standard errors for respiratory infections in Table 4 show that children in 
households where there were no child deaths were 0.64 times less likely to suffer from any respiratory 
infection than children belonging to households which had experienced one or more child deaths. This 
finding is well supported by the analyses conducted on child mortality by Bennett (1995) in which she 
found familial differences in child mortality as a result of cross-infections amongst the children in the 
same household, along with the same treatment or medicine provided by the mother to the sick children.   
 
Table 4: Main effects of the univariate hazards models for the incidence of fever in the four weeks 

preceding the survey (N=558) 
Variable Coefficient  Standard 

Error 
P-value Hazards Ratio 

Type of toilet     
Flush - - - 1.00 
Without flush 0.371 0.181 0.04 1.45* 
Possesion of television     
Yes - - - 1.00 
No 0.452 0.207 0.03 1.57* 
Age of Child (years)     
< 1 0.641 0.274 0.02 1.90* 
1 1.036 0.290 <.001 2.82* 
2 0.699 0.284 0.01 2.01* 
3 0.359 0.280 0.20 1.43 
4 - - - 1.00 
Incidence of diarrhoea     
No  - - - 1.00 
Yes 1.084 0.199 <.001 2.96* 
Illness ever contracted     
Fatal - - - 1.00 
Non-fatal -0.502 0.176 0.00 0.61* 
No of under-5 children      
1 - - - 1.00 
2 -0.301 0.212 0.16 0.74 
3 -0.728 0.237 0.00 0.48* 
No. of children dead      
1 or more - - - 1.00 
None dead -0.441 0.195 0.02 0.64* 

 
Synergy of Infections   
Children who suffered from respiratory infections accompanied by fever were more susceptible to 
contracting diarrhoea than others. The coefficients and the standard errors obtained for the variable 
suggest that children with fever were at more than 2.96 times greater risk of getting diarrhoea than 
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children who did not develop any fever. Children with intestinal infections, ranging from mild to severe, 
were also more likely to contract respiratory infections than those who did not suffer from the ailment. 
This is probable as a child already suffering from an illness would have a weaker immune system. The 
kind of medicine given, for example, from a plain paracetamol or a stronger syrup, for treating the fever, 
cough or diarrhoea, to an injection or an antibiotic, would affect the fragile metabolic system of the child. 
This combined with the kinds of food given or withdrawn may disturb the digestive system and lead to 
diarrhoea. Diarrhoea or fever, in turn, if not treated in time with the appropriate medicine or food, would 
lead to other infections. Contaminated or unhygienic milk or food given during the illness would further 
exacerbate the severity or persistence of the illness.  
 
Illnesses ever Contracted  
Children who had ever suffered from pneumonia, measles, chicken-pox or any other immunizable or fatal 
illnesses responded differently to environmental infections from children who had not had any of these 
diseases. The univariate analysis shows that children who had suffered from any of these illnesses were 
1.90 times more at risk of intestinal infections and 1.65 times more likely to contract a respiratory 
infection than children in the other category. In other words, children who had ever suffered from non-
fatal ailments like seasonal fever or diarrhoea, or were too young to have contracted any serious infection 
were healthier: they were 0.53 times less likely to suffer from diarrhoea and 0.61 times less likely to 
suffer from respiratory infections. The results confirm the importance of the timely immunization of 
children and suggest that immunized children are stronger and healthier, and less susceptible to 
environmental infections.  
 
Number of under-five Children in Household 
The total number of under-five children in a household had an independent association with the 
prevalence of respiratory infections only. No independent association was found between this variable 
and diarrhoeal diseases. The coefficients and the standard errors for the variable suggest that children in 
households with three or more children under the age of five years were at a lower risk of contracting 
fever. In other words, the figures suggest that children in households with only one child under five were 
around 2.07 times more likely to fall ill than children in households with three or more children of the 
specified ages. No statistical difference was found in the susceptibility to infections for children 
belonging to households with one under-five child and those coming from households with two children 
under five.   
 
The finding is in line with the abovementioned results obtained on susceptibility of infections by the age 
of the child. As already described, older children aged three years were less likely to have contracted the 
infections and there was no statistically significant difference in children of ages three and four compared 
to younger children who were at a relatively high risk of contracting infections. Thus, most of the 
children included in the category of three or more under-five children in the household were perhaps 
older than children included in the category of only one child under-five. Most of the children of 
households with only one under five child may belong to relatively young and inexperienced mothers. 
The results also point to the possibility that children belonging to households with only one under-five 
child were those where the other children had died. The greater probability of contracting infections in 
the case of the living child indicates exposure to the household environment and maternal child-caring 
ability which resulted in the death of the other children. 
 
Possession of Television 
Lastly, the main effect of the possession of television by a household is that children living in households 
without a television set were about 1.57 times more likely to get fever than children in households with a 
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television set. This indicates a positive effect of the dissemination of knowledge, especially on 
immunization and oral rehydration solution, on the health-seeking behaviour of the mothers. The 
knowledge propagated through the visual media seems to have had an impact on some of the audiences.  
 
The non-possession of a television set, at least in the study area, did not mean having no access to 
television. It is common in the area to watch television at a neighbour's house but perhaps the difference 
is that those who did not have a television used the neighbours' or friends' facility only for watching their 
favourite drama serials rather than sitting on to watch other programs and advertisements which might be 
considered rather boring. Also, many mothers, as reported, were selective in watching television 
programmes, since they single-handedly managed all the household work, cleaning, cooking, taking care 
of the young children as well as simply spending some time with their husbands and other family 
members. 
 
 
Main Effects of the Multivariate Model  
 
The multivariate models for intestinal and respiratory diseases are presented in Tables 5 and 6. Each of 
the two models demonstrates the statistically significant inclusion of the independent effects of each 
variable net of the effects of the other variables.  
 
Table 5: Main effects of the univariate hazards model for the incidence of diarrhoea in the four weeks 

preceding the survey (N=558) 
Variable Coefficient  Standard Error P-value Hazards Ratio 
Incidence of fever     
No - - - 1.00 
Yes 0.892 0.207 <0.001 2.44* 
Age of Child (years)     
< 1 0.830 0.373 0.03 2.29* 
1 1.596 0.367 <0.001 4.93* 
2 0.852 0.371 0.02 2.35* 
3 0.813 0.366 0.03 2.26* 
4 - - - 1.00 
Illness ever contracted     
Fatal - - - 1.00 
Non-fatal -0.619 0.212 0.00 0.54* 
Type of toilet     
Flush - - - 1.00 
Without flush 0.470 0.226 0.04 1.60* 

 
Synergy of Infections 
 
In the multivariate model for diarrhoeal diseases the most significant factor in the incidence of gastro-
intestinal ailments amongst children below the age of five years was the incidence of fever within the four 
weeks before the survey. Children who had fever during the period under observation were 2.44 times 
more likely to contract diarrhoea than those who did not develop a respiratory infection resulting in a high 
temperature. The effect of fever net of the effects of other variables in the multivariate model decreases 
slightly by about 0.83 when compared with the independent effect of fever in the univariate model for 
diarrhoea. The results suggest that although having suffered from fever during the four weeks before the 
survey was the most significant variable which put the child at risk of contracting diarrhoea, other factors, 
like the age of the child, illnesses ever suffered and the type of toilet, had both an independent as well as a 
synergistic  effect in the child's probability of contracting diarrhoeal infections. 
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Out of 558 children for whom information on morbidity was collected, 65 per cent suffering from gastro-
intestinal infections also had fever during the same  four-week period before the survey. The percentage 
of children suffering from diarrhoea was higher for those born to younger mothers than for children of 
mothers in the older age group. As Appendix table 9a shows, about 32 per cent of children suffering from 
diarrhoea belonged to mothers aged under 25 years. The percentage count increases by about 5 per cent 
for children of mothers in the age group 25-29 and thereafter decreases with increase in age to 20 and 11 
per cent for children of mothers aged 30-34 and 35-39, respectively. The slightly downward pull of the 
percentage for children of mothers under 25 years is due to the very small number of cases under 20 
years. In absolute numbers, only 17 children under five years belonged to mothers in this age group, and 
of them only two children were reported to have suffered from diarrhoea. This perhaps also means that 
these mothers had very young children who were not fully exposed to various exogenous factors leading 
to gastro-intestinal ailments. The results also further verify the finding on child mortality (Bennett, 1995), 
that older mothers have greater experience of child rearing and are better able to care for the children 
compared to younger, inexperienced mothers. 
 
Cross-classification of the incidence of diarrhoea by the educational attainment of the mother reveals that 
children of mothers with higher education were at the lowest risk of contracting diarrhoea (Appendix 
table 9b). The percentage increases with the decrease in education, rising from 19 for higher education to 
31 for those who had attained 1-8 years of education to 50 for children belonging to mothers who had no 
formal schooling at all. Similar results have been reported in several studies conducted in various 
developing countries suggesting that education significantly enhances health awareness (See Orubuloye, 
I.O. and Caldwell, J.C. 1975; Lindenbaum, S. Chakraborty, M. and Elias, M. 1985; Cleland, J.G. 1990; 
Lindenbaum, S.1990; Bhuiya, A., Streatfield, K. and Sarder, A.M. 1993). 
 
Table 6: Main effects of the multivariate hazards model for the incidence of fever in the four weeks 

preceding the survey (N=558) 
Variable Coefficient Standard Error P-value Hazards Ratio 
Incidence of diarrhoea 
No - - - 1.00 
Yes 0.952 0.216 <0.001 2.59* 
Illnesses ever contracted 
Fatal - - - 1.00 
Non-fatal -0.537 0.198 0.01 0.58* 
Age of Child (years)     
< 1 0.775 0.304 0.01 2.17* 
1 0.989 0.320 0.00 2.69* 
2 0.667 0.304 0.03 1.95* 
3 0.294 0.304 0.33 1.34 
4 - - -  

 
 
 

Continued… 
No. of under-5 children  
1 - - - 1.00 
2 -0.305 0.231 0.19 0.74 
3 -0.940 0.268 <0.001 0.39* 
No. of children dead     
1 or more - - - 1.00 
None dead -0.681 0.219 0.00 0.51* 
Possesion of television 
Yes - - - 1.00 
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Variable Coefficient Standard Error P-value Hazards Ratio 
No 0.737 0.233 0.00 2.09* 
Religion     
Muslim - - - 1.00 
Christian -0.542 0.2.6 0.01 0.58* 
Sex of child     
Male - - - 1.00 
Female -0.387 0.188 0.04 0.68* 

 
Following the same pattern, the odds of contracting fever amongst children who had suffered from 
diarrhoea in the four weeks during which the incidence of morbidity was measured was also as high as 
2.59. Out of those who were suffering from fever, 38 per cent were also suffering from diarrhoea. 
Differences by age of the mothers were of the same order as for the odds for diarrhoea, with children 
of younger mothers more at risk of contracting the illness than those belonging to older mothers. The 
percentages by age of the mother are given in Appendix table 10a and range from 32 per cent of 
children suffering from fever having mothers under 25 years to 13 per cent with mothers 35-39 years. 
Table 10b in the Appendix shows similar differences by the educational attainment of the mother, 
suggesting lower incidence of morbidity amongst children of the educated.  
 
Illnesses ever Contracted 
The main effects for both diarrhoea and fever in the multivariate models show that children who had 
ever suffered from immunizable and other fatal illnesses, such as chickenpox, measles, pneumonia or 
bronchitis, were at a much greater risk of contracting diarrhoea and fever than those who had ever 
suffered from non-fatal or ordinary illnesses like diarrhoea, fever or other common ailments. Results 
suggest that children having ever suffered from serious illnesses were 1.86 times and 1.71 times more 
at risk of contracting diarrhoea and fever than children in the other group. The results point to the 
possibility that children who had ever suffered from serious illnesses generally had a weak immune 
system and were easily vulnerable to other communicable illnesses. Illnesses associated with 
malnutrition work both as cause and effect of each other. A serious illness like measles or pneumonia 
can result in prolonged suffering especially if the patient is not given proper and timely medical care. 
Metabolic changes and a weakened immune system in the event of illness can easily aggravate the ill-
health of the child, particularly in the absence of high protein-energy nutrition, which is the most 
important nutrition-related problem in the developing world. Thus, if the child survives the illness and 
is not fully recovered, it may suffer from malnutrition and a weak immune system, making it 
susceptible to various infections. Respiratory or gastro-intestinal infections, in turn affect the immune 
system and the cycle continues with frequent illness.  
 
The timely vaccination of the children specific to age and the type of inoculation can not only 
minimize the risks to child health of the specific illnesses but, as the data show, promote the general 
health of the child. Much depends on how the mother perceives these illnesses along with her 
knowledge, awareness and beliefs about various childhood diseases and the care and timely preventive 
measures taken. Children of educated mothers are more likely to be immunized; Akesode's (1982) 
study in Nigeria showed that the educational level of the parents had a direct effect on attendance at 
infant welfare clinics and hence on the immunization status of children. In a study in Indonesia, 
Streatfield et al. (1986) also observed that maternal education was associated with greater 
completeness of immunization. Similar results were obtained in Malaysia by Ramlah (1986), who 
found maternal education to be associated with higher immunization of children. With enhanced vision 
and ability to understand the health risks involved, these mothers are perhaps more particular about the 
equation of time-and-age factor and the follow-up doses to complete their children's immunization.   
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There is a steady decrease in the percentages of children who had ever suffered from fatal illnesses by 
the level of the mother's educational attainment (Appendix tables 11a,b). As few as 12 per cent of 
children who were reported to have had diarrhoea and ever suffered from fatal illnesses belonged to 
mothers with nine or more years of schooling, compared to 33 per cent of children of mothers with 
some schooling and 55 per cent of children of mothers with no schooling. The percentages of children 
who had suffered from fever in the four-week study period and had ever contracted illnesses defined as 
fatal follow the same trend with 16, 32 and 52 per cent of children borne to mothers who had received 
higher, some and no education, respectively.  
 
Age of the Child   
The coefficients and the standard errors in the two multivariate models for diarrhoea and fever in 
Tables 5 and 6 reveal a statistically significant association between the age of the child and the two 
types of illness. The results show that children aged 0-3 years were at a considerable risk of contracting 
diarrhoea compared to children aged four years who had survived through different stages of the initial 
years during which the child is most vulnerable to almost all immunizable and other childhood 
diseases. Of the children under four, those included in the category of age one were at the greatest risk 
(4.93) of contracting diarrhoea. Thereafter, the risk is almost halved to around 2.29, 2.35 and 2.26 for 
children aged less than one year, two years and three years, respectively.  
 
Similarly, the risks of contracting fever by the age of the child, as given in Table 6, suggest that 
children at age one remain at higher risk (2.69) of contracting fever than children aged four as well as 
children in other age categories. The odds of contracting fever for children aged less than one year was 
slightly higher (2.17) followed by comparatively lower risk of 1.95 for children aged two years. No 
statistically significant association was found between children aged three years and fever when these 
children were compared with those aged four years.  
 
The high risks associated with diarrhoea and fever can largely be explained in terms of the exogenous 
factors (related to the environment or the lifestyle) as most of the children at this age are fully weaned. 
They learn how to walk and with an innate inquisitiveness to explore every corner of the house, put 
themselves at great risk of environmental contamination. As explained earlier, the level of exposure 
and the risks of contracting various infections depend not only on the immunization status and the 
general health of the child but largely on the mother's role in providing a clean environment, proper 
nutrition and other preventive and curative measures important in maintaining good health. The role of 
education in lowering the risks of morbidity and mortality cannot be too much emphasized. Each 
statistically significant variable cross-classified by maternal education, so far, has shown that children 
of educated mothers are, on an average, less likely to contract various infections than those of the 
uneducated. Considering the high-risk group of children aged one, cross-tabulation of the age of the 
child by mother's education shows that 18 per cent and 30 per cent of the children born to mothers 
with higher and some education, respectively, were suffering from diarrhoea compared to 52 per cent 
of the children of mothers with no educational background. The percentages for children in the same 
age group who had suffered from fever follow the same pattern with 22 per cent, 24 per cent and 53 
per cent of children belonging to mothers with higher, some and no education, respectively (Appendix 
tables 12a,b).  
 
The type of Toilet Facility  
Although the independent statistical significance of the type of toilet in the household was obtained for 
both diarrhoea and fever, its significant effect, net of the effects of the other variables, was retained for 
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diarrhoeal infections only. Children in households with a toilet without a water tank were 1.60 times 
more at risk of contracting diarrhoea than those in households with a flush toilet. Both types of toilet 
were connected to the sewerage system, which greatly facilitates keeping the environment relatively 
clean, especially compared to unsewered areas. The difference perhaps lies in a greater effort, on the 
part of those without a flush toilet, to keep it clean by using enough water to drain the waste properly. 
The state of cleanliness also depends on how regularly the toilet is cleaned and the total number of 
household members using it: this applies for both types of facilities.  
 
Meaningful results are obtained when the type of toilet is cross-classified by the level of maternal 
education. The percentages obtained not only help explain the differential but further clarify the issue 
related to cleanliness. Before the results are discussed cell by cell, it should be mentioned that, in 
absolute numbers, 193 children belonged to households with a flush toilet and 365 children lived in 
households with a toilet without flush. Out of those with a flush toilet 107, 55 and 31 children 
belonged to women with higher, some and no education, respectively. Within each of these categories, 
for example, of the 107 children belonging to mothers with higher education who were living in 
households with a flush toilet, 43.6 per cent had an episode of diarrhoea in the four weeks preceding 
the survey. Likewise, 33.3 per cent of children of women with some education and 23.1 per cent 
children belonging to women with no education and living in households with a flush toilet had 
diarrhoea during the period under observation (see Appendix tables 13a,b). These figures show that a 
relatively large number of children living in flush-toilet households belonged to women with higher 
education. The number decreases with the decline in the level of education. Conversely, the number of 
children in households with a toilet without flush is high for mothers with no education and is the 
lowest for mothers with higher education. Thus, in round terms, the lower incidence of diarrhoea 
amongst these children can largely be attributed to the advantages of having a flush toilet and an 
educated mother, which leads us to believe that these women were more conscious of the advantages 
of environmental hygiene. 
 
Further, the examination of figures obtained for children who contracted diarrhoea in the four-week 
study period by the age of the mother suggests that a greater number of children suffering from 
diarrhoea belonged to mothers aged 15-29 years than to older mothers. Of the children of younger 
mothers in households with a flush toilet, 74 per cent were suffering from diarrhoea compared to 26 
per cent of the children belonging to older mothers. Likewise, 68 per cent of the children who had the 
ailment and were living in households with a toilet without flush were born to mothers aged 15-29 
compared to 32 per cent belonging to mothers between 30 and 39. The lower percentage of children 
with diarrhoea of older mothers was probably related to the mothers' greater awareness and experience 
in child care (Appendix table 13c).  
 
Number of Under-Five Children in Household 
The main effects of this variable and the remaining variables described in this section were found to be 
statistically significant in the multivariate model for fever only. The figures show that children in 
households with three or more children below the age of five were 0.39 times less likely to contract 
fever than children in households with only one child under five. There was no statistical difference 
between children living in households with at least two under five children when compared to the 
reference category, suggesting that these children did not differ in susceptibility to infections leading 
to fever from children living in households with only one child below the age of five years. The pattern 
is similar to that obtained in the univariate model and the same reasons pertaining to familial and age 
differences in child morbidity and mortality apply for the observed pattern in the multivariate model.  
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Following the same pattern found for other variables, the results indicate that a relatively small number 
of women with higher education had as many as three children below the age of five suggesting not 
only a smaller number of children born to these women but that the birth-spacing between the 
preceding and the succeeding child was longer compared to women with no formal education. The 
stratification of the group of children who belonged to households with three or more children below 
the age of five reveals that out of the total children in the analysis, 29 per cent were included in this 
category (Appendix table 14a). Of 29 per cent, 36 per cent had suffered from fever compared to the 
remaining 64 per cent of children in households with three or more under-five children. Only 8 per 
cent of the children with fever belonged to mothers with higher education compared to 36 per cent and 
56 per cent born to mothers with some and no education, respectively (Appendix table 14b). Secondly, 
when the number of these children was cross-classified by the age of the mother, it was found that 76 
per cent of the children with fever belonged to mothers aged 15-29 years compared to 24 per cent born 
to older mothers of ages 30-39 years. Thus, the downward pull of the number of children susceptible 
to contracting infections was mainly brought about by better child care associated with education and 
the greater experience of the older mothers (Appendix table 14c).  
 
Number of Children Dead in Household 
The statistical significance of this variable in both the univariate and the multivariate models indicates 
that children in households where no child death had occurred were at lower odds of getting fever than 
children in households where one to six child deaths had occurred. Children in households with 
previous child deaths were as much as 1.96 times more at risk of contracting infections leading to 
fever. As already explained in the univariate analysis the results indicate familial differences in 
morbidity and mortality suggesting that these children were exposed to the same household 
environment, treatment during illness and maternal care which had probably led to the death of the 
deceased children. Similar findings on familial differences in death and disease clustering have been 
indicated in other studies (Wolfers and Scrimshaw, 1975; Rutstein, 1984; Hobcraft et al., 1985; Das 
Gupta, 1990).  
 
The breakdown of the percentages of these children by the educational attainment of the mothers 
shows that out of the total 30 per cent of the children who had suffered from fever and belonged to 
households with previous child-deaths, 13 per cent and 20 per cent belonged to women with higher 
and some education and 67 per cent of children were born to mothers who had no educational 
background. Similarly, keeping in mind the obvious affects of maternal age and parity, the 
stratification obtained gives a somewhat more equitable distribution of these children by the age of the 
mother. The figures show that of the total children suffering from fever living in households with one 
or more child deaths, 49 per cent belonged to mothers aged 15-29 years and about 51 per cent 
belonged to older mothers aged 30-39 years (Appendix tables 15a,b).  
 
Possession of Television  
As seen in Tables 4 and 6, the association of this variable was found to be significant in both the 
univariate and the multivariate models for fever only. The main effects obtained in the multivariate 
model show that children living in households without a television set were 2.09 times more at risk of 
getting infections resulting in fever than those living in households with a television. The results 
present an optimistic picture of the positive effects of the health information disseminated through the 
visual media and enhancing the mother's ability to practise preventive health care.   
 
Cross-tabulation findings suggest that of the 74 per cent of children who had suffered from fever and 
were living in a household with a television, a slightly lower percentage (27%) belonged to mothers 
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with higher education with 31 per cent and 42 per cent born to mothers with some and no education, 
respectively. This is indicative of the fact that the greater absorption and proper practice of the 
knowledge had a greater impact on the educated, who were already more enlightened than mothers 
who had never been to school. Also, of all the children in this category (those who suffered from 
fever), 62 per cent belonged to younger mothers aged 15-29 and 38 per cent to women aged 30-39 
years. The lower percentage of ill children of mothers in the latter age category is perhaps the effect of 
mothers' greater knowledge and experience (Appendix tables 16a,b).  
 
Differences by Religion 
No statistical significance was found between this variable and the incidence of fever in the univariate 
model. However, its inclusion in the multivariate model highlights its significance net of the effects of 
the other variables included in the model. The main effects obtained for the type of religion practised 
suggest that children belonging to Muslim families were 1.72 times more at risk of contracting fever 
than children in Christian families. Christians are relatively more open to the outside world: in a sex-
segregated society, these women have fewer inhibitions about coming in contact with men outside the 
home, which allows them greater mobility and opportunities to freely use various health care services, 
especially in the hospitals, where contact with male workers is unavoidable.  
 
Cross-classification of the mothers' educational status by the type of religion practised suggests that of 
the total number of Muslim children suffering from fever, 25 per cent, 30 per cent and 45 per cent 
belonged to mothers with higher, some and no education respectively. The percentages obtained for 
Christian children were lower, estimated to be 13 per cent and 22 per cent for the higher and some 
education category and 65 per cent for children of mothers with no schooling (Appendix table 17a). 
Stratification by the age of the mothers shows that amongst Muslim children with fever, 62 per cent 
and 38 per cent belonged to women in the age categories of 15-19 and 30-39 years, respectively as 
compared to 72 per cent and 28 per cent of the Christian children belonging to younger and older 
mothers in the respective age categories. These results show that adaptability of the Christian mothers 
(who in Pakistan are relatively more open to the outside world compared to the Muslim women) is 
facilitated by education and increased knowledge as a result of greater age and experience (Appendix 
table 17b).  
 
 
 
 
Sex of the Child  
No independent association was found between the sex of the child and the incidence of fever. The 
finding is supported by the results of the Pakistan Demographic and Health Survey, 1990-91, which 
found negligible difference in the prevalence of fever for males (30.3) and females (29.9), in almost all 
birth orders, and in urban and rural areas (Rukanuddin and Hasan, 1992).       
 
However, in combination with the other variables in the multivariate model, in which the simultaneous 
effects of several covariates is estimated, the main effects show marked differences in the incidence of 
fever for male and female children in the study area. The figures obtained suggest that male children 
were 1.47 times the risk of infections leading to fever compared to female children. One plausible 
explanation, as derived from the confounding effects of other variables, general observation and 
qualitative data, is that male children stayed outdoors, playing in the streets, near the garbage heaps or 
the open drains and, therefore, were at a greater risk of contracting infections compared to female 
children who were preferred to remain indoors.    
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Further breakdown of the results by maternal educational attainment and the age of the mother is 
consistent with the results in general, suggesting that a higher percentage of children of uneducated 
mothers suffered from fever than those of mothers with higher or some education. The same applies to 
the age of the mother. Looking at the percentages by the education of the mother, 16 per cent, 34 per 
cent and 50 per cent of the male children suffering from fever belonged to mothers with higher, some 
and no education, respectively, while 29 per cent, 20 per cent and 51 per cent of female children 
suffering from fever were of mothers with higher, some and no education. Clearly, the percentages of 
female children suffering from fever were not very different from the males, in fact the results verify 
that, on an average, female children fared better than males.  
 
Likewise, cross-classification by the age of the mothers suggests still that both male and female 
children belonging to younger mothers were more susceptible to infections than children of older 
mothers. Around 64 per cent of the male children who were ill belonged to mothers aged 15-29 
compared to 36 per cent belonging to older mothers aged 30-39 years. An equal percentage of female 
children suffering from fever, that is 64 per cent belonged to younger mothers compared to 36 per cent 
who belonged to mothers in the older age group. Thus, rather than there being any differences in 
contracting fever by the sex of the child, the differential in susceptibility to infections is strongly 
associated with other factors attributed to the educational attainment of the mothers and better ability 
of the older mothers to care for young children (Appendix tables 18a,b).   
 
 
Conclusion   
 
The results of this study suggest that there is variation in child morbidity within societies even when 
socio-environmental and economic conditions are held constant. This is amply demonstrated from the 
evidence that there was familial clustering of morbidity as a result of exposure to similar household 
environmental conditions and maternal child caring and rearing abilities. That child health was 
strongly associated with differing health beliefs and attitudes of the mothers in times of good health 
and sickness.  
 
In teasing out the differences in attitudes and practices, this study found that the factor which explains 
differences in the behaviour leading to a differential is the role of maternal education. The study 
clearly demonstrates that formal education exposes women to health and other sources of knowledge 
and enhances their ability to make better use of the facilities which were equally accessible to the 
entire study population. With altered attitudes, perceptions and beliefs, these women experienced 
fewer child births and deaths. Generally speaking, children of these mothers had a greater probability 
of survival as a result of the advantages associated with better child caring abilities and by making 
proper and efficient use of the available health resources. Thus, as a matter of policy the government 
of Pakistan needs to give top priority to raising the level of female education (the lowest even when 
compared to other South Asian countries) to promote environmental health, education and public 
understanding. Such a strategy is especially needed in a developing country like Pakistan where the 
environmental conditions are fast polluting as a result of a large population size, as well as, other soil 
and air contaminants. In all, the health policy-makers should perhaps look to the state of Kerala in 
India and to Sri Lanka, the two areas which have made remarkable improvements in education and 
health even with per capita incomes lower than that of Pakistan.  
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Appendix 
 
 
Table I: Per cent distribution of children under age five by various socio-economic factors  

(N = 616) 
Variables Per cent 
Mother's past residence  
City 54.9 
Village 45.1 
Mother's present residence (years)  
0 – 10 79.4 
11 or more 20.6 
Religion  
Muslim 67.2 
Christian 32.89 
Mother's education status (years)  
No education 47.7 
1-8 29.2 
9 or more 23.1 
Father's education status (years)  
No education 33.1 
1-8 25.2 
9 or more 41.7 
Mother's occupation  
Working 18.7 
Not working 81.3 
Father's occupation  
Govt/private 66.6 
Self-employed 32 
Unemployed 1.5 
Total household income  
Upto Rs.3,000 62.3 
Upto Rs.4,000 20.9 
Rs.4,000 or more 16.7 
Possession of radio  
Yes 68.3 
No 31.7 
Possession of TV  
Yes 77.8 
No 22.2 
Possession of refrigerator  
Yes 37.7 
No 62.3 
Source: Child Health Survey, Rawalpindi, 1992 
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Table II: Per cent distribution of children under-5 by environmental factors (N = 616) 
Variables Per cent 
Type of toilet  
Flush 33.4 
Without flush 66.6 
Type of garbage disposal  
Covered bin 40.1 
Open container 59.9 
Number of house rooms  
1 room 36.4 
2 or more 63.6 
Rooms used for sleeping  
1 room 44.4 
2 rooms 35.6 
3 or more 20.0 
Source: Child Health Survey, Rawalpindi, 1992 
 
Table III: Per cent distribution of children under age five by demographic factors (N = 616) 
Variable Per cent 
Mother's age (years)  
15-19 3.1 
20-24 26.9 
25-29 33.4 
30-34 21.6 
35-39 14.9 
Child's sex  
Male 52.4 
Female 47.6 
Number of children alive  
Upto 3 59.4 
4 or more 40.6 
Number of children dead  
1-6 32.3 
None dead 67.7 
Number of under-5 children  
1 child 22.2 
2 children 45.5 
3 or more 32.3 
Source: Child Health Survey, Rawalpindi, 1992 
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Table IV: Per cent distribution of children under age five by behavioural factors (N = 616) 
Variables Per cent 
Mother's antenatal checkup 
Doctor or FWC 58.0 
Dai or nurse 7.0 
None 35.0 
Mother's anti-tetanus immunization 
Immunized 47.7 
Not immunized 52.3 
Child's birth place 
Hospital/clinic 28.7 
At home 71.3 
Persons assisting delivery 
Doctor & others 27.2 
Nurse or mid-wife & others 8.0 
Dai & others 64.8 
Child ever breastfed 
Breastfed 91.1 
Not breastfed 8.9 
Duration of breastfeeding (a)  
Still breastfed 23.7 
1 week - 5 months 14.3 
6 - 12 months 22.7 
13 or more 30.4 
Reason for not/stopping breastfeed (b) 
Mother or child ill/breast problem/child refused 29.2 
Child died 5.2 
Mother pregnant 29.1 
Weaned age 12.8 
Child's weaning age (months) 
Not weaned 15.1 
1 – 5 51.9 
6 or more 33.0 
Type of food given (c) 
Formula milk & others 
Cows milk & others 

 
10.9 
44.8 

Others 29.2 
Child's immunization status 
Immunized with card 8.3 
Immunized without card 72.4 
Not immunized 19.3 
Immunized without card (d) 
BCG 71.3 
Polio drops 68.2 
Measles 39.3 
Illnesses ever contracted 
Fatal 35.9 
Non-fatal 64.1 
Use of Oral Rehydration Solution 
Till child cured 57.6 
A few times 31.2 
Not using 11.2 
Source: Child Health Survey, Rawalpindi, 1992 
Note: a: excluding children not being breastfed b: excluding children still breastfed at time of survey 
 c: excluding children not weaned d: only for children immunized without card 
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Table V: Incidence of diarrhoea and fever during the four weeks before the survey by socio-
economic factors (N = 558) 

Per cent distribution 
Variables Diarrhoea Fever 
Mother's past residence Per cent Per cent 
City 25.2 43.0 
Village 29.1 48.4 
Mother's present residence (yrs)   
0 – 10 27.6 44.0 
11 or more 24.4 50.4 
Religion   
Muslim 25.1 48.1 
Christian 30.6 39.4 
Mother's education status (yrs)   
No education 29.1 49.6 
1-8 27.7 42.8 
9 or more 21.6 40.3 
Father's education status (yrs)   
No education 29.4 47.8 
1-8 27.4 45.2 
9 or more 24.7 43.6 
Mother's occupation   
Working 25.7 40.6 
Not working 27.1 46.4 
Father's occupation   
Govt/private 26.7 42.4 
Self-employed 28.4 51.1 
Unemployed  57.1 
Total household income   
Upto Rs.3,000 28.2 46.8 
Upto Rs.4,000 28.1 46.3 
Rs.4,000 or more 20.4 38.7 
Total household members   
Less than 5 20.4 55.6 
5-8 29.2 42.5 
9 or more 24.7 47.3 
Possession of radio   
Yes 25.8 44.8 
No 29.3 46.6 
Possession of TV   
Yes 27.2 42.9 
No 25.8 54.2 
Possession of refrigerator   
Yes 24.8 44.9 
No 28.2 45.6 
Source: Child Health Survey, Rawalpindi, 1992 
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Table VI: Incidence of diarrhoea and fever during the four weeks before the survey by 
environmental factors  (N=558) 

Per cent distribution 
Variables Diarrhoea Fever 
Type of toilet Per cent Per cent 
Flush 20.2 39.4 
Without flush 30.4 48.5 
Type of garbage disposal   
Covered bin 28.8 48.7 
Open container 25.6 43.1 
Number of house rooms   
1 room 31.5 45.7 
2 or more 24.4 45.2 
Source: Child Health Survey, Rawalpindi, 1992 
 
Table VII: Incidence of diarrhoea and fever in the four weeks before the survey by demographic 

factors (N = 558) 
Per cent distribution 

Variables Diarrhoea Fever 
Mother's age (years) Per cent Per cent 
15-19 11.8 35.3 
20-24 30.3 50.0 
25-29 30.4 44.0 
30-34 25.2 47.9 
35-39 18.6 38.4 
Child's sex   
Male 27.6 49.2 
Female 26.1 41.0 
Age of child (years)   
Less than 1 24.6 47.6 
1 yr 43.6 57.4 
2 yrs 27.8 49.1 
3 yrs 26.3 40.7 
4 yrs 13.3 32.4 
Number of children alive   
Upto 3 30.1 47.2 
4 or more 22.5 42.8 
Number of children dead   
1-6 30.3 53.5 
None dead 25.7 42.5 
Number of under-5 children   
1 child 29.2 54.0 
2 children 27.1 46.5 
3 or more 24.5 36.2 
Source: Child Health Survey, Rawalpindi, 1992 
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Table VIII: Incidence of diarrhoea and fever in the four weeks before the survey by behavioural 
factors (N = 558) 

Per cent distribution 
Variables Diarrhoea Fever 
Mother's antenatal checkup Per cent Per cent 
Doctor or FWC 28.1 44.4 
Dai or nurse 16.2 29.7 
None 26.8 50.0 
Mother's anti-tetanus immunization 
Immunized 29.7 43.5 
Not immunized 24.1 47.2 
Child's birth place   
Hospital/clinic 24.6 46.2 
At home 27.9 45.0 
Persons assisting delivery   
Doctor & others 25.5 47.2 
Nurse or mid-wife & others 24.4 46.7 
Dai & others 27.8 44.3 
Child ever breastfed   
Breastfed 26.6 45.5 
Not breastfed 30.8 43.6 
Child's weaning age (months)   
Not weaned 20.0 43.6 
1 – 5 27.0 45.9 
6 or more 28.6 44.9 
Type of food given   
Formula milk & others 21.0 53.2 
Cows milk & others 31.0 46.5 
Others 23.9 42.0 
Child's immunization status   
Immunized with card 31.4 39.2 
Immunized without card 26.5 45.5 
Not immunized 25.9 48.2 
Illnesses ever contracted   
Fatal 34.9 53.1 
Non-fatal 22.1 40.7 
Source: Child Health Survey, Rawalpindi, 1992 
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Table IXA: Incidence of diarrhoea in the four weeks before the survey by mother's age (N=558) 
Mother's age (years) 

Diarrhoea 15-19 20-24 25-29 30-34 35-39 
Yes 1.3 30.7 37.3 20.0 10.7 
No 3.7 26.0 31.4 21.8 17.2 
 
Table IXB: Incidence of diarrhoea in the four weeks before the survey by mother's education status  
   (N = 558) 

Mother's education (years) 
Diarrhoea No educ 1-8 9 + 

Yes 50.0 30.7 19.3 
No 44.9 29.4 25.7 

Source: Child Health Survey, Rawalpindi, 1992 
 
Table XA: Incidence of fever  in the four weeks before the survey by mother's age (N = 558) 

Mother's age (years) 
Fever 15-19 20-24 25-29 30-34 35-39 
Yes 2.4 30.0 32.0 22.5 13.0 
No 3.6 24.9 33.8 20.3 17.4 
 
Table XB:  Incidence of fever in the four weeks before the survey by mother's education (N = 558) 

Mother's education (years) 
Fever No educ 1-8 9 + 
Yes 50.6 28.1 21.3 
No 42.6 31.1 26.2 

Source: Child Health Survey, Rawalpindi, 1992 
 
Table XIA: Incidence of diarrhoea in the four weeks before the survey by illnesses ever contracted 

and mother's education status (N=150) 
Mother's education  (years) 

Illnesses ever contracted No education 1-8 9 + 
Fatal 54.8 32.9 12.3
Non-fatal 45.5 28.6 26
 
Table XIB: Incidence of fever  in the four weeks before the survey by illnesses ever contracted and 

mother's education status  
 (N = 253) 

Mother's education  (years) 
Illnesses ever contracted No educ 1-8 9 + 
Fatal 52.3 31.5 16.2
Non-fatal 49.3 25.4 25.4
Source: Child Health Survey, Rawalpindi, 1992 
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Table XIIA: Incidence of diarrhoea in the four weeks before the survey by the age of child and 
mother's education status (N = 150) 

Mother's education (years) 
Age of child (yrs) No educ 1-8 9 or more 
Less than 1 45.2 32.3 22.6 
1 yr 52.3 29.5 18.2 
2 yrs 50.0 23.3 26.7 
3 yrs 51.6 35.5 12.9 
4 yrs 50.0 35.7 14.3 
 
Table XIIB: Incidence of fever  in the four weeks before the survey by the age of child and mother's 

education status (N = 253) 
Mother's education (years)

Age of child (yrs) No educ 1-8 9 or more 
Less than 1 43.3 31.7 25.0 
1 yr 53.4 24.1 22.4 
2 yrs 49.1 26.4 24.5 
3 yrs 52.1 35.4 12.5 
4 yrs 58.8 20.6 20.6 
Source: Child Health Survey, Rawalpindi, 1992 
 
Table XIIIA Per cent distribution of children under age five by the type of toilet and mother's 

education status (N = 558) 
Mother's education (years) 

Type of toilet No education 1-8 9 or more 
Flush 31(16.1) 55(28.5) 107(55.4) 
Without flush 227(62.2) 111(30.4) 27(7.4) 

 
Table XIIIB: Per cent distribution of children suffering from diarrhoea in the four weeks before the 

survey by the type of toilet and mother's education status (N = 150) 
Mother's education (years) 

Type of toilet No education 1-8 9 or more 
Flush (23.1) (33.3) (43.6) 
Without flush (59.5) (29.7) (10.8) 
 
Table XIIIC: Per cent distribution of children suffering from diarrhoea in the four weeks before the 

survey by the type of toilet and mother's age (N = 150) 
Mother's age  (years) 

Type of toilet 15-29 30-39 
Flush 74.4 25.6 
Without flush 67.6 32.4 
Source: Child Health Survey, Rawalpindi, 1992 
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Table XIVA: Incidence of fever in the four weeks before the survey by the number of under-5 children 
in household   (N=558) 

Incidence of fever 
Under-5 children Yes No 
1 child 74(54.0) 63(46.0) 
2 children 120(46.5) 138(53.5) 
3 or more 59(36.2) 104(63.8) 
 
Table XIVB: Per cent distribution of children suffering from fever in the four weeks before the survey 

by the number of under-5 children and mother's education status (N=253) 
Mother's education (years) 

Under-5 children No education 1-8 9 or more 
1 child 48.6 23 28.4 
2 children 49.2 27.5 23.3 
3 or more 55.9 35.6 8.5 
 
Table XIVC: Per cent distribution of children suffering from fever in the four weeks before the survey 

by the number of under-5 children and mother's age (N = 253) 
Mother's age (years) 

Under-5 children 15-29 30-39 
1 child 51.4 48.6 
2 children 66.7 33.3 
3 or more 76.3 23.7 
Source: Child Health Survey, Rawalpindi, 1992 
 
Table XVA: Per cent distribution of children suffering from fever in the four weeks before the survey 

by number of children dead and mother's education status (N = 253) 
Mother's education (years) 

Number of children dead No education 1-8 9 or more 
One or more 67.1 19.7 13.2 
None dead 43.5 31.6 24.9 
 
Table XVVB: Per cent distribution of children suffering from fever  in the four weeks before the survey 

by number of children dead and mother's age (N = 253) 
Mother's age (years) 

Number of children dead 15-29 30-39 
One or more 48.7 51.3 
None dead 71.2 28.8 
Source: Child Health Survey, Rawalpindi, 1992 
 
Table XVIA: Per cent distribution of children suffering from fever in the four weeks before the survey 

by possession of television and mother's education status (N = 253) 
Mother's education (years) 

Possession of TV No education 1-8 9 or more 
Yes 42.6 30.9 26.6 
No 73.8 20 6.2 
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Table XVIB: Per cent distribution of children suffering from fever in the four weeks before the survey 
by possession of television and mother's age (N=253) 

Mother's age   (years) 
Possession of TV 15-29 30-39 
Yes 61.7 38.3 
No 72.3 27.7 
Source: Child Health Survey, Rawalpindi, 1992 
 
Table XVIIA: Per cent distribution of children suffering from fever in the four weeks before the survey 

by religion and mother's education status (N=253) 
Mother's education (years) 

Religion No education 1-8 9 or more 
Muslim 45.1 30.2 24.7 
Christian 64.8 22.5 12.7 
 
Table XVIIB: Per cent distribution of children suffering from fever in the four weeks before the survey 

by religion and mother's age (N = 253) 
Mother's age (years) 

Religion 15-29 30-39 
Muslim 61.5 38.5 
Christian 71.8 28.2 
Source: Child Health Survey, Rawalpindi, 1992 
 
Table XVIIIA: Per cent distribution of children suffering from fever in the four weeks before the survey 

by the sex of child and mother's education status (N=253) 
Mother's education (years) 

Sex of Child No education 1-8 9 or more 
Male 50 34.2 15.8 
Female 51.4 19.6 29.0 
 
Table XVIIIB: Per cent distribution of children suffering from fever in the four weeks before the survey 

by the sex of child and mother's age (N=253) 
Mother's age (years) 

Sex of Child 15-29 30-39 
Male 64.4 35.6 
Female 64.5 35.5 
Source: Child Health Survey, Rawalpindi, 1992 


