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Z INTRODUCTIOH

Prcgaaacy i t  a period o f irtat tw b o lic  tctlv lty  
vh«* most rapid rates o f  growth know* to mtdleln# takes 
place* As It is  known that the foetus develops at the 
expense e f the aother she should remain in good health 
throughout pregnancy so as to provide for optim a development 
o f the foetus and s t i l l  remain healthy (Oopalaaf 1976)*

Indian Council o f Medical Research (1984) has estiaated 
that infants and women in the reproductive age group 
(16*45 years) comprise about 37 percent o f  the tota l population 
in India* dtembera (1991) points out that in terms o f  
morbidity and mortality* mothers and children particularly 
infants are s t i l l  amongst the most vulnerable groups in the 
population* Bhnndari (1993) warns that India*s Infant 
mortality rate o f 186 per 1000 is  the highest in the world* 
Gopalan (1978) has computed that in a developing country 
one out o f every f i f t y  women in the reproductive age die 
during pregnancy* Rao (1979)has estimated that maternal 
mortality stands at a staggering figure o f  370 per 100*000 

births accounted for by poor obstetric eare* malnutrition 
and postpartum infections*

Madhu Hath (1979) states that since l i f e  for an infant 
starts before birth* during its  perinatal stage It  becomes 
imperative that the attention is  focussed on the health and 
nutrition o f the mother right from pregnancy*
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Perinatal Mortality hat bean extensively studied 
In different parte e f the world* In India* several studies 
have reported high perinatal Mortality stoat 43 per cent 
• f which were attribetable to preventable causes which 
were d irectly or indirectly related to naternal diseases* 
Malnutrition* eoeplleations e f  pregnancy and Method o f 
delivery*

Schneider (1971) defines high risk pregnancy as "any 
gestation in which the prospects o f  optical outeone for 
oither Mother or child is  reduced"* I f  this is  accepted 
then aost pregnancies in developing countries are "high-risk” *

Muller i l  £ l  (1973) opine that wonen with doewnented 
disorders are often referred to as high-risk patients and 
are and Must be advised nodical treatment In order to 
prevent additional losses during subsequent pregnancies 
and save both the Mother and child* Oopelan (1979) explains 
that identification o f the high risk Mother during the 
anti-natal period or at the time o f  labour with adequate 
supervision during pregnancy and labour could bring down 
perinatal Mortality to less than half without recourse to 
any Modern equlpoent or expensive layout*

Certain expectant Mothers "are at speeial risk e f  
disease or eoMplleations because o f  factors in their b io lo g ica l 
neke-up* environment and food intake* Such factors*
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called risk factors exert their e ffects  both siaply and 
la combination* Identification o f risk factor! become 
M M iwrjr *1 th the observation o f  the associativa of 
oar tain characteristics with an undesired result (WHO, 1031) •

UiXCir (1931) ebserves that asternal malnutrition, 
closely spaced pregnancies, severe anaemia, adoloscant 
pregnancies, anti-natal in fections, a neavy workload daring 
pregnancy, hypertension, a shorter gestation period, 
saoklng and placental abnormalities era associated with 
low birth weight, and poor outeonea o f pregnancy such at 
perinatal mortality*

Shah (1983) statea that perinatal deaths were five 
tines more common In low birth-weight babies than In those 
with s n o m l birth-veight* She also states that 79*6 
psr esnt o f  the neonstos who died were low-blrth-velght 
babies* Shah and Shah (1979) concluded that aaternal 
nutrition had a significant relationship to birth weight, 
the pre-pregnancy weight being the deterninent factor 
effecting foetal nutrition*

The incidence o f  pre-aelaapsla is  high in developing 
countries* Anusuya and Ram»n (1979) opine that pre-eelaapsit 
is  one o f the a-Jor causes o f high perinatal aortality and 
Morbidity* Since this condition is  preventable I f  detected 
and treated at an early stage, i t  ie  essential to diagnose 
the disease at an early stage and to institute proper mediae} 
ears in tine*
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nutritional anaemia i t  on* o f  tha major health 
problems o f India* Shukla l i  s i  <1931) states that in about 
43 parHnt o f women anaemia was *ith*r caused o f  precipitated 
bjr pregnancy* Madhu Math s i  fil (1973) and HIM (1930) 
point out that anaemia is  a factor known to influence birth 
outcome« Nutrient* such as Iron, fo lic  sold , Ylt&aln B^g,

protein and Vitamin C arc necessary for blood forest ion*
Lack o f these nutrients five rise to ensouls*

Chovdhury (1930) reports that apart frou widespread 
malnutrition, poor socio-economic conditions, high parity, 
non-asseesment o f  the foetal well-being and inadequate 
antinatal services are the causes for high perinatal Mortality, 
the main cause being non-a*s*ssment o f  the foetal well-being 
during pregnancy* There i t  a definite need to continue 
searching fo r  greater precision in already formulated tests 
to pred1st pregnancy outcome*

I CUE (1930) opine that in view o f  the high rate o f 
maternal and infant mortality in the country a study to 
co llact baseline data for determine the prevalence o f  
■other* at risk , fetters which contribute to these risks 
and the problems o f low birth weight o f  infants must be developed* 
This ttudy must provide valuable information o f practical 
u tility  on the identification  o f blgh risk uothere by simple 
c lin ica l criteria , and thus mid in reducing *obstetric crlile**
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Punjabi (1979) points oat that ona o f th« probleaa 
ancotmterad la  obototrlo practice la tha leek o f a preeiee 
and apoolfla tost that accurately refleets tha intra-uterlne 
foota l growth and well-being especially in high ri*c 
conceptions*

Baa 11 sing tha groat nood for a p m ln  Index to 
identify tha high risk aethers Vljeyalakahml and Dora das (1991) 
haro evolved an index which oonld bo appllod for expectant 
Bothers and risk levels daring pregnancy identified*

The aajor ala o f tho pro son t atudy is  to assoss tha 
valid ity  o f  this indox already forwulated to identify 
high-risk patients oaongst tho expectant aethers in order to 
save tho oothor end child through tho coarse o f  pregnancy*
It  Is hoped that tho study w ill bo o f help In aseesslng tho 
indox and snggaating saltabla nodifloations to make i t  
aora reliable and nsefol*



X I R8VXK* or UT&fUTURS

Xhe literature pertaining to thle study "Assessing, 
tha U tility  o f Risk Factor* Index in Pregnancy” ia reviewed 
ender the following heading**

A* Reed for identifying the risk factor*
B* Criteria for identification o f high risk pregnancies
C* Weight gain and the outcome o f pregnancy
0* Amenta and the outcome o f  pregnancy
B* Ratrltional/Bon-natrltlonal complications e f 

pregnancy and the outcome

and F* Other factors affecting pregnancy*

** for- identifying the r i *  factors

hobel (1973) states that risk assessment by Itse lf 
is  part o f a stmetered prlnatal data collection  systea* 
Assessaent e f  risk deterslr.es the likelihood o f a poor 
oetooae at any point along the contlnaua* Thee risk 
assessaent ia  a time-oriented facetion which bridges the 
prenatal* intrapartum and nsonatal periods* Manning j i  h i (1981)
reports that antepartum detection e f  the fetus st risk 
fer death or damage in utero remains a major challenge in 
aodern obstetric practice9 and hence needs farther investigation* 
Wennergren and Karlsson ( 1932) opine that antlnatal 
identifioation  o f a risk group with a high incidence o f feta l
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growth retardation provide* the possib ility  o f  Intensified 
supervision o f pregnane/ and deliver/ and thus save both 
the nother and ch ild 's  lives*

Fortney and tihitehorne (1982) point ont that the 
concept o f  the high-risk pregnane/ is  inportant in 
obstetrics* The a b ility  to prediet the birth o f a 
jeopardised infant before its  delivery weans that decisions 
a boat the optlaal aanageeent o f  the pregnane/ can be aado 
sad the chances o f a favourable oatooae can be increased*
Bisk indices can contribute greatly to the overall management 
o f  a high-risk pregnancy by providing a neehanlsn for 
screening*

McCarthy ( 1982) states thnt the absence o f  prenatal 
care and the presence o f obstetric or non-obstetrie 
complications daring pregnancy increase the risk o f  neonatal 
death* The d ifficu lty  o f predicting pregnancy outcome is  
derived from the ooaplexlty o f  nodical and nutritional 
probloos* Better identification o f these determinants 
whether they be genetlet social or econowic9 w ill result 
in aore accurate prediction*

Roussee* (1932) suggests that the control o f  preaetnrlty 
and low birth weight and the prevention Of neonatal d isab ilities  
and infeetlone ere achieved through increased nonitorlng o f 
pregnancy* Early detection o f  abnormal obstetric symptoms
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towards the ond o f pregnancy permits a calm approach to 
possible occurrences during delivery on*) the avoidance o f 
"obstetric crisis**

B« Criteria for identification o f high risk pregnancies

Mural! and ball (1875) state tb&t certain coauaon 
characteristics with perinatal deaths can be observed and 
eeinc thee the following criteria  can be feraalated to 
Identify the "high risk" mothers,

1* Those over 30 years*
8* Those with prinlparity or grand nulliparity,
8* Thoso with history o f previous foetal loss,
4* Multiple pregnancy*
4* Those belonging to lower aoelo*economift statue*
4* Those with history o f medical or obstetric 

complication 1a the current pregnancy*

and 7* Those with no prenatal care*

Babson g l (1875) and Gupta (1930) l is t  certain
high-risk factors in women contributing to perinatal mortality 
and norbldlty* About 10*20 percant e f  women fa l l  into 
these groups anc> account for over half the foetal and 
neonatal deaths* hereditary and fam ilial abnormalities, 
prematurity or snail for date births, teenage pregnancy or a 
gravida over thirty*five year# o f age, absent prenatal oare,
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arc few o f the factor* which adversely a ffect pregnancy*
A heigh under sixty inches and a prapregnant weight o f  
less than £0 peroent under or over the standards for weight 
and height9 aultipara9 anaemia 9 stressful events9 heavy 
smoking9 obstetric coaplication3f minimal or no weight gain, 
abnormal presentations! and a fetus over 42 weeks gestational 
age are a few more af the important factors which lead to 
undesired results o f pregnancy*

Oupta (1980) also include# Kh Iso-lraaunlcation. 
Incompetent asf and twins aa the present pregnancy factor* 
which may a ffect the outcome o f pregnancy* ha alsa -states 
that the factors in labour such aa premature rupture a f 
membrane*! cord complications! prolonged labourt unskilled 
attendant and place a f delivery can lead to an undeslred 
product o f pregnancy*

WHO (1981) report# that far intervention at an earlier 
stage the risk factors involved in fe to l death before labour 
must bo considered and treated i f  possible* the factors 
detected are to sod both on hlstoryf including asternal 
characteristics end on evonto during pregnancy* Unmarried 
mothers9 poverty and starvation, previous abortions, vaginal 
bleeding! v ira l infections, and signs o f feta l hypoxia are 
some o f the other risk factors which a ffect pregnancy*
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ihah (1931) includes pre-pregnancy weight o f 33 kg* or 
lt ifli and a previous delivery o f a child who weighed lots 
then 8 kg* at birth at predisposing risk factors in any 
present pregnancy*

C* S f f U f e t . J B A f t - i t t f l . . ftf.mCff.32SZ

8IK (1975) has shown that women belonging to the 
v e il to do groups gain 12*14 kgs* whereas those belonging 
to the poorer section gain only aboat 6*7 kgs* This is  
dae to the low dietary intake end their activ ity  ases ap 
a l l  the available energy allowing no safficient f i t  storage 
in the body* UK ( 1975) have also observed that perinatal 
Mortality r ites  steeply as the birth weight fa lls  (76 pereent 
e f  deaths occur in infants below 2500 g*)*

VXK (1976) has proved that aneala leads to complications 
like low birth-weight and increased asternal Mortality dae to 
excessive bleeding* Fedrlck and Anderson (1976) have shown 
that low asternal weight at the start e f  pregnancy is  
strongly associated with spontaneous pre*tera birth*

Nadaliar and Menon (1973) say that in itia lly  heavy 
women are liab le  to gain more than aaall and thin women and 
extremes e f  feeding in either direction influences weight*gain*

Jeffin  (1979) states that young woaen tend to gain 
slightly  aore than elder voaen9 prlaigravldas more than
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multi-gravidas and thin women more than fat women* Bo also 
roports that inadequate might gam in pregnancy increases 
the incidence o f  low Birth weight infants* V illas (1979) 
points ont that low birth weight is  an important cense o f 
perinatal and infant disease and death and o f subsequent 
retarded development* Bulletin (1979) report that many
studies have shown a direct correlation between non-pregnant 
weight o f the notherf weight gain during pregnancy and birth 
weight* The more the mother gains the heavier her baby 
w ill be with less chance o f  being small-for-date*

Mudftliar end Menon (1973) point ont that in generalf 
the range o f weight gain la batmen S and 9 kg* and this 
gain is  d irectly related to the birth weight e f  the foetus* 
fiajsrathnaa g& jjl (1979) Observed that e normal healthy 
woman gains about S-lO kgs* during ths course e f  pregnancy*
Be also predicts that a failure to increase in might in the 
f ir s t  two semesters ss m il ss being in itia lly  undermight 
increases the probability o f premature labour*

Raman (1930) proves that several studies indicate that 
the weight gain o f Indian women belonging to the lom r 
socio-economic groups Is about 6-7 kg* during pregnancy*
Devi (1980) stresees that higher incidence o f toxaemiay 
prematurity or dymaturity show a sloee association with 
poor weight gain during pregnancy* Raamn (1930) says that 
the usual pattern o f might gain consists o f a minimal



gain o f  1*2 kg. dor Inn the fir s t  trimester and o oors or 
loss linear rats o f  0 .4  kg./veek In the second and third 
triosstar*

12

Ths Unitsd Nations University World Hunger Programme 
(1931) rsports that weight gains during pregnancy fo r  woosn 
belonging to S developing country arc orach below those In 
w ell-fed women and thus maternal mortality rates ere high 
end foetal losses are elevated. Stale (1933) on investigation 
has found a positive relationship between relative body 
mass e f  womeny weight gain and the blrthwelght e f  infants*

Prena (1979) states that anaemia is  a major public 
health problem in  the developing countries especially 
amongst those in toe low-inoone group. Luwang and Gupta (1930) 
say that anaemia during pregnancy has been claimed to be a 
result e f  specific haemopoetie substances.

SIN (1975) has brought out the tact that the incidence 
e f  anaemia during pregnancy increases with gestational age 
and parity particularly after a woman has had two or three 
pregnancies. Benson (1977) warns that severe iron deficiency 
anaemia is  associated with defin itely increased perinatal 
morbidity end mortality rates. Mudsliar and Menon (1979) 
stresses that due to anaomla o f ths pregnant women the baby 
may die la  utero from anoxia and from prematurity in the 
neonatal parlod.



1CMR (1975) reports out that the incidence o f  
prematurity and low birth weight war* anfib higher in InftntS 
born to anaemia mothers* Fed rick and Anderson (1976)
hare associated a low haemoglobin level in pregnancy with 
spontaneous preterm birth*

RIB (1975) reports that about 1 la § o f our expectant 
mothers suffer from severe degrees a f anaemia as Judged 
from their blood haemoglobin levels which tend to be below 
10 g*/lOO ml* during the last 3 months a f pregnancy*
In complicated c*ses9 toxaemia a f pregnancy may set ln9 

and s t i l l  births an*' severe growth retardation o f the foetus 
may also occur*

Ball f i  £ l (1976) have found that serum folate 
concentration fa ils  in pregnancy9 especially la  women In the 
lover socio-economic classes9 in women o f higher parity9 

In smokers and in women with twin pregn\nclea9 but there is  
no evidence that pregnant women with low serial fo ists  
concentrations suffer more often from complications o f 
prsgnaney such as congenital malformation a f the foetus 
or abruptio placentas*

dhukla (1931) state that in about 43 percent
o f women anemia was either caused or precipitated by pregnaney* 
Prcne ( 1932) has determined that the mean birth weight o f 
infants born to women who had parenteral Iron therapy was
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sign ificantly higher then that o f  the untreated group end 
that for optimal perinatal outcome the treatment e f  anemia 
ahonld be Initiated at the latest by SO veeks e f  gestation.

B. ButrlUonal/flon-nutrltlonal complications o f proanancr 
and the outcome

Pregnancy ia  a physiological stress fo r  a healthy v e il 
nourished woman and even a greater ha sard fo r  the vosmn 
whose body stores h*ve bean depleted*

Gvpta (1979) etatoe that poverty and undernutrition 
are the eeusea e f  pregnancy failures or s t i l l  births and 
high infant mortality rates* Administering nutritious 
d iets during pregnancies to poor mothers Improve maternal 
nutritional state and birth-velghts e f  nev bern babies*
Jaffln (1979) toe found that newborn infants who have a 
low birth weight for gestational age was due to malnutrition 
e f the mother and their mortality rate is  between 3*4 percent*

Raeheed &£ *2 (1976) aay that the e lln lee l nutritional 
assessment revealed that 76 percent mothers shoved one or 
sore deficiency signs which was consequent to en Inadequate 
intake e f preteetlve foods in their diet* Bros sens g i  (1973)
have found that malnutrition e f the mother may lead to 
foeta l growth retardation* Moghlssl (1978) points out 
that adequate feta l growth and development in  uterus depends 
on a steady supply e f nutrients from the mother to the fetes*
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Deficient d ieter/ intake, inadequate absorption e f  the 
nutrients from the gut* abnormal metabolism o f proteins, 
lip id s , carbohydrate and mieronutrients In the maternal 
organism, insufficiency o f placental circulation and 
abnormal u tilisation  o f nutrients by the fetus may lead 
to impairment o f feta l development* Devadass jjJL (1979) 
state that maternal nutritional statue influence* the course 
and outcome o f  pregnancy*

Fedrick f£  £ l (1976) shoved that three times more 
women who had gone into premature labour had diets which 
were considered poor when compared with controls* Delgado 
et e l (1977) studied the e ffe ct o f food supplementation on 
infant growth aaJ develop sent* 1 consistently high
association between asternal nutrition and birth weight was 
observed* Thus the risk o f  delivering low birth weight 
babies among highly supplemented mothers wee roughly half 
that o f the group repairing low suppleuonte* Grover (1932) 
point# out that the dietary Intake consumed by the mothers 
during the second half o f pregnancy period use found to 
a ffeot the birth-weight o f  the new born to a considerable 
degree* Eaur §£ a l (1932) have found that income also 
influences nutrient intake o f women*

Aaann and h&o (1973) have proved in a study that 
a chronically low supply o f carbohydrate seems to some 
extent lead to intrauterine growth retardation* Adams a l( l973) 
shoved that the problem o f low birth weight infants from
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poorly nourished aethers esn be corrected by protein end 
eelorle supplements daring pregnancy* Levant • ! (1980) 
have found e significant positive correlation o f dally dietary 
intake o f lrony fo lic  ecid and protein with haeeoglobln 
level o f pregnant women*

BZH (1975) hava Shoved that Vitamin l  statue Is known 
to deteriorate vlth the advance o f pregnancy* Xerosis and 
keratomalacia are the outcoaee o f  thia deficiency* Vitamin B 
complex d e fic it c y  is  quite conon daring the last trimester 
• f pregnancy, vomitting and giddiness during early months o f 
pregnancy are known to be produced by Vitamin deficiency. 
John (1979) eays that e deficiency o f  Vitamin D can causa 
fa ta l rickets but only when the mother suffers froa severe 
Vitamin £ deficiency*

BIB (1976) reports that another important nutrient 
essential during pregnancy is  calcium and its  deficiency la 
associated with osteomalacia* John (1979) has said that 
an iodine deficient mother may fe l l  to provide sufficient 
minerals ffcr the fetus and features o f  cretinism which are 
retarded bone growth, etc* are present at birth* Bholtan 
and Jenkins (1988) have associated low plasma sine and fatal 
abnormality and consider It to be a factor for congenital 
abnormalities*
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Murall and Ball (1975) point oat that the pregnancy 
complications such at toxaemia and antepartum hemorrhage 
and tha mod* o f  delivery have important bearing on the 
condition e f the foetus* The vell-matabllshed a e locu tion  
between breech delivery end perinatal mortality la noetly 
dae to prematurlty9 uterine dysfunction* prolapsed cord and 
premature rupture o f membranes* Fed rick end Anderson (1970)
opine that a hlttory o f antepartum haemorrhage vaa a a soda ted 
with an increased incidence o f  spontaneous pro*term birth*

The risk o f  maternal mortality la four to ten tinea 
higher after caesarean section than after vaginal delivery 
(Krone and Katthevsf 1976)* Pal p i (1979) have determined 
that the foeta l outcome o f those who had premature elective 
termination e f pregnancy by caesarean section was better then 
those who had spontaneous onset e f  premature labour*

Chase (1977) says that maternal mortality increases 
with age and parity either in combination or separately and 
that the safest age for parturition in 20*25 years* Varner 
et al ( 1932) have found ttat in women aged 35 years or over 
the risks cos three to four times greatsrf whereas for women 
having their fifth  or subsequent pregnancy the risks arc 
over three times greater*

Taber (1979) ham proved that ec lamp ala le  one o f the 
most serious emergency problems dnrlag the latter half o f
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pregnancy* hdvaxd and Alberraan (1930) have related 
hypertension and pregnancy and point oat that i t  is  one 
• f the nost common eontribetors to perinatal mortality and 
morbidity and that pregnancies complicated by severe 
pre-eelampela are at highest risk for foetal d istress.

Pal a l (1976) and Kelrse a^ (1973) have reported 
from a study that patients with a history o f pregnancies 
which ended spontaneously before 37 weeks gestation had an 
lncreasod risk o f  spontaneous pre-term labour and delivery 
In future pregnancies*

F* Other factors affecting pregnancy

Hao (193£) has found that rupture o f  the uterus IS 
responsible for 6-20  percent o f  oaterm l deaths In developing 
countlree* l i t t le  Is known ebout the reason* for rupture 
* f the feta l mambranes before the onset o f labour end when 
i t  is  preterm* there is  an lnereas* in psrinatal mortality 
principally because o f immaturity (Antiseptic* 1932)*

Bobitt and ledger (1977) have suggested that asmlotle 
fluid Infection* often with Intact membranes is  e significant 
cause o f preterm labour and resultant perinatal death* 
particularly in the lover soeio economic group* Tuber (1979) 
cay that In premature separation o f  the placenta feta l 
mortality may bo mo high as 36 parcent* the main causes being 
hypoxia and prematurity*
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In fertility  and abortion are increased in poorly 
controlled diabetes and the risk o f  feta l death is  heightened 
particularly after the 36th week because o f  maternal acidosis 
and placental insufficiency (Benson* 1977)* 1 study
conducted by Singh £ l (1931) revealed that an Increased 
risk o f foeta l dlstresst snail for gestational age babies 
and birth asphyxia were present in a ll  pregnancies which had 
gone beyond the expected date o f  delivery*

Han dal (19*1) say that vira l hepatltis9 is  the
major cause o f Jaundice explicating pregnancy9 in our country 
and has a deleterious e ffect both on the mother and child*
Hare and White (1977) emphasise fe ta l death in utero during 
the last nonth o f pregnancy Is e frequent complication when 
diabetle patients have a complicating vascular lesion*
Alvaros (1973) report that acute glomerulonephritis is  a 
syndroms in which early spontaneous abortion or delivery 
o f  a promstaro fetus may occur* I t  occurs mors frequently 
early in pregnancy and in the very young gravida*
Welt £ l (197*) associates concurrent hypertension and 
pregnancy with an increased incidence o f abruptlo plaoental 
end increased perinatal mortality end maternal morbidity* 
Aatlaalarlal drugs eause teratogenic effects but untreated 
malaria in a pregnant patient may cause abortion or foetal 
damage (Antlseptie9 1933)*
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The experimental procedure for the study entitled 
■Accessing the u tility  o f risk feetora index in pregnancy" 
ic  discussed under the following headings!

X* ^election o f the problem
XI* Selection o f the venue

XXX* Selection o f  the sample
X?* Selection o f the methods
1* Conducting the study 

TX* Analysis snd interpreting the data

I* Selection o f the problem

3ebestlan (1977) states that while bearing children 
is  the unique privilege and function o f women* this biological 
function exposes women to certain special risks and dangers* 
These risks must be deteted early snd the women must bo 
given proper antinatel care in order to avoid unnecessary 
loss o f  lives* Xn order to identify these risk factors 
on Index was formulated by Vljayalakshml end Devudas (1981)* 
Any newly formula ted index must be checked for it s  validity* 
The present study vas undertaken to check the formulated 
index for its  valid ity  la  predicting high-risk pregnancy*

xx* auction yfnm.
The hospital selected for the study was the "Government 

Kasturbe Gandhi Hospital for *o»en and Children"* Madras*
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Tii# hospital was selected because o f the largo msnber o f 
dollTorioo being conducted thora thus9 aiding In the easier 
•oilaction o f data* Moreover the hospital authorities were 
▼•17 co-operative and helpful*

I II*  Selection of the sample

Sampling la simply the process o f learning about the 
population on the basis o f s sample drawn from It* Simple 
random sampling refers to the sampling technique la  which 
•ash and every item e f the population has an equal and 
independent chance o f being included la  the staple* Thus 
la  the sampling technique Instead o f  every unit o f the 
universe only a part o f  the universe is  studied end the 
conclusions are drawn oa the basic for the entire universe*
I t  ie  possible to co llect more dotelied Information in  a 
sample survey* Follow-up work can also be undertaken much 
■ore effectively  la  the sampling method according to 
Gupta9 (193£)*

Hence the samples were collected at random* The number 
Of samples was two hundred and f i f t y  expectant mothers 
tota lly 9 one hundred end twenty-five o f  them belonged to the 
low ineome their per capita Income being 0-100 Be./month*
The remaining one hundred and twenty-five camples belonged
to the middle income their per capita income being 101-200 Bs«/mOnt)

The samples selected were expectant mothers in the 
third trimester o f  pregn ney* I t  was not poselblo to start 
from the fir s t  trimester o f pregnancy due to the limited
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tlaa avallabia*

3«l*ctlQD ol tha aethnds

Tha nutritional status lndax i t  (Ivan In tha 
following pa gas in Tabla X and tha erltarla and teoras 
halpful in assassin, tha risk 1 avals ara also prasantad
•ids by aids*
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Tabls X outIin*» tan criteria  through vnich tha 
risk levels o f  expaotnnt nothere could be assessed* Tha 
datalla regarding tha method o f  assessing tha risk levels 
through th«»e criteria  art presented in tha following pages*

1* freight gain daring pregnancy

Jaliffa  (1966) pointa out that tha spring balance la 
gdaqoate to measure the weight* provided tha balance &• 
checked consiatantip agaiaat standard weights* Hence tha 
body weight o f  the expectant nothere vaa reoorded with tha 
help o f a spring balance with an accuracy o f  ?60 g* which 
vac checked froa tine to tine for i t i  accuracy with the 
help o f  standard weight**

The term weight waa recorded Just * day or two before 
delivery* The weight o f the aother wa* recorded agalny 
one week after delivery* The difference between these 
two eights wa* taken o* the weight gain o f the nothar during 
pregnancy*

*• Hticht o f the aother

The eelected nothera were cede to stand erect on a 
fla t  floor* barefooted against a fibre glass tape which wna 
fixed to a vail* The aras o f  the individual were nede to 
hang at the aides In a natural smnner*



A wooden so* la was p 1*cad gently M the heady 
•t an angle perpendicular to the wall and the height waft 
measured correct to 0*1 cm* The height o f the mother 
vat recorded in order to enable the Investigator to find 
any correlation with the poi'formrnee o f  the delivery.

3* Haomoalotln level

J e liffe  (1966) statoo that anaemia can oecmr from 
deficiency o f various nutrientsy the principal ones being 
irony fo lic  sold and vitamin B ^ . Haemoglobin values

are o f  great practical value In the assessment o f the 
severity o f anaemias in the expectant mothers* 0*08 ml* 
o f  fresh blood vas drawn from the flngery vithomt squeezing 
and tb it was collected on a strip o f  Vnhataann filte r  paper 
(8 cms* X 4 ems) and allowed to dry* The specimens vsre 
put into small individual covers and later dissolved for 
ten minutes in the Drabkin'S solution and the haemoglobin 
level m s estimated*

For the estimation o f  haemoglobin o f the expectant 
mothers cyanaethaemoglobin method o f Varloy (1881) vas 
followed* The procedure is  presented in Appendix 1*

d *  f i O T t t i i f a u w f f  9 f  y r + f M » M T

Evidences in the past ha vs proved that the presence 
Of oedemay blood pressure* albuminuria and each other

86
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complications are most lik ely  to a ffect the normal coursa 
o f  delivery* lienee the presence or absonea o f these 
factors vara determined by tha medical praetltlonar and 
raaordad for a l l  tha mothers by tha investigator*

ft* Nutritional status o f tha mathara

A questionnaire vas formulated in order to datarmlna 
tho food intaka o f tha mothers* Tha datalla o f  the 
qmestlonnairo are presented in Appendix I I . Tha nutritional 
status o f the mothers vara datarminad to ha good, medium or 
poor based on tha information in tha questionnaire* Tha 
regular meal pattern for any one day by recall method 
vas raaordad* Tha cooked weight vas noted and this vas 
converted into Its  rav equivalent for tha vail ous food groups*
This vas then compared with tha IQ4R (1981) recommended 
balanced diets* I f  tha amounts ingested and those recommended 
vara almost equal then tha nutrition Of tha mother vas 
eonalderad good* I f  tha ingested amount was a l it t le
lover than tha amount recommended than tha mother vas 
enjoying medium nutrition* But i f  tha values o f the ingested 
and recommended did not correspond even slightly then the 
mother vas suffering from poor nutrition*

d* Mother*s a«e at primlpara

national Institute o f  Nutrition (1930) reports that 
perinatal, neonatal and infant mortality rates were Slngnlficantly
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higher in Infants born to adolescent g irls  under 16 yesrs 
end women above 36 years o f age* Mortality rates were 
lowest among Infants born to wooes between 20 and 29 year* 
o f  age* lienee an age group o f below is  and above 35 are 
considered to be factors leadings to high risk* A low 
risk was expected In the age group between 20 and 29 years 
and a medium ride In the age group o f 18-20 years or 
30*36 years*

7* fan or prtgnpnsx
HIX (1980) reports that prlni gravldasy and woaen 

having fifth  or wore than fifth  pregnancy require consideration 
as a high risk group* The mothers were asked about their 
parity and woaen who were In the second or third parity 
were expected to be at low risk* Women who were undergoing 
their primi9 fourth or fifth  parity war# considered to bo 
at median risk* Under the high risk column were categorised 
woaen at the fifth  or above parity*

8* History o f nlsoarrlaget a t lll birth or neonatal Mortality

The aother*s previous obststrls history has s close 
relation with perinatal mortality In the present pregnancy.
I f  a mother had a bad obstetric history with rapestad 
abortions or miscarriages than she was considered to be a 
medium or high risk depending on the severity o f  the problem*
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But i f  any cacti coup lion ted History vac absent in the 
pres leas pregnancy then she was categorised as a low-risk 
patient*

9 .  t a s .  o f previous delivery

The type o f  previous delivery is  an important 
forete ller on the forthcoming pregnancy* I f  the uother 
has had a eaesarean section or' forceps delivery she Is 
lik e ly  to be a high risk patient* Xf she has a history 
o f tore*la or prolonged labour then she may be a medium 
risk  and I f  the delivery had been a normal me then even the 
forthcoming was, expected to bo noraalt and the patient 
was considered to bo at low-risk*

10* Birth weight o f  previous children

Xf the birth weight o f  the previous child was below 
8 kg* then the delivery vac considered high risk and i f  the 
weight had baan between 8 to £*d kg* then, the delivery 
was eonoidarad to bo modlue risk . Xf the weight o f  the 
previous child had bean above 8*8 kg* then the present 
delivery was conaiderad to bo lew-rlah*

T* Conducting the atwdv

Making uaa of the methods mentioned9 above the stated 
ten criteria  were determined for each mother In the present 
study* These included weight et term of pregnancy and 
weight gain,height o f the mother, haemoglobin leve l, 
complications o f pregnancy, the nutritional statna, para o f
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pregnane?, age at prlml para, b itter? o f miscarriage, 
s t i l l  b irth , neonatal aorta l i t ? ,  type o f previous delivery 
and the birth-weight o f  previous child* Based on these 
factors the aothera ware placed in the high risk median 
risk or low risk category*

TI* Analytic and Interpreting the data

Bath stated criteria  was determined and Marked 
according to the scores given in the formulated index for 
mil the mothers* I f  a mother had scored below 40 then the 
deliver? was expected to be a high risk one* I f  the score 
ranged between 40*69 the deliver? was expected to be a 
medium risk one* I f  the mother had got a score o f  
70*100 then her deliver? was expected to be a low risk one*

The aotual deliver? was then observed with the 
help o f  a gynecologist who classified  the deliver? as low 
risk , medium risk or high risk* I f  in at least 75 percent 
o f  the mothere the expected and observed risks wars similar 
the particular criteria  o f  the index was proved to be valid* 
But i f  In 75 percent or more o f the sampled the expected 
risk and the observed risk did not agree then the criteria  
was considered to be invalid* Applying these proceedurea 
tho va lid ity  o f  the different criteria  in the index wag
assessed* This in tarn w ill assoss the valid ity o f the 
index in general in identifying the risk levels* Se itable
modifications w ill be suggested i f  found necessary*
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The resalts end discussion pertaining to the atad7 

on "Assessing tho u tility  o f  *i*ki***tora,Indax **■»?’
In pragnnncy" are presented mnder tha following headings*

1* Risk l m l s  baaed on pre-pregnancy weights 
o f the expectant akothera*

£• Risk lavels based on weights o f the oxpoetant 
Mtbara at tom o f pregnancy*

3« Risk lorola baaed on weight gainod daring pregnancy 
by tna expectant aothers*

4* Risk levels baaod on tbo heights o f  tho oxpoetant 
nothora.

A* Riak levels baaod on haemoglobin levels o f tho 
oxpoetant mothers*

6 * Riak lavola based on toxemia o f pregnancy*
7« Risk lovols baaod on tho nutritional states 

o f th* oxpoetant Bothers*
9* Ago and para o f  prognaney related to tho riak 

involved in prognaney*
9* History o f  provlous pregnanelea raintad to riak 

lava la in tha prasant prognaney* 
lO* Risk lovols baaed on the birth weight o f  previoas 

children.



1. Bl«k lW «lt M««a on pr— — at  th«
0|cpQ^tant aothers

Table II represent* tha percentage and mm bar o f 
expectant nothers fa lling under dlfferant ranges o f weight 
bafora tba onaat o f  pregnancy In the two lneoae groups*
They here boon divided into thraa sain eatagorias namely* 
those who hava s pre*pregaant valgbt o f 46 kg* end above* 
those who have s weight between 43*45 kg* and those who 
have registered * weight below 40 kg* The individual 
data regarding this criteria  for low and niddle incone 
groups are presented in the Appendix I1I-A and P respectively.
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Among the IBS n otion  who wore oho son for the study 
in the low moons group9 69 mothers had a pre-pregnant weight 
o f  45 kg* end store* This constituted 100 percent end 
these mothers were expected to here a low risk dering 
delivery according to the index* But actual observation 
o f  the delirery o f  those eases showed that 83 percent 
had a lov risk daring pregnancy111,1 percent, and 8*1 percent 
o f  the cases had medium and high risks respeetirmly during 
delirery, Forty-three esses fe l l  under the mediam-rlsk
eategory with a weight range o f  40-45 kg* according to the 
predictions o f the Index* Oct o f these 34*9 percent had 
lov ri3k9 48*8 percent bad moderate risk and the remaining 
16*3 percent had high risk daring delirery. The remaining 
83 smses with a weight o f  below 40 kg* were expected to 
hare high risk daring delirery according to the index*
Among these only 13*0 percent had high rlsk9 43*0 percent 
had moderate risk and another 43*8 percent ted lov risk*

Another 125 mothers belonging to the middle income 
group also participated In the study* Klghty mothers who 
constituted 100 percent were considered to be low risk 
because they ted a weight o f 45 kg* and above. Among these 
78*8 percent ted lov risk dsllrery9 13*7 percent ted 
medium risk and 10*0 percent bad high risk* Thirty-one 
eases had a weight between 40-46 kg* and hence were expected 
to be medium risk according to the norms o f the lndox9
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45 •* percent had medium risk during deliveryt 33*? percent 
had lav risk and 16*1 percent bad high risk* Falling 
under the high risk group with ft weight o f belov 40 kg* 
vere 14 eases o f  whoa 48*9 percent vere determin'd te be 
high risk , 41*9 peroent vere found to to low risk cases 
end only 14•£ percent vere found to here medium risk*

These results with reference to their pre-pregnant 
weight both among the aethers in the low incase group 
and middle income group indicate that the Index le 
reliable in 76«3-a3*d eases with reference to low risk*
46*2—43*3 percent eases in medium risk and 13.0-42*9 
percent eases in high risk*

8* Biak levels based on weights of  the expectant
g g & i r j . » f t  t a n a  f t f .p j y g n M r c i

Table XXX figures out the percentage o f  expectant 
Bothers fa lling under different mni et o f  weight at term 
o f pregnancy* The grouping was done based on the following 
weights, 50 kg* and above was considered as low risk ,
46-50 kg* as medio* risk , and belov 45 kg* as high risk*
The individual date regarding this criteria  for low end 
middle income croupe are presented la  the Appendix IY-A and 1*



Pi&
C&

XX
AG

S 
OF

 K
XF

KC
TA

V?
 H

OT
kE

HS
 F

AI
LI

HG
 B

KD
EB

 D
IF

FE
RE

NT
 B

RU
GE

S 
OF

 W
EI

GH
T 

AT
 T

SB
* 

OF
 P

RE
GB

AK
CY

§ * 3 i
s ► • "

t  *:
® $ °  s
O CB O H

• s
e «*

• 5
o  *

§  s

9  8
H

® a

8
O fl* 

N
°  8
O ®

§ 9 
8  8

r t
rr

O «

© n10
o  *

•2
o  9

o  •

s  °*2  g

►

8
R

8  a  *  d

M i lIn  i
!

! i  iC «4 CM *  M
•

CM

37



(

>LUiC

Si
i S l̂

i i \

■ r I l |o  o  O  o  o  oto 10  ̂ —
8U3H10W JLNV-L03dX3 30 3DVlN3Dd3d TH

E 
EX

PE
CT

ED
 A

ND
 O

BS
ER

VE
D 

RI
SK

 L
EV

EL
S 

W
IT

H 
RE

FE
RE

NC
E 

TO
 T

HE
 

TE
RM

 
W

EI
GH

T 
OF

 T
HE

 E
XP

EC
TA

NT
 M

OT
HE

RS
 O

F 
LO

W 
AN

D 
MI

DD
LE

 IN
CO

ME



39

la  the low income group the expected natter o f low 

risk  oaaea based oa their term weights was OS but vhen the 

actual delivery wag observed 90*0 percent o f the esses bed 

lew risk  end 13*8 percent of  them bed medium r isk , 6*8 percent 

faced high-risk* Unde? tho medium risk category 48 esses 

vsre expected to have medium risk during delivery* Amongst 

these 71*4 percent had medium risk* 19*1 percent bed low risk 
while 9 .8  percent hed high risk* Blghtaen esses were 

expected to have high risk delivery because o f their term 

weight which w i below 45 kg* Out o f these 38*9 percent 

had high risk* while 44*4 percent had medium risk and 16,? percent 

had low risk*

Among the 1&6 cases belonging to the middle income 
89 oases were predicted to have low-risk according to the 
index* fiat on observation i t  was found that 79*8 percent 
had low risk delivery* Medium risk was observed among 
1£*3 percent o f the cases* while 7*9 percent had high risk 
deliveries* In the medium risk category 80 cases were listed 
and daring observation It was found that 40*0 percent had 
medium risk* while 33*3 percent* had low risk and 86*7 percent 
had high risk  during delivery* There were € eases who were 
below 48 kg* and ware hence categorised as high-risk* Amongst 
thess 33*3 percent had high-risk when observed* whereas 
60*0 percent had low risk and 16*7 percent had medium risk*
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TLe in6sx in both tht> iacooe gxoups la  reliable 
in 79*3»30*0 percent in lav r i f t  eases* 40*0~7l*4 percent 

In acdim  risk and 33»3~11*9 percent in high risk eases*

3* ttlik itYftJU. mlnUutor-ttii w atttoni
nothors

Table Vt  explains the percentage o f aethers hsving 
different ranges of weight g^ln during pregn? i cj  in both 
the ineoas groups* ihose who ha* s weight gain of above 
7 kf« vers considered lew risk oaieat and those who gained 
6*7 kg* vsre considered to be In aediua risk an those eases 
who gained belov 9 kg, were considered high risk aocasding 
to tli s index*
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Within the 128 ea««t belonging to the low lncoae 
11 mothers had gained above 7 kg* indicating low risk bet after 
observation o f the delivery it  was found that 63*6 percent 
bad low rlsk9 while 36*4 pereent had nedlun risk* There were 
no high risk eases observed* One hundred and thirteen aothers 
were considered to be nsdlun risk with a weight gain o f  6*7 kg* 
according to the index* Out o f  this 74*3 pereent vers 
observed to have low risk during delivery* Only 14*2 pereent 
had nedlun risk while 11*8 pereent had high risk* Only one 
ease was expected to have high ride during delivery because 
these wa« a weight gain o f below 9 kg* Zt was observed that 
this ease had high risk as was expected during delivery and 
thus the index ves correct In predicting high risk In that

Thirty-seven nothere out o f 128 belonging to the niddle 
lncoae had a weight gain o f above 7 kg* and thus fe l l  Into the 
expected low risk category* When actually observed seventy 
pereent were found to be at low risk , 16*2 pereant had nedlun 
risk and 13*8 pereent had high risk* Blgbty-three eases 
with a weight gain o f 8-7 kg* vers categorised ss nedlun risk 
according to the lnded* Only 19*3 percent were found to 
have had nedlun risk during deliveryt while 61*4 pereent had 
low risk and another 19*3 pereent had high risk* The revaluing 
8 eothere wara expected to be at high risk with a weight gain
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Of below 0 kg# Aaongst thase 40 #0 percent had high 
risk  during delivery# Another 40*0 percent end medium risk 
while the realising 20 pereent bed lev risk#

Susaarisinr these results i t  use found that the 
index was reliable in 63.6 -  70>3 pereent eases in low risk , 
14#8 -  19#3 in aediua risk sad 40#0 *  100«Q pereent in 
high risk#

4# Risk levels based on the heights o f the expectant Bothers

Table V reveals the percentage o f  expectant aethers 
fa llin g  under different ranges o f  height# According to 
the index those noth rs who had a height e f  150 eae# and 
above were labelled ae low risk# those who had a height o f  
140-150 ca# ee aediua risk# and those with a height o f 
below 140 cat# were regarded ae high risk . The Individual 
data pertaining to thia en ter la for low and middle income 
groups are presented respectively in the Appendix V-A and 5#
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Sight? three oft m s had 4 hftlght o f  150 on. and aboTft 
and hence were ftxpoetod to have ft low risk in the low income 
group* Out o f t h o M  83 , 77*1 percent had low risk when the 
delivery wee actually observedf 13*3 percent and 3*6 percent 
e ftM ft  had medlta risk and high risk respectively* Medina 
risk cases were those who had a height o f between 140*150 on* 
and there were 38 eases fa lling under this group* F ifty  
percent had low rlskf 36*8 percent were the ones who had 
median risk and 13*8 percent tad high risk* Four eases 
had a height o f  below 140 cm* and hence were expected to be 
at high risk* Amongst these 85*0 percent tad high rlskf 
50*0 percent had mediae risk , 85*0 pereenttad low risk 
when observed*

In the alddle income group 36 oases were expected to 
have a low risk delivery* During obMrvatlon 75*0 pereent 
were observed to be at low rlskf la*7 percent were at aedium 
risk and 6*3 percent at high risk* Twenty six cases were 
expected to have medium risk due to their height o f  140*150 cm* 
But only 48*3 percent were observed to be at medium rlskf 
30*8 pereent were at low rlskf and 26*3 pereent had high risk* 
Only three esses were expected to be at high riskt amongst 
these 33*4 percent were under high rlskf 33*3 percent were 
found to have medium rlsky and 33*3 pereent had low risk*
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In thin particular criteria  the Index cat fownd 
to be valid In 75*0 »  77*1 percent eases in low risk#
36*8 * 42*3 percent esses In medlua risk and 86*0 • 33*4 
percent eases In high risk*

S* &l»k levels based on haemoglobin levels o f the expectant 
gL*feg£l

Table VI points oat the percentage o f expectant 
noth era fa lling under different ranges o f haonoglobln levels 
in the two Income groups* Mothers who had haonoglobln 
levels o f 10*8 g* and above were considered to be at low riakv 
those with haonoglobln levels between 9*10 g* wore considered 
to be at medium risk , and those aho had haonoglobln levels 
below 9 g. were considered to be high risk eases* The Individual 
data pertaining to this criteria  for low and middle in cone 
groups are presented In the Appendix VI«A and £ respectively*
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In the low income group, 8ii oases were expected to have 
low risk delivery bet when observed only 52*6 percent had 
low rlsk f 37*8 percent cases had medium rlskf and 9*4 percent 
had high risk* Thirty-six eases fe l l  under the medium risk 
category* Bet 30*6 percent were observed to have aedlun 
rlsk f 60*0 percent had low risk and 19*4 percent had high 
risk  daring delivery* Another 36 eases were grouped under 
the high risk section and the actual observation revealed that 
only 87*8 percent had high rlskf 38*9 percent had medium risk 
and 33*8 percent had low risk during delivery*

In the aiddie inooee group 66 cases were expected to be 
at low risk* During observation o f Ike delivery It was found 
that 60*7 percent had low rlskf 21*4 percent had medium risk 
and 17*9 percent had high risk* Fifty-three eases ware 
classified  ander the aedlun ri»k  groupf but the observation 
brought hone the fact that 18*9 percent had medium rlsk9 
64*7 percent had low risk and 26*4 percent had Ki^krlsk*
Under the high risk group there were 16 casta amongst whoa 
86*0 percent had high rlskf 60*0 percent vara observed to have 
low risk and 28*0 percent were at aedlun risk*

Analysing the tables the index vsa found to be valid 
In 68*8-63*7 percent eesea in low rlskf 18*9 -  30*6 percent 
In modinn risk and 25*0 *  87*3 percent cases In high risk*
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6» levels based on toxeola o f pmnnniy

TaOle VII rsveals the percents ge o f  Mothers suffering 
froa olid  or severe toxeola la the two income groups* 
fhose who 414 not staffer f  roe any syoptoos o f  toxaola were 
grouped as low rlsk9 those who were suffering frost olid  
toxemia were treated os oediuo risk end those who were 
suffering from sever# toxaemia wore considered to be 
high risk eases noeordingto the index*
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At I t  trident In Table VII ninety fire  easts were
expected tt be at lov risk according to the indexy aaongst 
whoa 68*9 percent were observed to have low risky 88*4 percent 
aedlua rlsky and 12*? percent had high risk* Twenty-two
cases fe l l  under the median risk group according to the 
index o f  whom only 40*9 percent had nediua risky 50*0 percent 
had been observed to be at low risk and 9*1 percent had 
high risk* ligh t cases were located aa high risk groupf 
out o f which 26«0 percent bad high risky and 97*9 percent 
each was represented by the aedlua and low risk eases*

On# hundred and seven cases ware expected to be 
a t low risk under the middle income group* Aaongst these 
63*3 percent had lov risky 26*8 percent had aedlua risk 
and 8o*8 peroent had high rick* Thirteen eases were 
labelled aa aedlua risky out o f which only 16*4 percent 
had aedlua risky 69*8 percent were observed to have lov 
risky and another 15*4 percent were found to have high risk* 
Five eases were prone to have high risk according to the 
index o f  whoa 80*0 percent had high risk daring dellvery9 
anotner 80 percent had aedlua risk during delivery while 
the remaining 60*0 percent had low risk*

The table reveals that the valid ity  o f  the index 
le  reliable in 63*3 * 66*9 percent in low risk eesesy
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19*4 • 4o*9 percant la ise<Uu* riak cams Mid 80*0 *  88*0 
poroenl in high v ia l OhMi*

7* Blifc la v lft  bused on the nutritions! ef_Sht
expectant Mothers

ta ll#  T ill Illustrates the percentage o f  expectant 
•others enjoying goodt aediuo or poor nutrition in the 
two I qm m  groups* Those who were enjoying good nutrition 
were low rlsk| those enjoying aedlnn nutrition were aedlun 
risk sid those who were sufferinr fron poor nutrition were 
considered os running high risk oceordlng to the index*
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IboM vino rnjojtd good nutrition in th» low lnooao 
wore only 49 oa>«« out o f whom 55*8 poreent voro observed 
to have low r l  :k during delivery* 33.3 poreont bad medium 
r iik  while 11*1 poreont had low risk* th irty  seven cases 
had medium nutrition and hence wore eonsidered to hero 
medium rlok 40*8 poreent bed medium risk* 43*7 percent under 
observation hod low risky while 10*8 peroent had high rlek« 
Forty throe oases had poor nutrition aw* hence were expected 
to  here high risk according to the Index* Out o f thee# 
41*9 percent eeees had lov risky 39.3 percent had medium 
risky and 18*6 percent had high risk*

In the middle income p.roiip 64 c*«ca were expected to be 
nt low rlik  because they enjoyed good nutrition* Amongst 
the observed cnees 64*1 percent had low risky 26«0 percent 
had medium riik  and lo*9 percent had high risk* F ifty esses 
had medium nutrition sifS thus were categorised as nadlum 
risk oases* Of these9 sixty percent had low risk during 
delivery* 14*0 percent had medium risky and 26*0 percent 

had high risk during delivery* Eleven cases in the middle 
income had poor nutrition* out o f this* 36*8 percent 
had low risky 54*5 percent medium rl<4t and 9*0 percent had 
high risk when observedy actually*

The valid ity  o f the index with reference to this 
c r ite r ia  is  reliable In 56*6 • 84*1 percent eases in the
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low risk category, 14*0 #  40*5 ptrnnt o« n i  In th# M d i«  
risk* and 9*0 *  18*6 porosnt ousts In the high risk group*

*• 4i4-tnd P*r» o f P f m n a r  rolatod to tbs rl»k lmrolTtd 
in pftim ney

Tubl* IX pioturos out tbs poreontsg* o f oxpoetunt 
aothors fu lling sndsr dlfforont ago groups ut prialpuru 
in both tho Incas* groups*
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In the low Ineoae group oothers who tod their prlaipara 
between 20-89 years w rc (3 , And th«M w m  expected
to tore low risk d tlto r lM *  80*0 percent tad low risks 
during deliwery9 15*9 percent tad aedlsa risk and 5*8 percent 
tod high risk* Sixty on* n u a  wsre grouped under aediwe 
risk  towing tad tholr prialpara between 13-80 or 00-36 poors* 
Aaongst these 40*8 poroont tad low rlsk9 whllo 34*4 poroont 
tod aedltai risk and 16*4 parsant tod high risk* Tba high risk 
group tod only 1 easa with tba aga gxoap o f balov 18 or 
abowe 35 yaars* Sbis easa was observed to bora o high risk 
dellwery and tba indnt prowad to ba 100 paraast dapandabla*

Anongst the middle ineoaa eatagory 58 eases ware 
expected to hawe low risk while on obsenmtion i t  was fotand 
that 77*6 percent tod low risk9 13*8 parsant aedlua risk and 
8*6 parsant high risk* Sixty sewen eases ware expected 
to hawe aedlna risk while tba obserwed cases rewealed that 
53*7 percent tod low rlsk9 35*8 percent eases tod aedlwa 
risk and 10*6 percent tad high risk* there ware no eases 
andar the high risk eatagory In the alddle ineoae grovp*

tones tba table reweals tbs walldlty o f  tba index at 
77*5 -  30*8 percent eases in low rlak9 34*4 • 35*8 percent 
in aediun risk and 100 percent in high risk eases*

table X reweals tba percentage e f  expectant aotbers 
classified  according to the muter a f pregnancies in the 
two ineoae groups*
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57

Those aethers in their second or third para vere 
expected to hare lov risk deliver) ea and the nuaber vaa 56*
Out o f  these 55 m n || 63*6 percent vere found to have 
no complications or vara at lov risk during delivery*
£3*6 pareant had medium risk and 18*8 peraant had high risk* 
Sixty nina caaaa in thair f ir s t t fourth or fifth  para o f  
pregnanay vara oxpceted to be aadiua risk oases* The 
observation revealed that 34*3 pareant had lev risk*
43*5 pareant had aadiua risk while 31.7 pareant had high 
risk* Only ona easa vaa expected to have high risk under 
the category o f above the fifth  para* But this easa had aadiua 
risk during observation*

Undar tha aiddla income group 60 aasaa vara expected 
to hava lov riskbut 71*7 pareant vara obaarvad to hava lov 
risk  during delivery* While 80 peroent had aadiua rlak9 

and 3*3 pareant had high risk* Sixty five cases vara 
eatagorlsad so aadiua risk but 50*8 pareant vara aat avay 
ao lov risk on observation* 36*9 percent vara included 
under tha aadiua risk group and 12*3 percent ao high risk 
aftar Observation* There vaa no case expected to hava 
high risk*

The valid ity  o f  the index vaa proved in 63*6 *  71*6 
pareant eases in lov risk* and 36*9 • 43*4 pareant in 
aadiua risk*



•t H litorr o f orovlono pi 
in tho Bwwnt promnnoy

JSEtiJI

3*blo XI roprooontf tho poroontago o f tho nothon 
who hod atMorrlEgas, noonatal nortolity or s t i l l  births 
in tho two incono groups.
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hundred and tan e a u i o f the low incase vara axpaeted 
to have low risk , while tho actual performance revealed 
that 60*9 percent had low rlsk| 33*2 paroant had nediua risk 
and 10*9 parcent had high risk* On# oaao waa adladgad 
to ha aedloa flak bat sha had a high risk daring delivery. 
Foartaaa eaaaa vara expected to ba at high risk bat oat o f 
th io 21.4 a*sat were low risk , 35*7 paraant aedloa risk , 
and 42,9 paroant high fla k .

In tha alddla lneoae groap 115 eaaaa vara expected 
to have low risk* however observations revealed that 
50,4 paraant had low risk , 26*1 paroant had aediua flak 
and 23*5 paroant had high flak* Two easaa andor tho aedloa 
risk  estogory had ondorgono delivery and I t  was obsarvad that 
50,0 percent had low risk while tha regaining 50,0 paraant 
had nadluai flak* £igbt easaa vara axpaeted to have high risk 
bat 37*5 paroant each vara categorised as high risk and aedlaa 
flak  respectively after observation and only 25*0 paraant 
had low risk daring dallvory,

Tha table proved tha va lid ity  o f tha index la  
60#4 • 50*9 cases in low risk , 59,0 percent In aedloa risk , 
and 07,5 ♦ 42*9 paraant in high risk cases.
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Table XIX Illustrates the percentage o f  mothers 
presenting history o f previous delivery in both tho 
Income groups*

Tho low risk eases voro those who had a normal 
past delivery9 medium risk wars ths onos who had prolongs* 
labour and toxemia, the high risk casts vara thoso who had 
previous caesarean, foreops or brooch typo o f delivery*
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/
In U » lov Income the number o f oxpeeted low risk 

cases vara 68* Amongst these 41*4 percent had lov risk 
deliveries, J4.fl parsont had medic* rlskf and 84«1 psrsont 
bad hlgb risk oh obaervatlon. Four essss wars 
cla ssifi«d  as medium risk , 50*0 parsant prorad to bars 
medium risk on obaarr&tlonv 26*0 paraant bad lov rlakf 
vhlla tba remaining 26*0 paraant bad blgb risk* Ulna eaaas 
vara groupad andar hlgb risk aasas out o f vbleh 44.4 paraant 
had high rlsk9 11*8 paraant had aadlua risk and tba 
remaining 44*4 paraant had lov risk on actual obserration 
o f tbs deliveries.

Analysing tba middle income samples 73 mothers vara 
expected to hare low risk* however 63.6 paraant o f  tba 
mothers only bad o low risk dellvery9 vbareas 17.8 poraant 
had medium risk and 13*7 percent bad hlgb risk* Thera vara 
no medium risk cases In tba middle income group. There 
were four oases with a previous history o f hlgb risk deliveries. 
Out o f these 60«0 percent o f the present da11varies also 
proved to be high rlskf whereas 60.0 paraant proved to bo 
medium risk .

Tba results o f  tba table reveal that tba index is  
reliable in 41.4 *  63*4 paraant aasas in lov rlakf 00.0 percent 
in medium risk and 44.4 *  80«0 paraant In hlgb risk*
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children

Table XIII clearly points oat ths percentage o f 
previously born children fillin g  under different weight 
ranges*
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Thirty fin* cases were expected to have low rlskt 
out o f these 65*7 percent had low risk while £2*9 percent had 
medin* risk and 11*4 pareant had high risk deliveries*
Xvtnljr fire  oases vara classified  as medltm risk according 
to the index because they had previously given birth to 
Children weigh ing 2*26 kg* Out o f the suspected eases 
24*0 percent had low rlsk9 52*0 percent nedlun risk and 
24*0 percent high risk on observation* Six cases were 
axpaotad to have high risk because the previously born children 
weighed below 2 kg* Amongst these 6€*6 percent prosed to be 
true by having high risk deliveries uhereas 16*7 percent bad 
aedlua risk and another 16*7 percent had low risk*

Out o f a t o t a l  o f 126  oothers forty five  eases were /
predicted to have lew risk deliveries according to the index 
in the jgiddle ineoee group* However 3?*t percent o f  these 
eases had low risk on observation and 17#S percent had aedlua 
risk* There were no eases o f  high risk* The neaber o f 
eases under aedlua risk were 33* Oh observation I t  was 
determined that 57*9 peroent o f  the oases hnd low risk while 
42*1 percent o f then had aedlua risk* There were no high risk 
eases observed* Amongst the middle income group there were 
no high risk cases expected*

The index ves proved to be v a lid  in 66*7 • 82*8 percent 
eases in low risk , 42*1 • 52*0 percent in aedlua risk and 
66*6 percent in high risk cases*



V SUNHAfiX AMD CONCLU3IOI

The main objective t f  tb it  study "Assessing tbt 
u tility  t f  risk factors index in pregnaney" ias to assess 
tht valid ity o f tbt lnd?x which uut developed by 
T ijiyahkihai tad D m dus (1931)*

Tbt index plates s woman us bavins* low* medium or 
bigb risk based on 10 different criteria* The present 
study compared tbt expected levels o f risk witb tbe actual 
observation and tbe results are $wnarised be low i

kith reference to the pre*pregnant weight o f both 
low and middle income mothers the index is  reliable in 
74*3 «  33*0 eases witb reference to low risk* 45*S *  43*3 
percent in medium risk and 13*0 ♦ 42*0 percent cases 
in bigb ride*

While assessing tbe va lid ity  o f  the index based 
on tbe weights o f the expectant mothers at tbe term e f  
pregnancy in both the income groups9 i t  was found to be 
reliable in 79*8 *  30*0 percent in low risk eaeest 43*0 • 71*4 
percent in medium risk and 33*3 *  33*9 percent in high risk 
eases*

Summarising tbs results o f tbe risk levels based 
on weight gained by tbe expectant mothers the re lia b ility
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o f the in dn  was proved in 63*6 • 70*3 percent eases in 
low riskt 14*8 • 19*8 in medium risk , an6 40*6 • 100*0 percent 
in high risk eases*

Analysis o f tlio risk levels based on the height* 
o f  Ipie expectant mothers determined th*tt th# index was 
▼slid in 78*0 ♦ 77*1 pareant aasas in low riak9 36*8 *  48*3 
percent aasas in nadiwn ride and 28*0 *  33*4 paroant aasas 
in high risk*

The level o f haeaoglobln o f  the expectant nothars 
was an important aritaria in tha indax* In th is criteria  
tha Index was found to be valid in 58*8 *  60*7 pareant aasas 
in low riakt 18*9 * 30*6 pareant in  medium risk and 25*0 *  87*8 
pareant eases in hi eh risk*

Tha validity o f the indax was heightened in 53*3 • 68*0 
pareant eases in low risk , 16*4 *  40*9 percent aasas in uedium 
risk  and 80*0 *  85*0 pareant aasas in high risk with regard 
to tha risk levels Used ou toxaemia o f pregnancy*

Nutritional status o f tha expectant Mother plays 
s vary Important role in determining the quality o f  tha 
product o f  conception* kith reference to th is aritaria 
the indax was found to be valid in 55*6 * 64*1 percent 
aasas in low rlsk9 14*0 -  4O«0 percent cases in medium 
risk and 9*0 *  18*6 percent eases in the high risk categories*
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When the age e f  the mother during her f ir s t  para 
and the number o f  the present para e f  pregnancy were taken 
into consideration the index was reliable In the former ease 
in 77*6 * 90*9 pereent eases in lov risky 34*4 • 35*8 percent 
in atdlwm risk , and 100*0 pereent in high risk caeca*
In the la tter ease the valid ity  o f the index wee proved 
in 63*6 • 71*7 pereent eases in lev risk and 36*9 *  43,6 
percent eases in medico risk*

The index was found to be reliable in 50*4 *  80*9 
in low risk  cases| 60*0 pereent in aediusi risk and 37*8 • 42*9 
in high risk eases with reference to the history o f previous 
pregnancy^ which included s t i l l  blrtht neonatal m ortality,etc*

The assesses nt e f the index was found to be valid 
in  41*4 *  68*6 ps reent o f lov risk  oases* 80*0 pereent in 
aediua risk eases and 44*4 *  60*0 pereent in high risk  eases 
In relation to the type o f  previous delivery undergone 
by the mother*

the weight o f  the previously born child was also considered 
to be one o f the criteria  In the lnddfc* tilth reference to 
th is criteria  the re lia b ility  o f  the index was determined 
in 65*7 *  9 2,2  pereent eases in low rlsk 9 42,1 «  82*9 pereent 
eases in medium risk and 66*6 pereent eases is  high risk*
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luauerlslng the findings the index was found 
to be highly reliable In predicting the rarleus risk 
lere ls  o f  pregnancy* The lorestlgater opines that the 
regularity e f satins te l check-up sad the Rh faster 
could sloe be included in the criteria  o f the index 
la  order to predict the risk lerels better*
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Situation of IMwiUbln br Cmmtaut— apbin —taxi

The haemoglobin It treated with a reagent eonta&aing 
potassium ferrieyanide9 po tat aloe cyanid# and potassiwa 
dihydrogen phosphate* the ferrleyanide fores nethaeeoglobln 
which is  converted to cyaneetheeaoglobln by the cyanide*

fim ifntg

X* Drapkln* s diluent solution 
2* iodine bieerbonste *» 1 g«
3* Petnssiua cyanide • 0*OS g*
4* Pota ttim  fbrrieyenlde • 0*80 g*
6* D istilled water • 1 litre*

This solution is  preserved in dark brown bottles and 
preferably kept under sold storage* Its  preparation and 
handling should be done with great eare* n ils  solution 
should not be used a fter i t  fores a precipitation at the 
botton o f  the storage bottle*

1* Beastly 6 el* o f  Drspkln’ e dlluont solution is  eoasurod 
into e dry tost tube from a burette or e pipette with 
suction Vftlb*
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8« Exactly 0*08 ml# Of blood 1« trnns for red from ft 
standard haemoglobin pipette Into a diluent solution*

Oau-i ears In fillin g  and cleaning o f  loaded 
haemoglobin pipette must be observed*

3* The plpetto la  rinsed three tines vita  the dilute 
solution without allowing the formation o f a ir babbles 
In the solution*

4* The blood o f  the diluent are thoroughly mixed by 
rotating the tube*

8* fen minutes time la  allowed for the formation o f the 
eyanmethaemoglobin*

8* 8 ml* o f diluent solution la  used as blank*

7* Xho readings arc taken in ft photoelectric colorimeter
ftt 640 mierogxftsa*



\ APPENDIX U

QUESTIONNAIRE TO ELICIT THE HSQUIRED INFORMATION FROM THE
EXPECTANT MOTHER

X* tone o f Mother DO t« t

Ago o f  Mother Add zoost

Total Fasaily Ineoaei
LON MIDDLE

Dpto Ra.SOO/aonth Rs #300-1500/eonth

S» Height (Cat*) t
Weight (Kgs*) «

Ten
Weight Weight after Pro-Pregnant 

delivery weight

Weight gain during Pregnancy*

3* What Is the para o f  yocr present pregnancy?

le t  2nd 3rd 4th 5th 6th



M

4* Wh*t vat your »{•  during your fir s t  pregnsr.cyt

Ago Incidence

13 «  80 
81 *  S3 
84 *  £3 
87 • £9 
30 • 38 
33 *  36

m

6* -hat vas the type e f delivery you hsdf

Horasl
1st 2nd 3rd 4th

Forceps Caesarian Breech
1st 2nd 3rd 4th 1st 2nd 3rd 4th 2st8nd3**4t

Past
Present

6* What K»s the blrtb»«elgtit e f  your previous child?

weight (kg»> 1st 2nd 3rd 4th Mil

Eelow 8,5 
8.6 *  3,3 
3*3 *  4,3 

4*3 *  3*3 

Above 6*3
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?* Heeeurewent* o f the present child!

Birth Hood Cheat Body
weight circumference olrcueferenee length 

(kg#) (cm#) <cn,) (sou)

6* Old you toko ony prophylactic measures or other 
dedication daring pregnancy?

s o e o s s e e s s s e o e o s e a e o e s e e s e o
lo t  End 3rd 4th 5th

* m m

9« Food intake by Recall Method i 
o s  a c o s s o o o o o e s o o o

Food Groups Cooked
weight

(*)
Bov weight

(5)

m s M

IE AFX VKQ.

a Q A B LA H B  m a a s
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„ Cookod Hav M ightFood Groups M ight
U> («>

FUUIX8

jUMLftJMim

m t J U L jm m

m u k u m

mi

o m m m i
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10* Did you htro any eoupl lent ion« during your proton t/post 
prognaney?

Typo or 1st Sad 3rd
Complication* Mild Mod# Sovora Mild Mod# Sovoro Mild Mod# Sovoro

Toxouiu
OodoBt
Blood protturo
Albvwinurl*
inouU
Pernicious
Vouitting
Prolonged 
Lciour
Otbort
» o o « « » » u a i p a i a i o o f l » o o n o o o c o « * « c

11* Did you fctvo any mlscorri&go?
»  at at

*yr*t
Heaton*

a

Abortion 
lit i l l  Birth 
lloom tal M ortality
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18* Haemoglobin level In the mother 
daring the 3rd trlaoster «

13® *r*m protein and fractions 
in the anther daring the 
3rd t rises ter:

Total eeroa protalna
Alboalns
Global ins

14® C lin ical syaptcas in tho aother

Pallor o f the * ln
Angalar atoaatltla
Cheilosis
G lossitis
Oodsaa
Bitot spots
Balia
Any others

15® a ttrition sl status daring proton

Good
tfsdlar
Poor

pregnancy:

\
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PHE.PRBQIANT WEIGHT OP THE EXPECTANT M0TEEE3 OF LOW INCOME IN Kg*

1* 40 26* 45*6 51* 41 76. 44 lo i* 37

s* 57 27* 44 52* 42 77* 36 102* 43

a* 41 88* 46 53* 40 78* 44*5 103* 69*5

4. 34.0 29* 44*8 54* 43 79* 46 104. 49

6* 37 30* 45 55* 46 90* 44 106* 47

6* 42.5 31* 37 86* 35 81* 32*5 106* 44*6

7 . 33 32* 45 57* 64 32* 40 107, 47

8* SO 33* 63 53* 40 33* 46 108* 46*5

9 . 46 34. 68 59* 50 84* 50 109* 46

10. 46 35. 47 60* 51 86* 39 110* 42*5

U# 45 36* 36 61, 43 86* 64 111. 43*5

12* 62 37* 43 62* 47 87. 35 112* 40

13* 45 33. 51 63* 40 88* 40 113* 39

14. 40 39* 42 64* 46 89* 51*5 114* 37*5

18. 43*5 40* 40 66* 42 90* 43 U5* 46

16* 47 41* 46 66* 44*5 91* 39 116. 47

17* 50 42* 45 67* 40 92* 44 117* 80

18. 45 43* 44 68* 51 93* 54 118* 42

19* 43 44* 46 69* 58 94* 44 119* 49.5

20* 39 45* 60 70* 35 96* 45 120* 49*6

21. 60 46* 46 71* 38 96* 33 121* 51

22m 39*5 47* 47 72, 43 97* 43 122* 36*5

23m 41*8 48* 55 73* 35 93* 45 123* 33

24m 43 49* 55 74* 46 99* 41*8 124* 49

26m 49*5 50* 40 75. 40 100.0 42 125* 42
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APPENDIX I l l« f i

PE&.PRE0KABT WEIGHT OF THE EXPECTANT KOTHKBS OF MIDDLE INCOME IN Kg

1* 0S«S 20* 42 01*

2* 44*5 27. 38 02*

3* 44 23* 46 03*

4* 67 SO* 44 04*

6* 42 30* 46 06*

0. 46 31* 44 06*

7. 02 32* 01 67.

3* 4£ 33* 46 03*

9* 44 34* 97*6 09*

10* 47*6 30* 48*0 00*

11* 42 36* 49 01*

is* 01 37* 00*6 02*

id . 00 38* 94 83*

14. 01 39* 43 04*

10* 64 40* 54*0 80*

16. 43 41* 48 66*

17* 42 42* 01 07.

18. 49 43* 00 00*

19* 65 44* 40 69.

K3 O * 45*6 40* 61 70.

Si* 69*6 46* 49 n .

ss* 03 47* 82 72.

S3* 46 43* 39 73.

84* 41*6 49* 64 74*

S3* 44*0 00* 03 70.

34 76. 83*6 loi. 43.6

40 77. 01*6 102* 02*1

36 78. 84*6 103* 39*6

49 79. 00 104* 81.7

46 30. 00*6 106* 42*8

43.0 31. 40 106* 56,4

43 32* 40*6 107. 02

42 33* 42*6 103. 02*1

56 84* 44 109* 50

41.9 36. 89 no. 57*5

42 36* 00*6 m . 42

00.5 87. 65*6 112. 41

43 38* 44*6 113* 40.0

40 89* 00*0 114* 44

48 90* 67.0 110. 32*6

46 91. 46 116. 42

66 92* 00*0 117* 49*6

41.0 93* 46 U3. 03

42 94* 63*2 119. 49

49.0 96* 46*1 iso* 39

30 96* 44.2 121. 43

46 97. 37*0 122. 42*6

56 93* 46 123. 49*6

03 99* 59*0 124. 40

01.5 100* 43*6 120. 66*6



APPENDIX IY *A
9 1

MB1MT OF XfcS EXPECTANT M0SMEH3 OF LOW INCOME AT TEEM OF FRBQMANCI

1. 46 2e. 81
IN Kg. 
61. 46 76. 49*6 101. 48

2. 63 87. 50 68. 47 77. 41 108. 49

3* 46 88. 52 63. 46 78. 60 103. 66

4* 40 89. 60 64. 48 79. 61 104. 54.6

6* 44 30. 60.6 65. 61 10. 49.6 106. 61

6* 48 31. 43 66. 40* 31. 38 106. 61.8

7. 39 38. 61 87. 69.8 38. 46 107. 94

3. 66.6 33. 69 69. 46 33. 68 108. 63

9* 61 34. 73 69. 66.6 94. 55 109. 88.6

id* 61 36. 61.6 60. 67 86. 46 UO. 47.6

u . 60.6 36. 48 61. 48.6 86. 69 H I. 64

12. 63 37. 49 68. 68 37. 41 118. 47

13# 60*6 38. 66 63. 46.6 33. 47 113. 46

14. 46 39. 47 64. 61.6 39. 87 114* 44

16. 49 40. 46 66. 48 90. 48.6 116. 58

16. 68 41. 61 66. 61 91. 46 116. 88
17. 56*8 48. 60.8 67. 46 92. 50 117. 66

la. 61.6 43. 49.6 63. 87 93. 60 118. 49

19. 49 44. 60.6 69. 63 94. 49.6 119. 86

£0. 46.6 46. 67 70. 41.6 96. 60 180. 66

81. 57 46. 81.8 71. 44.6 96. 44 181. 69

82. 46 47. 63 78. 60.6 97. 49.5 182. 41.5

S3. 48 48. 61 73. 40.6 93. 60.6 183. 44.6

24. 49 49. 61 74. 61.6 99. 48 124. 64

26. 66 80. 48 78. 46.6 100. 48 185. 46
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toiiOBi o? tm  expectant mothers or tee middle income at term of

PREONAHCT IN Kf,

1* 60 26. 48 51. 40 76. 63*8 101. 49.6

2, 61 87* 43 68* 48 77. 68 102* 53*4

3 . 60,6 88. 63 63* 40 78* 60,6 103* 46

4* 65 29* 49*6 64* 66 79. 62*6 104* 63*2

6* 60 30. 61 65* 68 90. 66 105* 43

6. 68 31. 49 66* 60*6 81* 46 106* 62*1

7* 53.5 38# 66 67* 49 38. 46.6 107* 69*1
8, 60 33* 63*6 68. 49 33. 47*8 108. 70.1

9* 60 34* 64*6 69. 64.8 84. 49*6 100* 56.6

10* 64 36* 50 60. 43 38. 68*6 110* 63*6
u . 48 36. 66 81. 43 86. 67 111* 46*6
12* 68 37* 87 88. 87*6 87. 61.6 112* 46
13* 66.6 33* 61 63* 80 Si* 60 113* 68

14. 57*5 39* 47 64* 47.6 39* 66 114* 60
16. 69 40* 61*5 66* 83 90* 63 116* 33
16. 43 41. 64 66* 88 91, 81*6 116* 49

17. 43.6 48. 63 67. 63 98* 81*8 117. 64*6
IS. 66 43. 68 68* 48 93, 61 U 3, 69
18* 68 44* 46*6 69* 43 94* 69*4 119* 66
£0* 68 46. 67.6 70* 86*8 96. 68*8 120* 48
£1* 66 46. 66*8 71. 46 96* 60 m *  43
28. 69 47* 60 78* 83.8 97. 48*8 122. 43

S3. 68 43* 46 73. 81.8 93* 62.8 123* 68
24. 46.6 49* 61 74. 70 99* 66 124* 46
86. 68 60. 66 76* 66 190* 66 126* 63
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MB10M1 OP TKE BXP&CTAHf KOTifcRS OF JIU LOW IK COMB XX C«.
AFPESDIX

X* 100 26* 103 01. 147 76. 16S 101. 107

3. 1S0 27. 103 02. 102 77. 147 10£. 150

3 . 143 28* 140 03. 147 78. 149 103. 181

4* 146 £9* 108 04. 163 79. 182 104. 103

6. 143 30. 148 00. 107 SO. 106 105. 163

6* 104 31. 144 06. 103 81. 181 106. 102

7. 106 32. 180 07. 105 32. 182 107. 162

3* 156 33. 104 63. 107 S3, 101 108. 187

9* 100 34* 102 69. 146 34. 102 109. 189

10* 133 30. 100 60. 108 80. 143 110. 100

11. 100 36. 102 61. 108 86. 137 111. 160

12* 156 37. 102 62. 141 37. 101 112. 100

13* 100 38. 104 63. 100 38. 149 113. 108

U . 100 39. 102 64. 163 39. 143 114. 103

10* 148 40* 142 66. 107 90. 101 115. 102

10* 109 41. 104 00* 146 91. 144 116. 150

17. 105 42. 100 67* 149 92. 140 117. 107

18* 167 43. 136 63. 160 93. 102 113. 102

19* 148 44. 101 09. 108 94. 103 119. 100

20* 104 40. 143 70. 157 96. 104 120. 102

21. 100 46* 142 71. 100 96. 103 121. 182

£2. 101 47* 107 72. 149 97. 102 122. 185

23* 168 48. 102 73. 139 93. 149 123. 102
24. 160 49* 101 74. 109 99. 142 124. 148

20. 102 00* 102 76. 101 100* 106 120. 148
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EBIGKT OF TEE KXPKCXAHT M0TEER3 OP TEE MIDDLS INCOME IN Ca.

APPENDIX T*E

1. 141 26* 147
2. 156 27. 144
3. 141 23, 149
4* 139 29* 144
3* 149 30* 149
«• 156 31. 164

7* 162 32* 161

3. 161 33* 139

3 . 147 34* 162

Id* 142 36* 166

u * 160 36, 162
12* 162 37* 161

13* 169 33* 160
14* 151 39* 136

13* 160 40* ISO

131 146 41. 146

17* 163 42. 132

13, 164 43* 133

19* 161 44* 142

20* 160 46. 153
21, 164 46* 152
22. 161 47. ISO
23* 163 43* 132

24* 143 49* 132

28* 164 60. 166

61* 161 76,

62* 166 77.
63, 160 73.

64* 161 79.

65* ISO
66* 160 31.

57. 167 32.

59. 163 33.

69* 164 34.

60* 160 36.

61* 147 36'

62* 160 37*

63' 143 33,

64, 149 39.

65' 166 90.

66. 180 91.

67' 164 92.

69* 160 93.

69' 166 94.

70* 162 95.

71*143 96.

72. 161 97.

73. 146 93.

74. 155 99.

76. 160 100.

162 101. 165

186 102. 149*4

162 103. 151

156 104. 186

164 106, 162

154 106. 162.1

184 107. * 160

160 108. 163.4

156 109. 161

160 110. 164

162 111. 169

169 112. 163

160 113. 165

162 114' 165

169 115' 163

142 116, 158

162.6 U 7. 155

162 113' 160

149.6 119' 152

161.6 120. 145

147 121. 146

167.6 122. 166

187 123. 160

166.4 124. 155

169 128. 163
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APPKKDIX V I . A

UABMOGLOBIX U S V B L  O i  T H £  Z X P B C IA W T MOTHER3 OF JuOa IKCG*K GROUP IV g/lQO *1,

1. 9.4 £6. 11*8 81.

2 . 7.9 £7. 11*8 82.

3. 7.2 23. 3*0 63.

4. 9.4 29. 7*2 84.

8. 9.4 30. 8.7 88.

6 . 11.5 31. 8.7 56.

7 . 9.4 32. 11*8 67.

3* 11.5 33. 9*4 88.

9* 10.1 34. 8*7 59.

10. 8.7 38. 9*4 60.

11* 9.4 38. 11*8 81.

12. 9.4 37, 7*9 82.

13. 10.5 38. 7.9 63.

14. 9»4 39. 8.7 64,

18. 7.2 40, 3.7 88.

16. 9.4 41. 9.4 86,

17. 8*8 42, 8.7 87.

13. 9.4 43. 7*9 63.

19. 10.5 44* 7.9 89.

20. 9.4 48* 7.9 70.

21. 3.7 46. 11.8 71.

22. 3.7 47. 9.4 72.

23, 11.6 43* 9.4 73.

14, 10.18 49* 10.8 74.

£8* 8.4 80* 8.7 78.

9.4 76. 7.9 101. 10.3

11.8 77. U .5 102. 10.1

10.6 78. 7.9 103. 7.9

7.2 79. 7mB 104. 10.3

7,9 80. 11,3 106, 9.4

10,2 31. 11.6 108, U .5

U .5 82, 11.6 107, 11.6

11.5 33. 10.C 101. 8.7

9.4 84. 7.3 109. 7.9

9.4 85. 9*4 110. 11.8

10.2 88, 10.8 111. 10.3

lQ*5 87. 11*8 112. 11.5

9.8 88. 0.4 113, 10.3

U .5 39. 9.6 114, 10.3

11,5 90, 11.6 118. 11.6

11.6 91, 7.9 116* 9.4

9.4 92, 11*6 U 7. 11*5

7.0 93. 10.1 I l l , 7.2

8.7 94, 11,5 119. 10.1

12,3 96. 7.3 120. 10.3

9*4 98, 9.4 m . **.9

9.4 97, 11,6 122* 11.5

7.9 99, 10.3 123. 12.3

9.4 99. 10.3 124. 11.5

7.9 100. *f*0 9*4
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1* ll.f i
2* lo.a
3. 10.8
4# 7.9
5. 9.4
6. 9.4
7. 9.4
8» 7.9
3. ll .f i

10 7.9
11. 8.4
IS. 7.9
13. ll .f i
M . 7.4
15. ll .f i
16. ll .f i
17. 9.4
13. 11.6
19. 9.4
20. 10.S
21. 9.4
22. 0.4
20. lo .a
£4. 10.8
£6. U .fi

26. 9.4
£7. 10.8
£8. 9.4
£9. 11.3
30. 10.5
31. 11.3
3£. 10.3
33. 11.3
34. 11.5
35. 10.8
O#OU# 9.4
37. 10.fi
38. 10.fi
39. 1.0
40. 6.0
41. 9.4
42. 10.fi
43. 10.3
44. 7.9
45. 11.5
46. 7.9
47. 9.4
48. 9.4
49. 10.5
50. 10.6

fil. 10.0
52. 9.4
53. 10.5
54. 11.5
55. 11.5
56. 10.5
57. ll.f i
63. 9.4

59. I0.fi
60. 9.4
61* 9.4
62. 10.5
63. 9.4
@4. U .6
65. 9.4
66. 9.4
67. 9«4
€3. U .5
69. 9.4
7 J. 10.6
71. 10.3
72. 11.5
73. 10.5
74. l0»5
75. 7.9

76. 9.4
77. 9.4
73. 9.4
79. U .fi
30. 9.4
81. 9 .4 ,
3 2 . 9.4
13. 9.4
14. 9.4
15. 9.4
1 6 . 9*4
17. 9.4
3 1 . 9.4
89. 9.4
90. 9.4
9 1 . 9.4
9 £ . 9.4
93. 9.4
94. 9.4
95. 9.4

96. 9*4
37. 9.4
9 3 . 9.4
9 3 . 9.4
100. 9.4

101. 9.4
102# 9*4
103. 10.8
104* 9.7
106. 9.4
106. 9.4
107. 9.4
103. 7.9
109. 9.4
110. 9.4
111. 10.2
112. 10.2
113* 10.2
114. ll .f i
llf i. 11.5
116. ll .f i
U 7. U .fi
111. 7.3
119. 9*4
120. 7.9
121. 10.2
122. 9.4
123. 9.4
124. 9.4
U S. 9.4


