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Abstract

Female literacy empowers, and is an emancipator. The benefits of education in women are
many and varied; one prime benefit is healthier children. There is an inverse relationship
between female literacy and infant mortality. We have attempted to understand in this
study the nature of this inverse relationship. Data on the infant mortality rate (IMR) and
the female literacy on 28 Indian states were collected from the past 4 censuses. The change
in both, the female literacy rate and the IMR between consecutive censuses was deter mined
and then the changein IMR for a percentage rise in female literacy was calculated. The de-
cline in IMR was not constant and the benefits of an accelerated decline in IMR accrued
when the female literacy in the states approached 50% and a subsequent similar rapid de-
cline was seen again at a 65%-70% female literacy rate. States which have progressed more
on the female literacy front reduce infant mortality at a faster pace and this should motivate
and encour age lesser literate states to enhance and reinforce their effortsto boost female lit-
eracy.
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Introduction male literacy is also said to have a positive iarfice on
the health of their progeny.

There is a wide gender disparity in India’s litgraate

[1], while male literacy rate is 82.14%; femalesfdcy ! ' >
rate is 65.46%. There is also a significant rediomsia-  Infant deaths per 1000 live births [9]. It has atfg been
tion; female literacy rate in Kerala is 91.9%, whih Ra-  €Stablished by several studies that there is arsevela-

jasthan it is 52.6%.Empowering women through educaionship between female literacy and infant mowyatate

and choice to women but also uplifting the heatttus is undertaken to (i) determine if this inverse tielaship
of the whole family and community [2-5].States andPeétween female literacy and infant mortality is sistent
countries which have a higher percentage of lienam- and unlform_(u) to quant_lfy_the benefits _of feméiteracy
en perform better on developmental and social ewjic PY determining the fall in infant mortality for eyeper-

literate females enjoy greater autonomy and areeriter ~ C€Ntage rise in female literacy.

volved in decision making. Women’s education hasrof

been cited as one of the most valuable tools tocego- Material and M ethods

verty [6]. Women who are educated tend to marrgrlat

and have smaller families [7]. Academic accomplishm Data on female literacy in individual states wentected
results in greater participation in local counalsd de- from the census reports of the 1981, 1991 [14].1286d
mocratic institutions, educated women are moreylike 2011 [1] census. Data from two states -Assam anunia
assume leadership positions. They are more awlare @ Kashmir, were not included in the study because t
their rights and more likely to claim those rigi8$. Fe-  census could not be conducted in Assam in 1981 and

Infant Mortality Rate (IMR) is defined as the numloé
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Jammu and Kashmir in 1991. Three smaller new state®or every percentage rise in female literacy ra#s de-
Jharkhand, Chhattisgarh and Uttarakhand were canwed termined.

from the larger states of Bihar, Madhya Pradeshltat

Pradesh respectively, in November 2000. But theseet Regylts

larger states were too populous to ignore, theeethe

data on these states are included, however theydbema Data on female literacy rate from the four censuses
margin of error in the results for these statedal@m 28 tween 1981-2011, is featured in Table 1, the chamtjee
states and union territories werecompiled; sim#tis- female literacy between two consecutive censusatse
tics for India was also included. provided in the same table. Female Literacy ratindia

has more than doubled between 1981 (29.85%) antl 201

Data on Infant Mortality rate (IMR) for 1981, 199001  (65.4%). Rajasthan along with Arunachal Pradeshthed

and 2011 were collected [15,16,17]. The changein I€ast percentage of female literates in 1981 (146%).
male literacy rate and Infant mortality rate figaree- 2011 Rajasthan, is still placed last in terms ofidée it-
tween two successive censuses were calculatedyigmd €rates (52.6%). Kerala was the best performerarl 81
the change in IMR as the numerator, and the chamge CE€NSUS (75.6%) and also had the maximum perceofage

female literacy rate as the denominator the changdR female literates in the 2011 census (91.9%). Sikkim
showed the maximum gain (49%) in the percentage of

female literates from 1981 to 2011.

Table 1. Female Literacy Rate.

States Female Literacy Rate (%) Changein (%)

1981 1991 2001 2011 81-91 91-01 01-11

a b C d (b-a) (c-b) (d-c)

Andhra Pradesh 241 327 504 597 08.6 17.7 09.3
Arunachal Pradesh 140 297 435 595 15.7 138 16.0
Bihar 16,5 229 331 533 06.4 102 20.2
Delhi 62.6 67.0 747 80.9 044 07.7 06.2
Goa 551 67.1 754 818 12.0 083 06.4
Gujarat 384 486 57.8 707 102  09.2 129
Haryana 26.9 405 557 66.7 136 152 11.0
Himachal Pradesh 377 521 674 76.0 14.4 153 08.6
Karnataka 331 443 569 68.1 112 126 112
Kerala 756 86.2 87.7 919 106 015 04.2
Madhya Pradesh 19.0 288 50.3 60.0 09.8 215 09.7
Maharashtra 41.0 523 670 754 113 147 08.4
Manipur 346 476 601 73.1 129 125 130
Meghalaya 37.2 448 596 737 07.6 148 14.1
Mizoram 68.6 786 86.7 89.0 100 08.1 023
Nagaland 40.4 547 615 76.6 143 06.8 15.1
Orissa 25.1 347 505 643 09.6 15.8 13.8
Punjab 39.7 504 634 713 10.7 13.0 07.9
Rajasthan 140 204 439 526 06.4 235 087
Sikkim 274 467 604 764 19.3 13.7 16.0
Tamil Nadu 404 513 644 738 10.9 131 09.4
Tripura 38.0 496 649 83.1 116 153 182
Uttar Pradesh 172 253 422 59.2 081 169 17.0
West Bengal 36.0 465 59.6 71.1 105 130 115
Andaman & Nicobar 53.2 655 752 818 123 09.7 06.6
Chandigarh 69.3 723 765 813 3.0 04.2 048
Lakshadweep 553 729 80.5 882 176 07.6 07.7
Puducherry 53.0 656 739 812 126 083 07.3
India 654 29.85 39.29 530 944 1371 124
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Table 2. Infant mortality Rate

States Infant Mortality Rate (IMR)  Changein IMR
1981 1991 2001 2011 81-91 91-01 01-11
a b C d (b-a) (c-b) (d-c)

Andhra Pradesh 55 49 43 43 06 06 00
Arunachal Pradesh 91 83 61 32 08 22 29
Bihar 75 70 57 44 05 13 13
Delhi 54 49 40 28 05 09 12
Goa 51 34 28 11 17 06 17
Guijarat 78 69 59 41 09 10 18
Haryana 52 55 40 44 -03 15 -04
Himachal Pradesh 82 75 45 38 07 30 07
Karnataka 74 60 54 35 14 06 19
Kerala 42 37 18 12 05 19 06
Madhya Pradesh 133 107 94 59 26 13 35
Maharashtra 74 58 49 25 16 09 24
Manipur 28 36 31 11 -08 05 20
Meghalaya 80 76 58 52 04 18 06
Mizoram 53 58 41 34 -05 17 07
Nagaland 51 55 39 21 04 16 18
Orissa 125 108 90 57 17 18 33
Punjab 74 54 43 30 20 11 13
Rajasthan 87 81 79 52 06 02 27
Sikkim 60 57 43 26 03 14 17
Tamil Nadu 54 53 44 22 01 09 22
Tripura 82 78 64 29 04 14 35
Uttar Pradesh 99 89 84 57 10 05 27
West Bengal 62 67 59 32 -05 08 27
Andaman & Nicobar 69 49 41 23 20 08 18
Chandigarh 48 46 44 20 02 02 24
Lakshadweep 91 80 60 24 11 20 36
Puducherry 34 47 28 19 13 19 09
India 77 74 54 44 03 20 10

Table 2 provides the Infant Mortality Rate (IMRdifin the four censuses between 1981 and 2011 armthange in IMR
between consecutive censuses. The IMR in Indiddies from 77 in 1981 to 44 in 2011. In the 19&hsus Manipur
had the least IMR (28). Goa and Manipur again,thadeast IMR (11) in the 2011 census. Madhya Rtadaowed the
maximum fall (74) in IMR in the same period. Howeadhya Pradesh also had the highest IMR (133)8@in the
1981 and 2011 census. There was no change Andaded$trs IMR from 2001 to 2011, and Haryana's IMRually
increased from 2001 to 2011. Fortunately thesestates were the only states, not showing a deitlitreeir IMR.

Table 3 shows the change in IMR for a percentirighe Female Literacy Rate in the States betweeasarutive cen-
suses. From Analyzing the data on all 3 tablesirefactors become starkly self -evident, the grgtaflall in IMR does
not accompany the decade with the highest risenmafe literacy rate but rather, the greatest f/alMR occurs when
the Female literacy rate approaches a thresholgerah 50-55%. Consider the example of India’s Iditestate state,
Rajasthan, between 1981and 1991 the Female liténaogased from 14% to 20.4% and the fall in IMRsv6a From
1991-2001 the literacy figures growth was fromd20.to 43.9%, a gain of 23.6%, but the fall in IMRs\a measly 2.
In 2011 female literacy was 52.6% a gain of les&th0% but the fall in IMR was a spectacular 274s Hata is repli-
cated for almost every state. Arunachal Pradegm®le literacy growth for the same periods was 1294/%, 43.5%,
and 59.5% and the fall in IMR in the 3 decade2Band 29. When the same data is studied for thetgoas a whole,
we obtain similar conclusions. India’s female ktey rate in the four censuses between1981 and @etd 29.85%,
39.29%, 53%and 65.4% and the fall in the IMR inghene preceding 3 decades were 3, 20 and 10.&vsals that the
most rapid decrease in IMR usually accompaniediétoade in which the female literacy rate figurethie 50% range.
This relationship is illustrated in Figs. 1, 2.
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Table 3. Change in Infant Mortality Rate for every 1% rind=emale Literacy

States 1981-1991  1991-2001 2001-2011
Andhra Pradesh 0.70 0.33 0.00
Arunachal Pradesh 0.51 1.60 1.81
Bihar 0.78 1.27 0.64
Delhi 1.14 1.16 1.93
Goa 1.42 0.72 2.66
Guijarat 0.88 1.09 1.39
Haryana -0.22 0.98 -0.36
Himachal Pradesh 0.49 1.96 0.81
Karnataka 1.25 0.48 1.70
Kerala 0.47 12.60 1.43
Madhya Pradesh 2.65 0.60 3.61
Maharashtra 1.41 0.61 2.86
Manipur 0.62 0.40 1.54
Meghalaya 0.52 1.22 0.42
Mizoram -0.50 2.10 3.04
Nagaland 0.28 2.35 1.20
Orissa 1.78 1.14 2.40
Punjab 1.92 0.85 1.64
Rajasthan 0.94 0.08 3.10
Sikkim 0.15 1.02 1.06
Tamil Nadu 0.09 0.68 2.34
Tripura 0.34 0.91 1.92
Uttar Pradesh 1.23 0.29 1.59
West Bengal -0.48 0.61 2.48
Andaman & Nicobar 1.62 0.82 2.73
Chandigarh 0.66 0.48 5.00
Lakshadweep 0.62 2.63 4.67
Puducherry -1.03 2.29 1.23
India 0.31 1.46 0.81

Beyond a 55% female literacy rate, the IMR contintee  The fall in IMR again gains momentum when the numbe
fall uniformly until it reaches another thresholfl @-  of female literates in a state reaches 65%. Thiddeis to
75%and then the IMR reduces rapidly again, thislwan believe that the tangible benefits of a rapid fallMR
seen in the reduction in IMR patterns of Goa, Gatjar occur only when the number of female literates @ticdie
Himachal Pradesh, Karnataka, Maharashtra, ipdan reaches a certain critical mass.

Nagaland, Sikkim, Tamil Nadu, Tripura, West Bengal,

Chandigarh and Lakshadweep and Puducherry, as demdn our study we observed that there are two crufldc-
strated in Table lll. This data indicates that IMRs an tion points on the female literacy front, and thgsents
inverse relationship with Female Literacy rate, iat  are at the 50-55% and 65-70% range and it at {heisés
this study further reveals is that the best an@irbpnefits that a demographic dividend, of a rapid fall in IMR
of a fall in IMR occur beyond a threshold femateracy = manifest.

level of around 50% and beyond.
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Figure 1 and 2 illustrate the significant variatinrfemale
literacy and infant mortality between the Southamd
Northern states, Figure 1 shows the inverse relsttip
between IMR and Female literacy in South Indiaresta

Similarly Figure 2 shows the same relationship ortN
Indian states. The rapid decline in IMR when thadke
literacy rates cross a threshold level of 50% dan he
appreciated.
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Discussion

The founder of Salt Lake City and the first goverod
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ducted in the Brazilian state of Ceara, concluded in-
vestments in female education would have substantia
positive effects on reducing IMR [30]. While itdsficult

Utah, Brigham Young, famously said ‘You educate d© @sSess the impact of female literacy alone endi
man; you educate a man. You educate a woman; you ecfline in IMR, from the empirical evidence it is sdse to

cate a generation’. The importance of the roleeofidle
literacy on various health parameters, particulerignt

mortality rate has been corroborated by many eastied-
ies. But, what this study adds to the discourséeomale
literacy and its influence on infant mortality sat when
the percentage of female literates is low and @aetrly
well below 50%, the benefits of a rapid declindnfant
mortality is not tangible, and the rate of declindMR
generally gains momentum until a female literacyeleof

conclude that literacy in general and female ligrin
particular has a major positive impact on the desgen
IMR, In our study there were 4 states that showesleain
the IMR in the 1991 census, however in the lassesn
only one state showed a marginal rise in IMR.The pe
centage of birth deliveries conducted by healtisqgemel
or trained birth attendants was the most importsater-
minant of infant mortality, and literate women wenere
likely to seek the aid of such personnel [8]. Thisrsig-
nificant variation in the literacy and infant mditiya status

50% and thereon the drop in IMR occurs at a mudh sw of Southern and Northern Indian states. This cam®e

ter pace. Another swift reduction in IMR accompartlee
progress of female literacy beyond the 65-70% rafpe
change in mortality rate for every percentage isée-

plained by the fact that women in the southerrestain-
joy more autonomy and are more likely to be aciivihe
labor force and are more likely, to adopt innovataction

male literacy, were maximum at these two phases-or in fertility control and utilize health services| [6

flection points. This indicates that while the quiesim-

prove female literacy and consequently empower womeln developed countries with high levels of literdike the

is a crucial and momentous battle, the benefithisfbat-
tle may not be immediately apparent and the restisfiof
the struggle are evident only much later.

Female literacy by itself cannot be the sole deitgaint
impacting infant mortality, female literacy by isnpow-
ering role acts as an additive and conjunctiveadgnt to
various other factors. Various other studies haamah-
strated the role of other determinants in influagdnfant
mortality. These include factors such as gendealdgu
and income distribution [18-22].

In a study conducted in Bangladesh the most saamifi
predictors of infant mortality were immunizatiorrebst
feeding, mothers age at birth and birth intervgl 23e
major determinants of infant mortality rate in ankan
study were breast feeding, ethnicity, sex of th&lchirth
spacing and birth order [24]. But it can be argtieat
female literacy has a bearing on all these detemtf
Some studies have indicated esoteric determinantsas
caste [25] and factors such as mother’s age, cgogaa
ous marriage and mother’s body mass index [26].
economist in Bristol studied data from 46 underdgyved
countries and the differences in infant mortaldjerwere
explained adopting a logarithmic model and usifitgiit
acy, physicians and nurses per head of populaioaa-
ables [27]. Only one study had concluded that fenfil
eracy had not been successful in reducing infamtatity
[28]. The literacy status of the father was fasleapor-
tant when compared to the mother’s literacy ratmfiu-
encing infant and child mortality [29]. Female faey is
one of the co-determinants in impacting the infaottal-
ity rate, but it has probably the most impact beeanf its
capacity to influence other determinants. Reseamit

54

U.S., the Infant mortality rate has not declinegn#i-
cantly in the past decade and has plateaued asddlsi
been attributed to a rise in pre- term births. F&OA0 to
2005 the percentage of pre- term births in the bl
risen from 11.6% to 12.7% of all births. In 2008, &%
of all infant deaths occurred in preterm infanfs [@rban
India has much better health and infant mortaligtis-
tics, illiteracy of females had a more detrimentapact
on rural than on urban areas [31]. Literacy hefpshap-
ing choices and decisions; impaired literacy lintie
access to health information (32). But many obssrve
have argued that academic skills are different fhaalth
related skills and have made a distinction betwgareral
literacy and health literacy [33]. So, what is hiediter-
acy? how do we assess health literacy. Some Rébszar
have attempted to define it.Health literacy is defi as
the capacity to acquire, understand and use infiilsman
ways which promote and maintain good health, Ttmls
measure health literacy such as the Health Activitgr-
acy Scale (HALS) have been developed, HALS tests
competencies in five domains-health protection,lthea

Apromotion, disease prevention, systems navigatioth a
health care and maintenance [34]. Therefore digsgmi
ing only bookish knowledge and increasing the ditgr
rate while neglecting practical aspects of heatith autri-
tion may be a faulty strategy and due emphasistitin
tarian modes of creating health awareness may \enad
tageous in the long run.

Conclusions

Female literacy has a definite bearing on infanttatidy,
Improvement in literacy status of women resultsain
downward trend in infant mortality rate, the tremolw-
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ever is not uniform and the benefits of a rapidpdroin-
fant mortality rate, peak when the total numbefeohale

literates in any geographically determined area@ggres 15.
threshold levels of 50% and 65%.
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