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Moderniz,atron and the Male-Female
Suicide Ratio in India 1967-1997:
Divergence or Convergencel
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The traditional view that modernization is Iikell'to increase male r.uluerabil-
ig'to suicide *,hile protecting females from such self-destruction n,as offered by
Durkheim (1951). This implies a theory of divergence of suicide rates such that
tJre male-fernale suicide ratio should increase rvith modernization- Conterrporary
researchers have questioned whether modernization has had such an impact. \Ve
conducted a time series analysis of male and female suicide data to determine the
impact on the suicide ratio for India for the years 1967 to 1997. \4re developed a
modernization index comprised of urbanization, female literacy, and female rvork
parucipation rates. Moreover, to improve methodological efficacy, *'e controlled
for the passage of time. However, u'e found that there is no sigruficant relationship
berween modernization and the male-female suicide ratio. Our conclusion is that
using national male-female suicide rauos to determine modernization effects may
mask significant regional gender and age differences, partrcularlv rn developing
countries such as India.

rates rose rapidly cornpared to female rates
s'hich remained relauvely stauc, dris g,ould

be an example of divergence.
A useful technique for examining the

effect of modernization on suicide rates and
ratros is the statistical technique of time series
anall'5i5. Most research using this technique
has concentrated on industrialized societies
and there has been no use, or criucal examina-
tion of the relevance, of such a teclurique in
developing countries such as India. The last
30 years or so in India have been marked by
unprecedented social, economic, and poliucal
upheaval as part of lhe rnodernization process.
Therefore, in this paper, \ve examine the effect
that modernization has had on the male-
female suicide ratio for India from 1967 to
199' .  , r ;nt  r ime ser ies anaJlsis.

The classical viewpoint offered by Durk-
herm (195 1) implied that male and female sui-
crdes should diverge with.modernizarion. He
argued that male suicides u,ould increase with
modernization, but female surcides would tend

t+ i

There is debate about whether modernization
has a differential effect on the suicide rates,
ar.rd therefore suicide ratios, of males and fe-
males. The suicrde l i l  erarure presents rwo rnajn.
but contradictory ways that suicide rates ap-
pear to have responded to modernization.
These can be broadly described as theories of
"convergence" and "divergence." For exam-
ple, if relatrvely higher male suicide rates re-
main srable bur female suic ide rates increase
during the same ume period, this would be an
example of convergence. Conversely, if male
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to remain static. I-Iis r,iew rvrrs that moderniza
t ion processes, such rs urbanizat ion lnt l  in
crcasecl education, encouregetl t]re erc.rsion of
tradir iorral  valuet , rnJ frr : r i l )  t ies.  Sul- ,se-
quently', this process isolated the individual
fi'om social integration or "tl-re collective,"
rnaking one more vulnerable to surcide. This
notion olt integration u'as hrndamentll tcr
Durkheirn's theoq' 6f suiciile, u hich pc.rstu-
Iated that a highlv integrated indrviduel  u,ould
feel a greater sense of belonging and purpose
than one qfio felt isolated fr-om the n.rores of
societt'.

Durkheinr argued, hou'ever, that sui
cide u'as fundamentallv a nale behavior be-
cause females, by their nature and position in
societl', u'ere protected from the ravages of
modernization. \Atomen were less mlnerable
tian males to tie weakening of social ties and
the per i l t  of  moderniq rnd thus. he con-
cluded, more integrated into traditional famiii'
Ufe.  rvhich qas the be.t  protecdon rgainst sui .
cide. Conforming to a traditional family life
ensured that religious faith and domestic ties,
to home and children, renained strong and
these *,ere the greatest deterrents to self-
destructive behar.ior. \Vornen u'ere therefore
more protected from self-destructive behar-
iors such as suicide. If, on relatively infrequent
occasions, women drd commit suicide it x'as
because those indir,'iduals had deviated fiorn
tleir traditional roles and entered the mod-
ernization process lrhich v'as, historicalll', the
realm of males. By doing this they rvere taking
on the male role rl'ith its inherent responsibili-
ties, thus increasing their r-ulnerabiliq. to sui-
cide (Durkheim, 195 1).

A{ore recent research provides mixed
support for the theory tlat male-female sui-
cide rates have diverged with modernization.
For example, and in contrast to Durkheim,
Stack and Danigelis (1985) reported that mod-
ernization in 17 industrialized nations from
l9l9 to 1972 was related to a rise in female
suicide rates relatrve to male rates. This re-
sulted in a decrease in the male-female ratio
or a convergence of the rates. Contrary to
these findings, Hassan and Tan (1989) found
that female suicide rates in Australia increased
fiom 1901 but then decreased after the mid-
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1960s, cr.rlrninating in a divergence of rates.
'fhey 

concluded that overall, niodernization
protected females rglinst sr.ricide. Other re-
search also appears to support this idea of di-
vergence. For exarnple, Steffensmeier (1984)
reportecl that during the late 1970s, ernancipa-
tion appeared to heve cr.rrtailed the rise of
suicide arnong l\'trite Aunerican females, rela-
tive to \\hite males. In a similar fashion, Knrll
rrnd tovrto (1994) reported that moderniza-
tion had a more detrimental effect on tnales
than fernales in Quebec during the vears 193 I
to 1986, again suggesung divergence ofrates.

Horvever, Trovrto and Vos (1992) found
that benr,een 197 I  and 198 1 ,  the r isk ofsuic ide
associated il'ith change in traditional roles for
Canadian u'onen reveLsed for both sexes. By
1981, as rvomen's participation in the work-
force became more accepted, the risk of sui-
cidai deaths fell for both males and females.
In a recent demonstration that the changes
wrought by rnodernization are far from static,
tovato and Lalu (2 001) reported that the
sunival probabilities from suicide for Cana-
dian males have improved more than for fe-
males. AJong *'ith better long-term prognoses
of heart disease and lung cancer, Canadian
males are enjoying improved sun-ival rates
compared to women. implpng a convergence
of rates.

From a di f ferent perspecuve. Stacks
(1987) suggestion of a curvilinear relationship
has also been supported by research. This is
based on the idea that with urbanization more
women enter the r1.orkforce and this is inilally
Iinked to increased suicides arnong women
which then plateau and decline as people ad-
just ro urban life. This means that there should
be a convergence of rates followed by a diver-
gence (Stack, 2000). Pampel (1998) also found
with data from 18 industrialized countries over
40years (1953 to 1992) that the ratio generally
converged and then later diverged, due to a
fall followed by a rise in male suicide rates,
although tlrjs raried depending upon age group.
Clearly the ratio of male to female suicides
has altered dependent on the country and cul-
ture and period of time under investigatron.

In opposition to both theories, Kushner
( 1993 ) implied that neither a convergence nor
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a tlivergencc theory can l.re supported because
there is no persursive histor ic l l  evidence th:r t
womel l  \ \ ,ere intmurte to suic idal  behaviot- in
the earll' stlges of r.nodernizatiott in Er.rrope,
Bri ta in,  ancl  North America. Kushner con-
tencls that':rny differences obsen'ed br Durk-
heim were instead an 'ert i fact  of  the "gendered

2lssunlpt ions'r  (p.  9) prevalent in the latc nine-
teenth ccnturl. The accepted definition ofsni-
c ide as conrpleted suic ide lnd the rnethods of
collectir.rg suicide statistics at that time failed
to take into rrccount attempted suicide, the
nost comuron form of suicidal behavror, antl
that most commonly carried out by u omen.

Parentheticalll', it should be noted that
this rs an aspect of the well-known gender-
paradox arising from tie less violent-and
hence less lethal-metiods of suicide utilized
b1' women; as a consequence males complete
suicides more than females, u'hile fernales at-
tempt suicide more than rrales (Canerto &
Lester, 1998; Canetto & Sakinofs\,, 1998).
According to Kushner, by ignoring attempted
surcides Durkheim and otler researchers thus
consistently eliminated most suicidal behar-
ior, and therefore statistics about women,
fiom analysrs. This faiLure has perpetuated the
belief that \\'onlen are relativelr'' irnnune to
suicide. Kushnerl irnplicit advocacy of a null
hlpothesis of no difference in female and male
suicide rates is an irnportant alternatrve to the
classical argurnent of Durkheim, although its
validation requires reliable data on attempted
suicides, rvhich are not ahvays reported.

Moreover, these concerns may be less
relevanr in a developing countr)- like India
where, in part because suicide is still ueated
as a criminal act, data about attenpted suicides
is not available. Also, because very lethal
methods including poisoning, hanging, and
self-immolation are the means employed in
nearly 7 5% of suicides rn India, the number
of attempted suicides is probably far lower
tian in economically developed counries (Na-
tional Crime Records Bureau, 2001, p. 123).

ISSIJES OF METHODOLOGY

As there is no systematic collection of
data on anempted suicides in India, our paper
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therefore focuses on available conlpleted sui-
cide data fron India with the specific aim of
rddressing the question ofho$' modernization
affects suicide arnong males and females by
ut i l iz ing t i rne ser ies methodolog,y s imi lar to
th 'r t  r rsed by'Stack and Danigel is (1985) and
Hassan and Thn (  1989).

\\rhile both studies used time series
mal1,sis, H.ssan and Trn (1989) have criticized
conclusions made by Stack and Darugelis (1985),
rrrguing that they failed to account for "trend"

in their data. They contended that a variable
such ls modernizrt ion, consist ing of  cumula-
tive measures such as nurnber of telephones
or extent of female literacy', rvould narurally
increase over trme. They'fr:rther argued that,
to ef fect ivelv examine suic ide rat ios over t ime.
a trme variable must be included in the data
set as an explanatory var iable (see Tintner.
1952). Furthermore, in a related paper, Has-
san and Thn (1989) query the validiq' of re-
search that concludes that modernizauon is
siqnificantly related to a fall in the rnale-
female suicide ratio while failing to account
fbr trend.

Besides the need to account for trend,
Maver (2000) has further argued that reaching
conclusions about the effects of moderniza-
tion on the male-female suicide ratio depends
on holv modernization is measured. For exam-
ple, measures of familv integration such as
divorce, family size, and female labor force
participation are important indicators of rnod-
ernization; however, relevant time series data
are not always available for particular coun-
tries either at all, or for the time {iame under
consideration (F{assan & Tan, 1989).

Stack and Danigelis (1985) used an in-
dex of modernization consisting of nteasures
of urbanization, industrialization, and educa-
tion for the industrialized nations they srud-
ied. Hassan and Thn (1989) used an index
composed of female participation rate in the
u'orkforce, urbanization rate, and the male-
female education and emplo)'rnent ratios for
Australia. Krull and Tiovato (1994) used sev-
eral ir.rdicators of integration in Quebec liom
19i 1 to 1986, including religion, female labor
force partrcipation, divorce, and unemploy-
ment.
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In his cross-sectional study of the gen-
dcr suic ide rauo in l7 nat ions, Nlal 'er  (2000)
usecl the Llnited t.\ations Development Pro-
gramne'.s Gn\fDP) Hurnan Development In-
dex (HDI), which consists of measures of the
physical qualiry of life, literao' levels, eco-
nomic developnent. and gender equa c'. The
only significant correlltion reported \i'rs be-
tween reduced qualin' of life ancl increased
nale-female suicide rluo. trlayer concluded
that s'hile the suicicle gencler rirtio decreased
in thc co unt r i rs u rrJc r  rrrr  i ' . t ig? I  ru n r \  i r  L on5c -

quence of fenrale emancipntion and rising fe-
rn:rie suicide rltes, it *'as onh' a slight dccrease.
N{ore recendri Nlayer (2003) used dre LNDP's
Gender-related l)eve lopment Index (GDI),
which sumnarizes equalitl'of achievement be-
t*'een males and females on the components
of the HDI, to examine the relatrr-rnship be-
trr'een suicide rates and increasing human de-
velopment in 16 Indian states during 1991.7n
this case, a positive and signilicant correlation
benveen the GDI and the suicide ratio was
reported.

MODERMZATION ANID SUICIDE
IN INDIA

As menuoned above, previous research
has mosdy concentrated on industrialized na-
tions and there has been lirde testing of such
ideas for developing countries such as India.
Maver and Ziaian (200) found tlat Indian
suicide rates fluctuated somewhat in the 1990s,
r is ing { iom 9.2 per 100,000 (1991) to 10.00
ln 1997. A{oreover, Steen and l{ayer (2003)
found that 1997 Indian suicide rates correlated
significantly with nodernization indices such
as increased fernale literacl', falling birth rates,
and fev'er infant and maternal mortaiity
deatls, but they also found that urbanization
was not significantly correlated. However, this
study did not examine changes in the male-
female suicide ratio over a longer time period,
particularly with respect to rnodernization.

India is a predominantll. rural counq.
rvith a lo'iv level of urbanization compared
to other developing nations such as Brazil
(Jones & Visaria, 1997). By i991, the number
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of people living rn urban centers had riser tr,r
only 26% fi,isaria, 1997). .\{ore specificallv,
the urbanizauon rate increased gradually dur
ing the 1950s to the 1970s but declined fron
198 I to 199 i . Despite this relatively lou ur-
banization, nearlr' 657o of city dwellers were
living in Class 1 cities (i.e,, population >
100,000 persons) by the t ine of the 1991 cen-
sus, implf ng that Iarge urban areas are very
denselv populated.

Development, iu terms of urLraniz-ation,
has contributed to better conditrons for some,
such as nriddie class rvr:nen, who have had
greater educational and emplovment oPporru-
nities than in the past (Ghosh & Roy, 1997).
However, accordinpJ to I{invav (1990), job op-
portuniues for sorne u'omen have declined in
post-independent India, particularly for the
illiterate and poor. For example, many rural
women are illiterate and if employed, work at
menial, poorly paid tasls (Ghosh & Roy,
1997). tr{oreover, most ofthem have not bene-
fited fiom development but rather suffer un-
der increased *'ork burdens. Lingam (1994)
reports tiat this is due to a decreasing suste-
nance base, changes in control of incomes,
and consumption patterns. AIso, manyv/omen
are forced into taking control of households.
This can occur when they are u'idowed or
divorced or u'hen males desert the farnily to
find work or to avoid financial responsibilides
(Lingam, 1994).

Ghosh and Roy (1997) note that due to
definitions of u'orkers in both the 1981 and
1991 census data, many u'omen have been
mis-classified as "marginal" (i.e., secondary)
rather than "main" workers. As India is pri-
marily a patriarchal society, many of these
\4'omen are not recognized as legitimate pro-
yiders and have less access to govcrnment as-
sistance or kinship support networks. More-
ovel as women they are often underpaid and
expected to do more arduous work than males.
These conditions suggest that as life becomes
more dif&cult for many Indian women, there
is likely to be an increase in the numbers of
women who are vulnerable to death by suicide.

We examined the effect modernization
has had on the male-female suicide ratio for
India during a l0-year period. lVe were re-
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stricted in the data available as, fbr example,
there is no available dme series data on family
size or divorce rates for the period we investi-
gated. Earlier time frames are even more be-
reft of relevant informauon, whrch precluded
srudy of any time before 1967. \Ve hypothe-
sized that the rnodernization process in India
s'ould have promoted sexual equality and ex-
posed women to not only increased education
and emplopnent opporrunitres, but also "to

thc.ar:re conrpedt i r-e I )ressures ds men experi-
ence" (A,Ieyer,  2000, p.367).  Thus, contrary
to the classical Durkein-rian hypothesis, this
process should have led to a convergence of
the male-female suicide ratio. We tested this
by deriving the male-female suicide ratios for
all India fiom state suicide rates from 1967 to
1997 .

METHOD

Our analyses are based on data from
the Indian states as they were in 1997,r though
not all had that starus in 1967 . For example,
Goa rl'as a tlnion Territory (UT) fiom 1967
to 1986 but became a state in 1987. Similarly,
Himachal Pradesh was a UT from 1967 to
1969 and became a state in 1970. We have
included them fiom 1967 despite their change
in status. Suicide numbers for males and fe-
males for 1961 to 1997, per state, were taken
from the Natronal Crime Records Bureau an-
nual report, Accidental Deaths and Suiidls in
India.We:used census data to calculate a popu-
lation increase factor (PIF) in order to esti-
nate male and female populations for the
states in quesuon as a whole for each inter-
censual year. This was necessary to calculate
the yearly male and female suicide rates, and
subsequendy the male-female suicide ratios
(MSR/FSR), for all India, per lakh (per
100,000 persons), for the years 1961 to 1997.

l. These include Ardhra Pradesh, Aruna-
chal Pradesh, Assam, Bihar, Goa, Gujarat, Haryana,
Hrmachal Pradesh, Karnataka, Kerala, Madhya
Pradesh, Maharashtra, Manipur, Meghalaya, Mi-
zoram, Nagaland, Orissa, Punjab, Rajasthan, Sik-
kim, TamilNadu, Tiipura, Uttar Pradesh, and West
Bensal.

l , 5 l

Our modernization index consists of an
equal-weighted sum of the urbanization rate,
the fernale literacy rate, and the fen.rale work-
force participation rate for all India for the
years 1967 ro 1997 . We were restricred in the
data we could use due to missing data fiont
some of the states. For example, sorne data
sets are not complete for years where census
was not conducted (e.g. ,  Assam in l98l) ,  and
Jammu and Kashmir figures ma1' be projected
or omitted for some years. The data u,cre
mainly obtained from the Census of India
(1991: series 2) and www.censusindia.net for
2001 data. Inter-censual year data u'ere calcu-
lated by linear interpolation. We use the term
urbanization to refer to the urban population
as a percentage of the total populauon, while
literary was mezsured by tIe number of female
Iiterates as a percentage of the total literate
popuf auon. Female work pattkipation was mea-
sured as a percentage ofthe total female popu-
lation; however, as female work parricipation
data for 2001 are not yet available, inter-
censual years between 1991 and 1997 u'ere
also calculated by linear interpolation based
on the 1991 census.r

In order to de-trend the data, u,e in-
cluded a time variable as recommended b1'
Hassan and Tln (1989).r Moreover, data were
checked for auto-correlation in a preliminary
analysis using ordinary least squares means
(OLS). Auto-correlation can be problematic
in dme series because it indicates that the error
term and its lag are correlated, thus violating
one of the assumptions of regression analysis
fohnston, 1984).

RESUTJTS

All rates, ratios, percentages, and the
modernization indices for the years 1967 to

2. More recent data were made available via
the National Fami\ Health Survey 1998-1999, b:ut
when used to calculate the female work narticioa-
rion rates tor 1992-1997 were found to b. ""ry
similar to those based on the Census of India data
for  1991.

J. Me also referred to Tintner (1052,1 as rhey
recommended for details about implementine this
methodolow.
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Years 1967-1997
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Figlre L l , lale ancl female suicide rates, al l  India, 1967 1997

199i are presented rn the Appendlx. \\rith re-
spect to auto-correlation, v'hen checkrng fion]
the Durbin \4ratson tables (SPSS, 1993) rve
found that our calculated / value of 1.15 was
not significantly indicative of auto -correlation

among the residuals. \,Ve then graphed the
rnale and female surcide rates for all India for
the years 1967 through to 1,997 (see Fig-
ure I ).

The ratro of male to female suicide rates
u'as calculated and a scatterplot of this depen-
dent variable antl t}re modernization index re
r.ealed that the reladonship v'as non-linear.
Therefore, in accordance v'ith a suggestion
by Bryrnan and Cramer (1994), rve corrected
the dependent variable by a log transforma-
tion before it was entered into analysis.

As can be see fiom Figure 1, the differ-
ences between male and female suicide rates
appear to remain relauvely stable over the 30-
year period. This is confirmed with Figure 2,
which compares the modernization index v'ith
the male-fernale suicide ratio. As can be seen,
i t  appear< that as modernizadon increases.
the re  i s  l i n l e  change  i r r  rhe  rauo .

Muhiple Regressiotts

\Ve per[orn:ed I inear r t ruhiple regres-
sions on the data with the male-fernale suicide
ratio as tie dependent variable. Araly5t5 19-
su l t s  a re  p resen ted  i n  tab le  fon r t  t o  ass i s t  co r t t '
parison rvith dre resuits of Hassan and Thn
(1989, 1992).  Figure 2 and' lable I  (equat ion
1) both indicate that before adjustment is
n.rade for trend, the male-female suicide ratio
is inversely correlated rvith the niodernization
index. llowever, equation 2 in Thble I shows
that once the data have been de-trended or
once time is included as an explanatory vari-
able, the relationship is positive but not signif-
icant. \Vhile this is one method for de-trend-
ing, it can also be done by transforming
variables into their deviations from trenda
(l{assan & Thn, 1992), We did this as a check,
graphing the result, and Figure 3 confirms the
lack of significant relationship between ratio
and modernization.

4. See Gujarati (1995, p. 240) for details
e h . " t  t h i .  r " r h  " i ^ ,  ' p
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1967-1997

ffiMale/Female Ratio --a- Modern lndex

Figure 2. A,lale-female suicide ratio and modernizauon (before de-trending), rl l  India, 1967 1997.
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In line with the data analvsis sugges-
tions by Hassan and Thn (1989), we also deter-
mined how the modernization component
variables each functioned in rnultiple regres-
sion equations, initialll ' v'ithout de-trending
(Tlble 2) and then controlling for time (Thble
3). Table 2 shows that v'hen urbanization, fe-

TABLE 1
Modarnization and tbe Male-Female Suicide
Rttio itz India, 1967-1997, Before @quation 1)
nnd Afier (Equation 2) Conn olling Jbr Time

Variable Equation I Equation 2

rnale literacy, and female workforce are en-
tered into tiree separate regressions *'ithout
inclusion of the time variable, urbanization
and female literacv are negative and signifi-
cant. \4/hen the regressions are each repeated
l'ith the addiuon of the trme variable (see
Table 3), onl1. u16r.1rt .n is (inyersely) sig-
nificant to ratio. Female literacy becomes pos-
itive and is no longer significant, while fernale
s,orHorce is not significandy relatdd to ratio,
either before or after controlling for time. On
checking these results, however, it is clear that
urbanization, female literacy, and time exhibit
multicollineariry which implies that the re-
gression coefficients are likely to be unstable
(Bryrnan & Cramer, 1994). This suggests that
the results are spurious. In effect, in this data
set there is no significant relationship between
the male-female suicide ratio and the mod-
ernization index or any of its components.

DISCUSSION

In this study, v'e tested the effect of
modernization on the ratio of male to female

I'Iodernization

Time

Adj. R'
F
Durbin Watson

-0.54-.
(-r.4e)

0 .27
t2 .20*  ( r , 29 )

I  . 1 3

0 . 1  5
(0 16)
-0 71
(-0.74)
0.26

6.28* (2,78)
L l 6

Note. Male-female suicide ratio is the de,
pendent variable. Time (trend variable); main sta
tistic is ,str, figtres in parentheses are I values;
.? = 0.01
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ffiMale/Female Ratio --a- Modern Index

FigLrre 1. Deviat ions from trend rnale female suicide rat io and modernization, al l  India, 1967-1997

suicide rares in India or '<r J01' .ar.  f r . ,m l06-
to 1997 . \Ve found that the n.rale-female sui-
cide ratio during this time s'as not related
to modernization, but was significantll' and
negatively related to one of its components,
urbanization. However, this result proved to
be spurious. Our findings drerefore do not
support eitier the rvork by Stack and Dani-
gel is (1985) nor that of  Hassan and Tan (1989;

Hassan & Tln, 1992). We feel the finding is
a robust one as it is sustained even when trend
effects are accounted for. This finding also
implies that we can neither refute or confirm
the Durkheimian hypothesis that moderniza-
tion results in a divergence of the male-female
suicide rate, at least not for a large developing
country such as India.

Unlike the industrialized countries in-

TABLE 2
Modernization lndex Components and tbe Male-Female
Suicide Ratio in Indin, 1967-1997, Before De-Trending

Variable Equation I Equation 2 Equation 3

Llrbanization

Fenale literacl'

Female participation
in the workforce

Adj. Rl
r 1 1 , 2 9 )
Durbin \Vatson

-0.58*"
(- l  85)

0 .12
14.8 2 *.

1 . 2 1

-0.54"-
(-3.42)

0 .26
1 1.70.-
1 . 1 2

,0.29
(-1.64)

0.05
2 .68
0 .8  5

Nore. Male-female suicide ratio is the dependent variable.
l'Iain statistic is &era, fip3rres in parentheses are f values; --p = 0.01;
.."P = 0 00t
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TABLE 3
Nlr,,tlcrnizttton lntlar Components nnd the Nhh-FemtIe

Suicitle Rttio in lndh, 1967-1997, De-Trcnded

1 5 5

Vlr:iable F,tlult ion I Equl t ion 2 Equat ion 3

Urbaniz;rtrort

Fena le  l i t c r rc t '

I ienra lc  p : t r t i c ip , t t ion  i l

the rvorkfor ce

Tirre

Ad j .  R l
r(2, 28)
Durbin Wrtson

5 .70 - -
(  2 .82 )

5 . 1  1 "
(2 .5,+)
0.42

1 2 . 0 3 r ' r
l . 4 t -

L l l
(0 .86)

- l . 6 8
(  l . l 8 )

0.2 8
6 80.
l .  l 9

-0.02
(-0 l0)
-0 .5  5 " .
(-1.02)

0 .26
6.27' �
1 . 1 6

Nore. I{ale-female suicide ratio is t}re dependent variable
Main statistic is beta, figtres in parentheses are t values; -P = 0.05;
. .P = 0.01;  . . .P -  0 .00t .

vestiEiated in previous research, both Indian
male and female suicide rates co-varied over
the time period relatrve to each other. Both
rates gradually declined fiom 1970 to 1980,
with a slight rise in 1974. From I 981 the rates
have been rising slowly, reaching a peak in
1997. It should be noted, however, that the
rates are relatively Iow and gender differences
are smal l ;  for  exanple,6.75 (male) per 100,000
and 4.96 (female) per 100,000 in 1981 and
11.37 (nale) per 100,000 and 8.6 ( female) per
100,000 in 1997, with trivial attendant AISR/
FSR rat io changes frorn l .36to l .32.Ineffect ,
there is no real trend in the Indian suicide
ratio data.

Our investigation has led us to question
the usefulness of longirudinal analysis using
national, as opposed to subnarional, suicide
ratios in a developing country such as India,
which has more than J 0 states and union terri-
tories at dift-erent stages of development. LIs-
ing a suic idc ratro of  nar ional  rates is not nec -

essarily informauve with respect to specific
rates in individual states/territories. For exam-
ple, suicide rates in India varied from 0.56
in Manipur to 52.07 in Pondicherry in 1997

lNational Crime Records Bureau, 1999).
Moreover, using naflonal female and

male suicide rates masks age and gender dif-

ferences. For example, we reported previously
that the suicide rate for 45- to 59-year-old
nrales in Kerala in 1997 was 94.3 (Steen &
Maver,2003). Ifi other research, we report
that in 1997 in Pondicherry the suicide rates
for l5- to 24-year-old females and 45- to 54-

Jrear-old males were 64 and 146.8, respectively

ffaidyanathan, Maver & Steen,2001). More
specificalll', the data fiom Pondicherry re-
vealed that there is a suicide epidemic among
voung adults in particular, which so far has
remained relatively unnoticed b1' authorities.
These rates are much higher than the national
rates for both genders over t}re last 30 years.

More recendy, we investigated Indian
suicide rates for the period 198 1 to i 994. We
found that 18- to 29-year-old females and J0-
to 49-year-old males had shown the most dra-
matic increases in suicide rates compared to
all other age ar.rd gender groups during tlat
time (Mayer & Steen, under review). These
groups have remained largely unrecognized in
terms of suicide risL As mentioned, we have
also found in previous research that high suicide
rates are associated with other indices such as
increased female Literary and falling birth rates
(Mayer & Ziaizrl,2002; Steen & Mayer, 2003).
Furthennore, soutlern India shows a distinc-
tive oattern of suicide comDared to nofthern
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India (Mayer,  2001).  Al l  these f indines in i l icr tc
dret l  nethodolog'  using a net ional  nr l le- fe-
rurrle suicide rirtio is rrot nccessarill'apprr-rprtatc
fcrr r ileveloprng courltn thet has rnljr.rr socirrl
and regional disparitres.

Contrrrrv tri expect:ttions, frnr:rle liter
rrc\', ls part of the tnodernization inder, rvas
not relr tecl  to the suic idc rat io once the data
u'ere de trenrleil. Fern,rlc liter',rc1' rrtcs hlvc
mcire thiur doubled in thc i0-year per ic id rnd
u.e tbund thenr to be siqnific'.rntlv correlateri
l u  reB iun . l l  su l c ide  r r l e .  l | r . l  p r c \ i L , l r s  I r ] pc r
(Steen & Nlayer,2003).  \ , \ t r i le Hassan anci
Ti in (1989; H;rssan & 1ln,  l99J) impl l '  that
fernl le l i teracv should be related to the nule-
fern:r le suic ide rxt io,  i t  is  not c lear {rom their
paper if this is what the1, f6srr,1. Stack antl
Danigel is (1985) found that a modernizat ion
index, of u'l-rich education uas a part. u,as irr-
',,ersely and significendr, correlated witl the
suicicle rario. Lr the present studr,-, ferlale liter-
ac1' u'as inversely and significantll. related tci
*re ratio, before de-trending, as expected; horv-
evel once time was controlled for, the rela-
rionship 'ivas posidve and no longer significant.
Our findings are therefore not consistent rvith
the previous research. Further data anaiysis
showed that fernale literacy accountecl for
considerable variance in both the fernale ancl
rnale suicide rates, as rvould be expected. Once
ther, il.ere converted to a ratio, horvevet fe
male literacv no longer accounted for signifi
cant r-ariabiliw in the ratio. X'l-ireor.cr, as r.ith
the urbanization variable, female literacy u as
highly correlated *'ith time, rvhich imp|es
that a multiple regression analvsis is likell.to
ploduce spurious results.

We fould the female workfcrrce partici-
pation rate in India was also unrelated to the
male fenale ratio both before and after de-
trending, contrrry to research conducted else-
where (Stack & Danigelis, 1985). It can be
seen fron the Appendix that the female v'ork-
force pardcipation rate in India has fluctuated
little in the last J0 vears. As with female liter-
acy, furdrer anal,vsis shot'ed that this variable
was highly correlated with both the male and
female suicide rates as would be expected fiom
previous studies (Hassan & Thn, 1989; Stack &

AND -r'nE,\full:-Ftnrar-o Surctor Rq'rto tN INota

Danigel is,  1985).  Again,  once converted into
a rat io,  the relat ionshtp disappearecl .  These
findings add further u'eight to our argtlnent
that redr.rcir.rg suicide rates to a ratio with its
rmplicit priulegrng of g-ender differences, tends
to mask the serious age and reglonal discrep-
ancies that onr previous research has revealed,

A further lirr.ritation of the female work-
force p:rrticipation rate in this snrdy is that we
cannot be sure of the reliabiliq.' of these d:rta.
For cxrmple, Gl iosh and Rov (1997) suggest
that census dlta rlay be flarved due to incon-
sistent definitions. For example, man)"'main"
ferrale u'orkers may have been misclassified
a .  rna rg ina l ,  t hu '  a r t i 6c ia l l l  de f l a r rng  the
f-emale rvork particlpation rate. In addition,
due to the growing rrigration of rnales frorr
rhe rural to urban regions in search of iobs,
manv rnore rural rvomen rriay be acung as
household heads, but not be officialll' res6g-
nized as such (Lingam, 1994).

To complicate the siruarion, other re-
searchers suggest that the statistics may trul)'
reflect decreasi-ng mral emplolmrent for women.
For example, Srinivasan (1997) notes that ru-
ral women mav have been marginalized by
development that has tended to perpetuate
traditional caste and gender roles for women.
In contrast, their city sisters rnay have received
some benefit from the $'estern model ofdevel-
opment *.ith its inherent expectation ofbreak-
ing down class and patriarchal structures. Such
a nodel is not easily applied to a society such
as India, especially in more traditronal rural
areas. In addition, the relative difference be-
t*'een literacy and education of urban, as op-
posed to rural, wornen has probably had the
biggest effect on the increased healdr and life
expectancy ofurban women compared to rural
v'omen (Srinivasan, 1997). This is reflected in
data from the 1971 census showing that 89olo
of female laborers were illiterate (Ghosh &
Roy, 1997). This suggests that most rural fe-
male workers are employed in low paid and
low skilled jobs. Moreover, Srinivasan (1997)
notes that when women migrate to the cit.ies
due to lack of opportunity in the rural areas,
they are often only able to get low starus,
poorly paid work.



Sre tN .lNo r\Lcyrn

According to Hassrn and Tln (1992),
the relat ionship benveen the rnale-female sui-
c i t lc rat io and modenrizat ion is complex. We
can certainlv concur rr,ith that in relation to
India.  Unl ike Austral ia,  which has seen a de-
cl in ing female suic ide rate since the rnid-
1960s, the Indian ferrale surcide rate has been
graduai ly increasing and keeping pace with
the male rrte such that the gender surcide ratio
h:rs renrained relatively unchanged over the
l:rst 30 years. (-)ur results shotv that there has
been no substant ial  ef fect  of  modernizat iorr
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on the gender suic ide rat io in India even once
correct ion for t rend was urade in our anzr lysis.
Moreover, this srudy has exposecl nrrjor linri-
t r t ions in the establ ished rnethod of ex:rrnining
the ratio ber*,een rnale and female suicide. In
the present examination of trends in the gcn-
der suic ide rat io in India,  the disparate pac
terns revealed in our previous research rverc
not rpparent.  Our f indings indicate that con-
t inued research into the use of longi tudinrr l
trend analysis is rvarranred, especiall), fbr de
velopingJ countr ies.

APPENDIX
htdit: lllnLFeznnh Suicide Rates snd Rntios uitb Percentages attd Indices, 1967-1997

Ierr

A'la le
suicide

rate

Fenrale M/F
suicide suicide

r?te ratio
%

Urbanization
% I  emale
Literacl'

% Female
\4/orkforce

,\{ odenriz;r tion
Index

1961
1968
t9  69
1970
197 |
r972
t9 i  3
t974
197 5
197 6
197 ,1
1 9 7 8
t979
1 9 8 0
1 9 8 1
1 9 8 2
1 9 8 l
1984
1 9 8 5
r 986
1987
i 9 8 8
r  989
t990
t99l
1992
1993
1994
t995
t996
1997

t . 3 2
|  .+2
1 . 3  8
1 . 3 9
t . 4 l
r . 50
1 . 5 1
| .42
| .++
|  . 29
t . 3 +
1.40
1.40
1 . 2 9
t . 3  6
l . J 6
t . t 2
| . 2 9
1 . 2 7
t . 2 1
t . 3 2
1 . l l
1 . 3 2
l . l  l
1 . 3  4
1 . 3  5
t .34
r .14
1 .32
1 . 2  8
t . l 2

1 9 . 1 1
1 9 . 1 3
19 .5  2
19.7)
t9 .9  |
20.25
20.60
20.94
2L28
21.63
2r.9 ,'
22 .3  |
22 .65
22 .99
2 ) . 3 4
2 l . 5 8
23  .82
74.05
2+.29
24.53
21.7 ,1
25 .00
75.24
25.48
25.72
25.98
26.24
26.49
26.7 5
27.0r
27 .27

19.32
t9.99
20.66
21.33
22 .00
22 .78
2J.56
24.3+
2 5 . 1 2
2 5.90
26 .68
21 .46
28.24
29.02
29 .80
10 .7  5
I 1 . 7 0
12.65
3 ) .60
34.55
15.49
16.44
37 .39
I8 .34
39.29
40.78
+2.27
43 .7 6
45.25
46.74
48.23

)3 .+0
2.2.64
2  1 .88
2 .1 .1? .
20.36
20.29
20.23
20.t6
2 0 . r 0
10 .01
t9.96
19.90
19 .8  i
19.7 .1
t 9  . i  a
19.96
20.22
20.+8
) 0 . ; 4
21  .00
21.26
2t.52
2 1 . 7  8
22.04
22 .30
22 .56
22 .82
2  3 .08
21.34
23.60
21 .86

20.6L
I t).6.5
)0 .69
20.12
20 .7 6
2 1 . 1 1
) t  . 16
2 t . 8 1
22 . t  , "
22.52
22  .81
2 J . 2 2
23 .57
23 .9 )
21.28
2+ .7  6
25 .25
2.5 . r'l
2 6 ) l
26 .69
2 i . 1 1
21  .65
28.1+
28.62
2 9 . 1 0
29.77
t0.++
l l . l l
3 1 . 7 8
32.45
13 .12

8 .5  9  6 .51
9.0 , .  6.J9
9 .18  6 .80

1 0  1 8  7 . ) 4
9 .2 i  6 .5 i
9 .22  6 . t4
8 .45  5 .61
9 .12  6 .+3
8 .1  7  5 .8  1
7  .56  5 .88
7  .21  5 .19
7  .30  5 . ) . 1
6 .81  4 .86
1 .03 5 .47
6.7 5 +.96
7  .2  i '  5 .15
7 .32  5 .5  5
7 .7 0 5.99
7 .85  6 . t6
7 .89  6 .24
8.+9 6.43
g . r i  6 .89
9 .58  7 .28

10 .16  7 .63
10 .55  7 .89
10 .59  7  .86
10,91 Lt2
11  10  8 .42
I  l . 0  r  8 .3  6
10.6t 8.29
1 1 . t 7  8 . 6 0
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