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Modernization and the Male-Female
Suicide Rado in India 1967-1997:
Divergence or Convergence?

Derra M. Steen, BA (Hons) anp PeTer Maver, PuD

The traditional view that modernizaton 1s likely to increase male vulnerabil-
ity to suicide while protecting fernales from such self-destruction was offered by
Durkheim (1951). This implies a theory of divergence of suicide rates such that
the male-female suicide ratio should increase with modernization. Contemporary
researchers have questioned whether modernization has had such an impact. We
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. We developed a
modernization index comprised of urbanization, female literacy, and female work
participation rates. Moreover, to improve methodological efficacy, we controlled
for the passage of time. However, we found that there is no significant relauonship
between modernization and the male-female suicide ratio. Our conclusion is that
using national male—female suicide ratios to determine modernization effects may
mask significant regional gender and age differences, particularly in developing
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countries such as India.

There is debate about whether modernization
has a differential effect on the suicide rates,
and therefore suicide ratios, of males and fe-
males. The suicide literature presents two main,
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 relatvely higher male suicide rates re-
main stable but female suicide rates increase
during the same tme period, this would be an
example of convergence. Conversely, if male
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rates rose rapidly compared to female rates
which remained relatuvely static, this would
be an example of divergence.

A useful technique for examining the
effect of modernization on suicide rates and
ratios is the statistical technique of ume series
analysis. Most research using this technique
has concentrated on industrialized societies
and there has been no use, or critical examina-
tion of the relevance, of such a technique in
developing countries such as India. The last
30 years or so in India have been marked by
unprecedented social, economic, and political
upheaval as part of the modernization process.
Therefore, in this paper, we examine the effect
that modernization has had on the male-
fernale suicide ratio for India from 1967 to
1997, using time series analysis.

The classical viewpoint offered by Durk-
heim (1951) implied that male and female sui-
cides should diverge with modernization. He
argued that male suicides would increase with
modernization, but femnale suicides would tend
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to remain static. His view was that moderniza-
tion processes, such as urbanization and in-
creased education, encouraged the erosion of
traditional values and family ties. Subse-
quently, this process isolated the individual
from social integration or “the collective,”
inaking one more vulnerable to suicide. This
notion of integration was fundamental to
Durkhein’s theory of suicide, which postu-
lated that a highly integrated individual would
feel a greater sense of belonging and purpose
than one who felt isolated from the mores of
sociery,

Durkheim argued, however, that sui-
cide was fundamentally a male behavior be-
cause females, by their nature and position in
society, were protected from the ravages of
modernization. Women were less vulnerable
than males to the weakening of social ties and
the perils of modernity and thus, he con-
cluded, more integrated into traditional family
fife, which was the best protection against sul-
cide. Conforming to a traditional family life
ensured that religious faith and domesuc ties,
to home and children, remained strong and
these were the greatest deterrents to self-
destructive behavior. Women were therefore
more protected from self-destructive behav-
1ors such as suicide. If, on relatively infrequent
accasions, women did commit suicide i1t was
because those individuals had deviated from
their traditional roles and entered the mod-
ernization process which was, historically, the
realm of males. By doing this they were raking
on the male role with its inherent responsibili-
ties, thus increasing their vulnerability to sui-
cide (Durkheim, 1951).

More recent research provides mixed
support for the theory that 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
1919 to 1972 was related to a rise in female
suicide rates relative 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
from 1901 but then decreased after the mid-

1960s, culminating in a divergence of rates.
"They concluded that overall, modernization
protected females against suicide. Other re-
search also appears to support this idea of di-
vergence. For example, Steffensmeier (1984)
reported that during the late 1970s, emancipa-
tion appeared to have curtailed the rise of
suicide among White American females, rela-
tive to White males. In a similar fashion, Krull
and Trovato (1994} reported that moderniza-
tion had a more detrimental effect on males
than females in Quebec during the years 193]
to 1986, again suggesting divergence of rates.

However, Trovato and Vos (1992) found
that between 1971 and 1981, the risk of suicide
associated with change in traditonal roles for
Canadian women reversed for both sexes. By
1981, as women’s participation in the work-
force became more accepted, the risk of sui-
cidal deaths fell for both males and females.
In a recent demonstration that the changes
wrought by modernization are far from static,
Trovato and Lalu {2001) reported that the
survival probabilities from suicide for Cana-
dian males have improved more than for fe-
males. Along with better long-term prognoses
of heart disease and lung cancer, Canadian
males are enjoying improved survival rates
compared to women, implying a convergence
of rates.

From a different perspective, Stack’s
(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 workforce and this is initially
linked to increased suicides among women
which then plateau and decline as people ad-
just to 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
40 years (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 this varied 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 investigation.

In opposition to both theories, Kushner
(1993) implied that neither a convergence nor
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a divergence theory can be supported because
there is no persuasive historical evidence that
women were immune to suicidal behavior in
the early stages of modernization in Furope,
Britain, and North America. Kushner con-
tends that any differences observed by Durk-
heim were instead an artifact of the “gendered
assumptions” {p. 9) prevalent in the late nine-
teenth century. The accepted definition of sui-
cide as completed suicide and the methods of
collecting suicide statistics at that time failed
to take Into account attempted suicide, the
most common form of suicidal behavior, and
that most commonly carried out by women.
Parentheticaily, it should be noted that
this is an aspect of the well-known gender-
paradox arising from the less violent—and
hence less lethal—methods of suicide utilized
by women; as a consequence males complete
suicides more than females, while females at-
tempt suicide more than males (Canetto &
Lester, 1998; Canetto & Sakinofsky, 1998).
According to Kushner, by ignoring attempted
suicides Durkheim and other researchers thus
consistently eliminated most suicidal behav-
ior, and therefore statistics about women,
from analysis. This failure has perpetuated the
belief that women are relatively immune to
suicide. Kushner’s implicit advocacy of a null
hypothesis of no difference in female and male
suicide rates is an important alternative to the
classical argument of Durkhenn, although its
validation requires reliable data on attempted
suicides, which are not always reported.
Moreover, these concerns may be less
relevant in a developing country like India
where, in part because suicide is sull treated
as a criminal act, data about attempted suicides
is not available. Also, because very lethal
methods including poisoning, hanging, and
self-immuolation are the means employed in
nearly 75% of suicides in India, the number
of attempted suicides is probably far lower
than in econornically developed countries (Na-
tional Crime Records Bureau, 2001, p. 123).

ISSUES OF METHODOLOGY

As there is no systematic collection of
data on attempted suicides in India, our paper
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therefore focuses on available completed sui-
cide data from India with the specific aim of
addressing the question of how modernization
affects suicide among males and females by
utilizing time series methodology sumilar to
that used by Stack and Danigelis (1985) and
Hassan and Tan (1989).

While both studies used ume series
analysis, Hassan and Tan (1989) have criticized
conctusions made by Stack and Danigelis (1985},
arguing that they failed to account for “trend”
in their data. They contended that a variable
such as modernization, consisting of cumula-
tive measures such as number of telephones
or extent of female literacy, would naturally
increase over ume. They further argued that,
to effectively examine suicide ratios over time,
a time variable must be included in the data
set as an explanatory variable (see Tintner,
1952). Furthermore, in a related paper, Has-
san and Tan (1989) query the validity of re-
search that concludes that modernization is
significandy related to a fall in the male-
female suicide rado while failing to account
for 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 how modernization is measured. For exam-
ple, measures of family integration such as
divorce, family size, and female labor force
participation are important indicators of mod-
ernization; however, relevant time series data
are not always available for particular coun-
tries either at all, or for the time frame under
consideration (Hassan & Tan, 1989).

Stack and Danigelis (1985} used an in-
dex of modernization consisting of measures
of urbanization, industrialization, and educa-
tion for the industrialized natons they stud-
ied. Hassan and Tan (1989) used an index
composed of female participation rate in the
workforce, urbanization rate, and the male—
female education and employment ratios for
Australia. Krull and Trovato (1994) used sev-
eral indicators of integration in Quebec from
1931 to 1986, including religion, female labor
force participation, divorce, and unemploy-
ment.
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In his cross-sectional study of the gen-
der suicide ratuo mn 37 nations, Mayer (2000)
used the United Nanons Development Pro-
grarmme’s (UNDP) Human Development In-
dex (HDI), which consists of measures of the
physical quality of life, literacy levels, eco-
nomic development, and gender equality. The
only significant correlaton reported was be-
tween reduced quality of life and increased
male—female suicide ravo. Mayer concluded
that while the suicide gender ratio decreased
in the countries under investigation as a consc-
quence of female emancipation and risig fe-
tnale suicide rates, it was only a slight decrease.
More recenty, Mayer (2003} used the UNDP’s
Gender-related Development Index (GDI),
which summarizes equality of achievement be-
tween males and females on the components
of the HDI, to examine the relationship be-
tween suicide rates and increasing human de-
velopment in 16 Indian states during 1994. In
this case, a positive and significant correlation
between the GDI and the suicide ratio was
reported.

MODERNIZATION AND SUICIDE
IN INDIA

As mentioned above, previous research
has mostly concentrated on industrialized na-
tions and there has been little testing of such
ideas for developing countries such as India.
Mayer and Ziatan (2002) found that Indian
suicide rates fluctuated somewhat in the 1990s,
rising from 9.2 per 100,000 (1991) to 10.00
in 1997. Moreover, Steen and Mayer (2003)
found that 1997 Indian suicide rates correlated
significantly with modernizaton indices such
as increased female literacy, falling birth rates,
and fewer infant and maternal mortality
deaths, 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 tme period,
particularly with respect to modernization.

India 1s a predominantly rural country
with a low level of urbanization compared
to other developing nations such as Brazil
{(Jones & Visaria, 1997). By 1991, the number

of people living in urban centers had risen ro
only 26% (Visaria, 1997). More specifically,
the urbanization rate increased gradually dur-
ing the 1950s to the 1970s but declined from
1981 to 1991. Despite this relauvely low ur-
banization, nearly 65% of city dwellers were
living in Class 1 cites (i.e., population >
100,000 persons) by the time of the 1991 cen-
sus, implying that large urban areas are very
densely populated.

Development, in terms of urbanization,
has contributed to better conditions for some,
such as middle class women, who have had
greater educational and emplovment opportu-
nities than in the past (Ghosh & Roy, 1997).
However, according to Hirway (1990}, job op-
portunities for some women have declined in
post-independent India, parucularly for the
illiterate and poor. For example, many rural
women are illiterate and if employed, work at
menial, poorly paid tasks (Ghosh & Roy,
1997). Moreover, most of them have not bene-
fited from development but rather suffer un-
der increased work burdens. Lingam (1994}
reports that this is due to a decreasing suste-
nance base, changes in control of incomes,
and consumption patterns. Also, many women
are forced into taking control of households.
This can occur when they are widowed or
divorced or when males desert the family to
find work or to avoid financial responsibilities
(Lingam, 1994).

Ghosh and Roy (1997) note that due to
definitions of workers in both the 198} and
1991 census data, many women have been
mis-classified as “marginal” (i.e., secondary)
rather than “main” workers. As India is pri-
marily a patriarchal society, many of these
women are not recognized as legitimate pro-
viders and have less access to government as-
sistance or kinship support networks. More-
over, as women they are often underpaid and
expected to do more arduous work than males.
These conditions suggest that as life becomes
more difficult 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 30-year period. We were re-
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stricted in the data available as, for example,
there is no available ume series data on family
size or divorce rates for the period we investi-
gated. Earlier tme frames are even more be-
reft of relevant information, which precluded
study of any time before 1967. We hypothe-
sized that the modernization process in India
would have promoted sexual equality and ex-
posed women to not only increased education
and employment opportunities, but also “to
the same competitive pressures as men experi-
ence” (Mayer, 2000, p. 367). Thus, contrary
to the classical Durketmian hypothesis, this
process should have led to a convergence of
the male—female suicide ratio. We tested this
by deriving the male—female suicide rattos for

all India from state suicide rates from 1967 to
1997,

METHOD

Our analyses are based on data from
the Indian states as they were in 1997, though
not all had that status in 1967. For example,
(oa was a Union Territory (UT) from 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 from 1967 despite their change
in status. Suicide numbers for males and fe-
males for 1967 to 1997, per state, were taken
from the National Crime Records Bureau an-
nual report, Accidental Deaths and Suicides in
India. We used census data to calculate a popu-
lation increase factor (P1F) in order to esti-
mate male and female populations for the
states in question as a whole for each inter-
censual year. This was necessary to calculate
the yearly male and female suicide rates, and
subsequently the male—female suicide ratios
(MSR/ESR), for all India, per lakh (per
100,000 persons), for the years 1967 to 1997.

1. These include Andhra Pradesh, Aruna-
chal Pradesh, Assam, Bihar, Goa, Gujarat, Haryana,
Himachal Pradesh, Karnataka, Kerala, Madhya
Pradesh, Maharashtra, Manipur, Meghalaya, Mi-
zoram, Nagaland, Orissa, Punjab, Rajasthan, Sik-
kim, Tamil Nadu, Tripura, Uttar Pradesh, and West
Bengal.
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Our modernization index consists of an
equal-weighted sum of the urbanization rate,
the female literacy rate, and the female work-
force pardcipation rate for all India for the
vears 1967 to 1997. We were restricted in the
data we could use due to missing data from
some of the states. For example, some data
sets are not complete for years where census
was not conducted (e.g., Assam in 1981), and
Jammu and Kashmir figures may be projected
or omitted for some years. The data were
mainly obtained from the Census of India
(1991: sertes 2) and www.censusindia.net for
2001 data. Inter-censual year data were calcu-
lated by linear interpolation. We use the term
urbanization to refer to the urban populaton
as a percentage of the total population, while
literacy was measured by the number of female
literates as a percentage of the total literate
population. Female work participation was mea-
sured as a percentage of the total female popu-
lation; however, as female work participation
data for 2001 are not yet available, inter-
censual years between 1991 and 1997 were
also calculated by linear interpoladon based
on the 1991 census.’

In order to de-trend the data, we in-
cluded a time variable as recommended by
Hassan and Tan (1989)." Moreover, data were
checked for auto-correlation in a preliminary
analysis using ordinary least squares means
(OLS). Auto-correlation can be problemanc
in time series because itindicates that the error
term and its lag are correlated, thus violating

one of the assumptions of regression analysis
(Johnston, 1984).

RESULTS

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

2. More recent data were made available via
the National Family Health Survey 1998-1999, but
when used to calculate the female work participa-
tion rates for 1992-1997 were found to be very
simular to those based on the Census of India data
for 1991. .

3. Wealsoreferred to Tintner (1952) as they
recommended for details about implementng this
methodology.
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Figure 1. Male and female suicide rates, all India, 1967-1997.

1997 are presented in the Appendix. With re-
spect to auto-correlation, when checking from
the Durbin Watson tables (SPSS, 1993) we
found that our calculated 4 value of 1.15 was
not significantly indicatve of auto-correlation
among the residuals. We then graphed the
male and female suicide rates for all India for
the years 1967 through to 1997 (see Fig-
ure 1).

The ratio of male to female suicide rates
was calculated and a scatterplot of this depen-
dent variable and the modernization index re-
vealed that the relationship was non-linear.
Therefore, in accordance with a suggestion
by Bryman and Cramer (1994), we corrected
the dependent variable by a log transforma-
tion before it was entered into analysis.

As can be see from Figure 1, the differ-
ences between male and female suicide rates
appear to remain relatively stable over the 30-
year period. This 1s confirmed with Figure 2,
which compares the modernization index with
the male—female suicide ratio. As can be seen,
1t appears that as modernizaton increases,
there is little change in the ratio.

Multiple Regressions

We performed linear multiple regres-
sions on the data with the male—female suicide
ratio as the dependent variable. Analysis re-
sults are presented in table form to assist com-
parison with the results of Hassan and Tan
(1989, 1992). Figure 2 and Table 1 {equation
1) both indicate that before adjustment is
made for trend, the male—female suicide ratio
is inversely correlated with the modernization
index. However, equation 2 in Table 1 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. While this is one method for de-trend-
ing, it can also be done by transforming
variables into their deviations from trend’
(Hassan & Tan, 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 Gujarad (1995, p. 240) for details
about this technique.
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Figure 2. Male-female suicide ratio and modernization (before de-trending), all India, 1967-1997.

In line with the data analysis sugges-
tions by Hassan and Tan {1989}, we also deter-
mined how the modernizaton component
variables each functioned in multiple regres-
sion equations, initially without de-trending
{Table 2) and then controlling for time (Table
3). Table 2 shows that when urbanization, fe-

TABLE 1

Modernization and the Male~Eemale Suicide
Ratio in India, 19671997, Before (Equation 1)
and After (Equation 2) Controlling for Time

Variable Equation [ Equation 2

Modernization —0.54* 0.15
(-3.49) (0.16)

Time =071

(-0.74)

Adj. B 0.27 0.26

F 12.20* (1, 29)  6.28% (2, 28)

Durbin Watson [.13 I.16

Note. Male—female suicide ratio is the de-
pendent variable. Time (trend variable); main sta-
tistic is beta, figures in parentheses are t values;
**p = 0.01

male literacy, and female workforce are en-
tered into three separate regressions without
inclusion of the time variable, urbanization
and female literacy are negative and signifi-
cant. When the regressions are each repeated
with the addition of the time variable (see
Table 3), only urbanization is (inversely) sig-
nificant to ratio. Female literacy becomes pos-
itive and is no longer significant, while female
workforce is not significantly related to ratio,
either before or after controlling for dme. On
checking these results, however, it is clear that
urbanization, female literacy, and time exhibit
multicollinearity, which implies that the re-
gression coefficients are likely to be unstable
{Bryman & Cramer, 1994). This suggests that
the results are spurtous. In effect, in this data
set there is no significant relatonship between
the male—female suicide rato and the mod-
ernization index or any of its components.

DISCUSSION

In this study, we tested the effect of
modernizatdon on the ratio of male to female
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Figure 3. Deviations from trend male-female suicide ratio and modernization, all India, 1967-1997.

suicide rates in India over 30 years from 1967
to 1997, We found that the male—female sui-
cide ratio during this time was not related
to modernization, but was significantly and
negatively related to one of its components,
urbanization. However, this result proved to
be spurious. Our findings therefore do not
support either the work by Stack and Dani-
gelis (1985) nor that of Hassan and Tan (1989;

TABLE 2

Hassan & Tan, 1992). We feel the finding 1s
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-

Modernization Index Components and the Male—Female
Suicide Ratio in India, 1967-1997, Before De-Trending

Variable Equation 1  Equation 2 Equation 3
Urbanization —0.58*
{(-3.85)
Female literacy ~(.54*
(-3.42)

Female participation -0.29

in the workforce {-1.64)
Adj. K 0.32 0.26 0.05
Fil, 29) 14.827 11.70"" 2.68
Durbin Watson 1.21 1.12 0.85

Note. Male~female suicide ratio is the dependent variable.

Main stadstic is beta, figures in parentheses are ¢ values; **p = 0.01;
oy = 0001,
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TABLE 3

Modernization Index Components and the Male—~Female
Suicide Ratio in India, 19671997, De-Trended

Variable Equation 1 Equation 2 Equation 3
Urbanization -5.70™
(-2.82)
Female literacy 1.13
(0.86)
Female participation in ~0.02
the warkforce (-0.10)
Time 5.437 -1.08 ~0.55"*
(2.54) (-1.28) (-3.02)
Adj. K 0.42 0.28 0.26
F(2,28) 12,03 6.80* 6.27*
Durbin Watson [.47 1.19 1.16

Nore. Male—female suicide ratio is the dependent variable.
Main statistic is betw, figures in parentheses are 1 values; *p = 0.05;

5 =001, **p = 0.001.

vestigated in previous research, both Indian
male and female suicide rates co-varied over
the time period relative to each other. Both
rates gradually declined from 1970 to 1980,
with a slight rise in 1974. From 1981 the rates
have been rising slowly, reaching a peak in
1997. Tt should be noted, however, that the
rates are relatively low and gender differences
are small; for example, 6.75 (male) per 100,000
and 4.96 (female) per 100,000 in 1981 and
11.37 (male) per 100,000 and 8.6 (female) per
100,000 in 1997, with trivial attendant MSR/
FSR ratio changes from 1.36 to 1.32. In effect,
there is no real trend in the Indian suicide
ratio data.

Our investigation has led us to question
the usefulness of longitudinal analysis using
national, as opposed to subnational, suicide
ratios in a developing country such as India,
which has maore than 30 states and union terri-
tories at different stages of development. Us-
ing a suicide ratio of national rates is not nec-
essarily informative 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
(National Crime Records Bureau, 1999).

Moreover, using national 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
males in Kerala in 1997 was 94.3 (Steen &
Mayer, 2003). Th other research, we report
that in 1997 in Pondicherry the suicide rates
for 15- to 24-year-old females and 45- to 54-
year-old males were 64 and 146.8, respectively
{Vaidyanathan, Mayer & Steen, 2001). More
specifically, the data from Pondicherry re-
vealed that there is a suicide epidemic among
voung adults in particular, which so far has
remained relatively unnoticed by authorities.
These rates are much higher than the national
rates for both genders over the last 30 years.

More recently, we investigated Indian
suicide rates for the period 1981 to 1994. We
found that 18- to 29-year-old females and 30-
to 49-year-old males had shown the most dra-
matic increases in suicide rates compared to
all other age and gender groups during that
time (Mayer & Steen, under review). These
groups have remained largely unrecognized in
terms of suicide risk. As mentioned, we have
also found in previous research that high suicide
rates are associated with other indices such as
increased female literacy and falling birth rates
(Mayer & Ziaian, 2002; Steen & Mayer, 2003).
Furthermore, southern India shows a distnc-
tive pattern of suicide compared to northern
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India (Mayer, 2001). All these findings indicate
that a methodology using a national male—fe-
male suwicide ratio is not necessarily appropriate
for a developing country that has major social
and regional disparities.

Contrary to expectations, female liter-
acy, as part of the modernization index, was
not related to the suicide ratio once the data
were de-trended. Female literacy rates have
more than doubled in the 30-year period and
we tound them to be significantly correlated
to regional suicide rates in a previous paper
{Steen & Mayer, 2003). While Hassan and
Tan (1989; Hassan & Tan, 1992) imply that
female literacy shouid be refated to the male~
female sutcide ratio, it 15 not clear from their
paper if this is what they found. Stack and
Danigelis (1985) found that a modernization
index, of which education was a part, was in-
versely and significantly correlated with the
suicide ratio. In the present study, female liter-
acy was inversely and significantly related to
the ratio, before de-trending, as expected; how-
ever, once dme was controlled for, the rela-
tionship was positve and no longer significant.
Our findings are therefore not consistent with
the previous research. Further data analysis
showed that female literacy accounted for
considerable variance in both the female and
male suicide rates, as would be expected. Once
they were converted to a ratio, however, fe-
male literacy no longer accounted for signifi-
cant variability in the ratio. Moreover, as with
the urbanization variable, female literacy was
highly correlated with time, which implies
that a multiple regression analysis 1s likely to
produce spurtous results.

We found the female workforce partici-
pation rate in India was also uvnrelated to the
male—female ratio both before and after de-
trending, contrary to research conducted else-
where (Stack & Danigelis, 1985). It can be
seen from the Appendix that the female work-
force participation rate in India has fluctuated
lictle in the last 30 years. As with female liter-
acy, further analysis showed that this variable
was highly correlated with both the male and
female suicide rates as would be expected from

previous studies (Hassan & Tan, 1989; Stack &

Danigelis, 1985). Again, once converted into
a ratio, the relarionship disappeared. These
findings add further weight to our argument
that reducing suicide rates to a ratio with its
implicit privileging of gender differences, tends
to mask the serious age and regional discrep-
ancies that our previous research has revealed,

A further limitation of the female work-
force participation rate in this study 1s that we
cannot be sure of the reliability of these dara.
For example, Ghosh and Roy (1997} suggest
that census data may be flawed due to incon-
sistent definitions. For example, many “main”
female workers may have been misclassified
as “marginal,” thus artificially deflating the
female work participation rate. In addition,
due to the growing migration of males from
the rural to urban regions in search of jobs,
many more rural women may be acting as
household heads, but not be officially recog-
nized as such (Lingam, 1994).

To complicate the situation, other re-
searchers suggest that the staustics may truly
reflect decreasing rural employment for women.
For example, Srinivasan (1997) notes that ru-
ral women may have been marginalized by
development that has tended to perpetuate
traditonal caste and gender roles for women.
In contrast, their city sisters may have received
some benefit from the western model of devel-
opment with its inherent expectation of break-
ing down class and patriarchal structures. Such
a model is not easily applied to a society such
as India, especially in more traditional rural
areas. In addition, the relative difference be-
tween literacy and education of urban, as op-
posed to rural, women has probably had the
biggest effect on the increased health and life
expectancy of urban women compared to rural
women (Srinivasan, 1997). This is reflected in
data from the 1971 census showing that 89%
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 cities
due to lack of opportunity in the rural areas,
they are often only able to get low status,
poorly paid work.
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According to Hassan and Tan (1992),
the relationship between the male—female sui-
cide ratio and modernization 1s complex. We
can certainly concur with that in relation to
India. Unlike Australia, which has seen a de-
clining female suicide rate since the mid-
1960s, the Indian female suicide rate has been
gradually increasing and keeping pace with
the male rate such that the gender suicide ratio
has remained relatively unchanged over the
last 30 years. Our results show that there has
been no substantial effect of modernization
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on the gender suicide ratio in India even once
correction for trend was made in our analysis.
Moreover, this study has exposed major limi-
tations in the established method of examining
the ratio between male and female suicide. In
the present examination of trends in the gen-
der suictde ratio in India, the disparate pat-
terns revealed in our previous research were
not apparent. Our findings indicate that con-
tinued research into the use of longitudinal
trend analysis is warranted, especially for de-
veloping countries.

APPENDIX
India: Male—Female Suicide Rates and Ratios with Percentages and Indices, 19671997
Male Female M/F
suicide suicide suicide % % Female % Female Modernization

Year rate rate ratio Urbanization Literacy Workforce Index
1967 8.59 6.53 1.32 19.13 19.32 2340 20.62
1968 9.07 6.39 1.42 19.33 19.99 22.64 2{1.65
1969 G.38 6.80 1.38 19.52 20.66 21.88 20.69
1970 10.18 7.34 1.39 19.72 21.33 L1z 20.72
1971 927 6.57 [.41 19.91 22.00 20.36 20.76
1972 9.22 6.14 1.50 20.25 22.78 20.29 21.11
1973 8.45 5.61 1.51 2060 23.56 20.23 21.46
1974 9.12 6.43 1.42 20.94 2434 20116 21.81
1975 8.37 5.81 1.44 21.28 25.12 20.10 2217
1976 7.56 5.88 1.29 21.63 25.90 20.03 22.52
1977 7.23 5.39 1.34 21.97 26.68 1996 22.87
1978 7.30 5.23 1.40 2231 27.46 19.90 23.22
1979 6.81 4.86 1.40 22.65 28.24 1983 23.57
1980 7.03 5.47 1.2¢ 22.99 29.02 19.77 23.93
1981 6.75 4.96 [.36 23.34 29.80 19.70 24.28
1982 7.27 5.35 L.36 23.58 30.75 19.96 2476
1983 7.32 5.55 1.32 23.82 31.70 2022 25.25
1684 7.70 5.99 1.29 24.05 32.65 20.48 25.73
1985 7.85 6.16 1.27 24.29 33.60 2074 26.21
1986 7.89 6.24 1.27 24.53 34.55 21.00 26.69
1987 8.49 6.43 1.32 2477 35.49 21.26 27.17
1988 9.17 0.89 1.33 25.00 36.44 2152 27.65
1989 658 7.28 1.32 25.24 37.39 21.78 28.14
1690 10.16 7.63 1.33 2548 3834 22.04 28.62
1991 10.55 7.89 1.34 25.72 39.29 2230 29.10
1992 10.59 7.86 1.35 25.98 40.78 22.56 29.77
1993 10.91 8.12 1.34 26.24 42.27 22.82 30.44
1994 11.30 8.42 1.34 26.49 43.76 23.08 3111
1995 11.01 8.36 1.32 26.75 45.25 2334 31.78
1996 10.63 8.29 1.28 27.01 46.74 23.60 32.45
1997 11.37 8.60 1.32 27.27 48.23 33.12

23.86
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