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ARTICLE INFO ABSTRACT

Keywords: Background: There has been substantial discussion as to whether the mental health and socio-economic conse-
Suicide quences of the COVID-19 pandemic might impact suicide rates. Although India accounts for the largest pro-
IC(;YID'lg portion of global suicides, the early impacts of the COVID-19 pandemic on suicide rates in this country are
ndia

X X unknown.

National Crime Records Bureau (NCRE) Methods: National Crime Records Bureau (NCRB) data were used to calculate annual suicide rates for the period
2010-2020, stratified by sex and state. Rate Ratios (RRs) stratified by sex and state were calculated to estimate
the extent of change in suicide rates.

Results: Suicide rates in India generally showed a decreasing trend from 2010 until 2017, with the trend reversing
after this period, particularly for males. Among males and females, the highest increase post 2017 was noted in
2020 (compared to 2017) (males: RR = 1.18 95% UI 1.17-1.19; females: RR = 1.05 95% UI 1.03-1.06).
Limitation: Suicide rates based on the NCRB data might be an underestimation of the true suicide rates.
Conclusion: Suicide rates in India increased during the first year of the COVID-19 pandemic, and although the
increase in suicide rates, especially among males, predates the pandemic, the increase in suicide rates was
highest in 2020, compared to increases in previous years. Further research is warranted to understand the po-

tential ongoing impact of the COVID-19 pandemic on suicide in India.

1. Introduction

Suicide is a major public health issue in India (Dandona et al., 2017;
Arya et al., 2018; India State-Level Disease Burden Initiative Suicide
Collaborators, 2018; Armstrong and Vijayakumar, 2018; Vijayakumar
et al., 2021). An estimated 230,314 suicides occurred in India in 2016,
accounting for 37% and 25% of global female and male suicides,
respectively (India State-Level Disease Burden Initiative Suicide Col-
laborators, 2018).

India reported its first case of COVID-19 on 30th January 2020 in the
southern state of Kerala, while the first two COVID-19 deaths were re-
ported on 14th March 2020 (Siddiqui et al., 2020). India’s initial

response to the pandemic included closure of borders and advisories
around social distancing before rapid increase in cases prompted a two-
month national lockdown (25th March 2020-31st May 2020). The na-
tional lockdown was implemented in four different phases, with the first
phase (25th March-14th April) being most strict in terms of restrictions
compared to phase two (15th April-3rd May), phase three (4th
May-17th May) and phase four (18th May-31st May), which accompa-
nied eventual easing of restrictions (Salvatore et al., 2020). The Indian
government announced fiscal stimulus packages such as cash transfers
to lower income households and insurance for healthcare workers to
address the widespread economic disruption caused by the pandemic,
especially during the lockdown phase (Ramakumar and Kanitkar, 2021;
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Sharma et al., 2020). By the end of 2020, India had reported ~10 million
COVID-19 cases and ~150,000 COVID-19 deaths (worldometers.info,
2022). However, these numbers are likely an underestimation of the true
burden of COVID-19 cases and deaths in India (Shewade et al., 2021).

The COVID-19 pandemic has had an adverse impact on population
mental health (Santomauro et al., 2021) however, evidence from upper-
middle income and high-income countries suggests that suicide rates
either remained stable or reduced during the early phase of the
pandemic (Pirkis et al., 2021). To date, there is limited evidence
investigating the potential impacts of the COVID-19 pandemic on sui-
cide in lower income countries, including India (Knipe et al., 2021). A
study conducted in Nepal reported an increase in suicide rates in the
country during the COVID-19 pandemic compared to previous years
(Acharya et al., 2022). The latest National Crime Records Bureau
(NCRB) data, which is the administrative data source of unnatural
deaths in India based on police reports, also reported an increase in
number of suicides in India 2020 compared to 2019 (Menon et al.,
2021). However, none of the studies hitherto have reported on the
change in suicide rates in India in 2020 compared to preceding years,
and whether or not these changes differ by sex and region. This is an
important gap as the change in suicide rates is more informative in
assessing any ongoing impacts of COVID-19 on suicide rates in India.
This study uses recently published NCRB data for India to investigate
trends in suicide rates in India from 2010 until the end of the first year of
the COVID-19 pandemic in 2020, stratified by sex and state.

2. Method
2.1. Data

Police reports on suicides from each state and union territory in India
are collated at the national level and presented as yearly reports by the
NCRB (NCRB, 2020). Suicide data for the period 2010-2020, stratified
by sex, were obtained from the NCRB website. Age-specific suicide rates
could not be calculated as suicide data stratified by age-groups (by state)
has not been published by the NCRB since 2015. In 2014, the state of
Andhra Pradesh was split to form two separate states (Andhra Pradesh
and Telangana) and the state of Jammu and Kashmir was dissolved in
2019 and reorganised into two union territories (Jammu and Kashmir
and Ladakh). Suicide cases from Andhra Pradesh and Telangana as well
as from Jammu and Kashmir and Ladakh were combined for 2014-2020
and 2020 respectively, to ensure geographic consistency in the analysis
with previous years. Corresponding population data were extracted
from Ministry of Health and Family Welfare population estimates for
2011-2020 (National Health Profile, 2020) with 2010 population
calculated via retrospective projection (using linear extrapolation which
estimated an average change over time).

2.2. Analysis

Crude suicide rates stratified by sex were calculated from 2010 to
2020 to provide context to trends in suicide rates in India before 2020.
Crude suicide rates from 2010 to 2020 were also calculated for the three
specific groups of Indian states categories based on their Sociodemo-
graphic Index (SDI); low SDI, middle SDI and high SDI, with the low SDI
states being the most underdeveloped in terms of per capita income and
literacy and fertility rates (GBD 2017 DALYs and HALE Collaborators,
2018; India State-Level Disease Burden Initiative Air Pollution Collab-
orators, 2019).

Firstly, joinpoint regression analysis was conducted to empirically
identify joinpoints of continuous change in suicide trends in India be-
tween 2010 and 2020 by sex and region (Kim et al., 2000), and also to
explore whether the year 2020 was associated with a joinpoint change
(Web appendix, 1-3). Based on the results, rate ratios (RR) of crude
suicide rates, stratified by sex and state, were calculated for 2018, 2019
and 2020, with 2017 as the reference year (i.e., the start of change in
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suicide trends), to identify whether the increase in suicide rates in 2020
was higher or lower compared to increases in previous years (Web ap-
pendix 4). RRs were also calculated for the three specific SDI state
groups. To account for uncertainty around the RR estimates, all the RRs
were reported with 95% uncertainty intervals (Uls), based on Monte
Carlo simulations using Ersatz software (Barendregt, 2009). The ErRe-
lativeRisk function (assuming normal distribution for the In(RR) with an
SD of SE[In(RR)]), was used to estimate the 95% Uls after 1000 itera-
tions, ensuring convergence of model outcomes. Analyses were con-
ducted in MS Excel, Joinpoint Regression Program, STATA 15.1, and
Ersatz 1.35 (Mitchell, 2008; Barendregt, 2009; Joinpoint Regression
Program, 2019).

3. Results

Overall crude suicide rates in India decreased moderately between
2010 and 2017 (decreasing from 11.26 to 9.95 per 100,000 population),
with male suicide rates decreasing from 14.17 to 13.28 per 100,000
population and female suicide rates decreasing from 8.18 to 6.44 per
100,000 population (Fig. 1; Web appendix 5-8). Among males, suicide
rates consistently increased post 2017, with the highest increase noted
in 2020 (RR = 1.18 95% UI 1.17-1.19) (Fig. 1; Table 1; Web appendix
4). Among females, there was an increase in suicide rates in 2018 (RR =
1.02 95% UI 1.01-1.03), followed by an insignificant decrease in 2019
(RR = 0.99 95% UI 0.98-1.00), and then an increase again in 2020 (RR
=1.0595% UI 1.03-1.06) (Fig. 1; Table 1; Web appendix 4). The largest
increase in 2020 was noted among males in low SDI states (RR = 1.33
95% UI 1.30-1.35), and among males (RR = 1.16 95% UI 1.14-1.17)
and females (RR = 1.09 95% UI 1.07-1.12) in high SDI states (Fig. 1;
Table 1).

States with the largest increase in suicide in 2020 included the low
SDI states of Bihar (RR = 1.99 95% UI 1.74-2.25), Jharkhand (RR =
1.69 95% UI 1.56-1.81), the middle SDI state of Arunachal Pradesh (RR
= 1.74 95% UI 1.33-2.27); and the high SDI states of Uttarakhand (RR
= 2.75 95% UI 2.41-3.10), Punjab (RR = 1.72 95% UI 1.61-1.83), and
Himachal Pradesh (RR = 1.45 95% UI 1.30-1.61) (Fig. 2; Table 2).

4. Discussion

This study investigated trends in Indian suicide rates from 2010 to
2020, which included the first year of the COVID-19 pandemic. We
observed that suicide rates in India, especially among males, increased
in 2020, and although this occurred in the context of increasing trends in
suicide, the increase in suicide rates was higher in 2020 compared to
preceding years. Among females, the increase in 2020 was smaller than
for males with instability in the pattern from the prior years (i.e. an
increase and then a decrease). This increase in 2020 was greatest among
all the SDI state groups, and was particularly evident among males in
low SDI states and among males and females in the high SDI states.

Research on the potential impact of the COVID-19 pandemic on
suicide rates has been mostly restricted to high income countries.
Findings have suggested that generally, suicide rates did not increase
during the initial months of the pandemic, with Japan and Hungary
being notable exceptions (Pirkis et al., 2021; Sakamoto et al., 2021;
Osvath et al., 2021). In fact, in several locations suicide rates have
decreased in contrast to initial concerns (Pirkis et al., 2021). Potential
explanations offered for lack of increase in suicide rates elsewhere in the
world include timely responses by governments to the psychological,
social, and economic impacts of the pandemic, including the strength-
ening of mental health services and the implementation of economic
support schemes, and a sense of collectiveness or banding/rallying
together in facing the common challenge of the pandemic (Pirkis et al.,
2021).

Our study found that suicide rates increased in India in 2020. We
observed that the increase in suicide rates was substantially greater
among males compared to females. The traditional role of males as
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Fig. 1. Suicide rates (crude): India and by Socio-Demographic Index (SDI) state categories (2010-2020).
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Table 1

Suicide rate ratios for 2018 versus 2017, 2019 versus 2017, and 2020 versus
2017, with 95% UI by sex, and SDI state groups.

Total RR 95% UI RR 95% UI RR 95% Ul
(2018-2017) (2019-2017) (2020-2017)

India 1.02 (1.01-1.03) 1.04 (1.04-1.05) 1.14 (1.13-1.14)
Low SDI 1.04 (1.02-1.05) 1.1 (1.08-1.11) 1.23 (1.21-1.25)
Middle SDI 1.03 (1.01-1.04) 1.03 (1.01-1.04) 1.08 (1.06-1.09)
High SDI 1(0.99-1.01) 1.02 (1.01-1.04) 1.14 (1.13-1.15)
Male

India 1.02 (1.01-1.03) 1.07 (1.06-1.08) 1.18 (1.17-1.19)

Low SDI 1.05 (1.03-1.07) 1.14 (1.12-1.16) 1.33(1.3-1.35)

Middle 1.03 (1.01-1.04) 1.06 (1.04-1.07) 1.11 (1.09-1.12)

SDI

High SDI 0.99 (0.98-1.01) 1.04 (1.02-1.05) 1.16 (1.14-1.17)
Female

India 1.02 (1.01-1.03) 0.99 (0.98-1) 1.05 (1.03-1.06)

Low SDI 1.02 (1-1.04) 1.02 (1-1.05) 1.06 (1.03-1.09)

Middle 1.03 (1.01-1.05) 0.97 (0.95-0.99) 1.01 (0.99-1.03)

SDI

High SDI 1.02 (0.99-1.04) 0.99 (0.96-1.01) 1.09 (1.07-1.12)

the—*“breadwinners”—of the family in India and the pressures of
providing for the family has been highlighted as a potential reason for
male suicides in India (Arya et al., 2018). While untested, it is possible
that the economic consequences of the pandemic (e.g., loss of job/in-
come) and the associated role strain and shame might have been expe-
rienced more severely, on average, among males.

Mental health services in India have undergone a period of scaling up
over the past decade (Pandya et al., 2020), and new initiatives were
commenced during the COVID-19 pandemic (Ransing et al., 2020). Yet,
as in many middle-income countries, critical shortages remain in mental
health personnel and other health system infrastructure in several parts
of the country (WHO, 2017; India State-Level Disease Burden Initiative
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Mental Disorders Collaborators, 2020). It is possible that the mental
health system in less developed parts of India was less able to be as
responsive to the increased mental health burden in the community
during the COVID-19 pandemic compared to settings with more
resourced mental health systems. Moreover, mental health issues are
highly stigmatised in India, contributing further to gaps in help-seeking
and service provision.

Economic and welfare initiatives, which are speculated to have had a
protective effect in high-income countries during the initial months of
COVID-19 (Pirkis et al., 2021), were also undertaken in India. The In-
dian government commissioned substantial economic relief schemes,
such as the Pradhan Mantri Garib Kalyan Yojana (PMGKY) (translated as
‘Prime Minister’s relief fund for the poor’), which included direct cash
transfers to bank accounts and in-kind social assistance to vulnerable
households (Khan, 2020). Such schemes were observed to have provided
essential relief, particularly to those in the vulnerable agricultural sector
during the early phase of the pandemic (Varshney et al., 2021). While
there may have been issues related to the coverage of such schemes
(Chaudhary et al., 2020), they may have played an important role in
curtailing the increases in suicides that have been observed.

Evidence from other countries has highlighted that there has been a
differential impact of the pandemic on suicide rates across diverse
population groups, and that national level analyses may overlook
important differences among sub-populations. For example, in the state
of Maryland (USA), suicide rates decreased among White residents be-
tween March and July in 2020 while conversely, they increased among
Black residents (Bray et al., 2021). Similarly, in the state of Connecticut
(USA), the proportion of suicides from racial minority groups increased
during the lockdown period (Mitchell and Li, 2021). It is possible that
socio-economically disadvantaged populations may have also been
disproportionally impacted by the effects of the pandemic in India such
as loss of work and income. For example, the adverse impacts of COVID-
19, especially during lockdowns, might have been more severe among
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Fig. 2. Suicide rate ratios for 2020 versus 2017: Total.

people from disadvantaged households who were already experiencing
financial insecurity and reliance on daily wage work (Cash and Patel,
2020). In Nepal, the highest increases in suicide rates during the COVID-
19 pandemic were noted in the two provinces with high poverty rates
and low human development index as well as a high proportion of
seasonal migrant workers (Acharya et al., 2022). Similarly, in India, the
higher increase in male suicide rates in low SDI states, compared to
middle and high SDI states, might be reflective of the severity of the
negative social and economic impacts of the pandemic among already
disadvantaged households.

There are important methodological limitations to this study. Firstly,
the data were based on the NCRB reports which are likely an underes-
timation of suicide cases in India (Arya et al., 2021), especially since the
beginning of the pandemic (Kallakuri and Maulik, 2020). Secondly, age-
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specific data were not available, reducing the ability of this study to
explore age-specific patterns of suicide rates. For example, during the
Severe Acute Respiratory Syndrome (SARS) epidemic in Hong Kong, an
increase in suicide rates was noted among the older age groups (Yip
et al., 2010). Thirdly, lack of additional data restricts our ability to rule
out any other potential factors, other than the social disruption caused
by COVID-19, that might have driven the increase in suicide rates in
India in 2020. Despite these limitations, this is an important study to-
wards assessing the potential ongoing impact, or lack of impact, of the
COVID-19 pandemic on suicide rates in LMIC settings.

In conclusion, suicide rates in India increased in 2020, and although
this occurred in the context of increasing trends in suicide, the increase
in suicide rates was higher in 2020 compared to preceding years. The
increase was more pronounced among males compared to females. The
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Table 2

Suicide rate ratios for 2020 versus 2017 with 95% UI: Total.

State 2017 suicide rates 2020 suicide rates RR" (95% UI)
with 95% CI with 95% CI
India 9.95 (9.9-10.01) 11.36 (11.3-11.42) 1.14
(1.13-1.14)
Andhra 14.68 (14.43-14.93) 16.78 (16.51-17.05) 1.14
Pradesh” 1.11-1.17)
Arunachal 6.03 (4.84-7.43) 10.53 (8.96-12.29) 1.74
Pradesh (1.33-2.27)
Assam 6.78 (6.5-7.06) 9.35 (9.03-9.68) 1.37
(1.3-1.45)
Bihar 0.33 (0.3-0.36) 0.66 (0.62-0.71) 1.99
(1.74-2.25)
Chhattisgarh 22.57 (22.02-23.14) 26.48 (25.89-27.08) 1.17
(1.13-1.21)
Delhi 12.91 (12.41-13.44) 15.55 (15.02-16.11) 1.2
(1.14-1.27)
Goa 17.94 (15.88-20.2) 19.88 (17.72-22.23) 1.1 (0.93-1.3)
Gujarat 11.22 (10.97-11.48) 11.69 (11.43-11.94) 1.04 (1-1.07)
Haryana 12.15 (11.75-12.57) 13.76 (13.33-14.19) 1.13
(1.08-1.18)
Himachal 7.99 (7.35-8.67) 11.66 (10.89-12.47) 1.45
Pradesh (1.3-1.61)
Jammu & 2.2 (1.95-2.47) 2.24 (1.99-2.51) 1.01
Kashmir® (0.86-1.18)
Jharkhand 3.34 (3.15-3.53) 5.65 (5.41-5.89) 1.69
(1.56-1.81)
Karnataka 18.09 (17.76-18.42) 18.48 (18.15-18.81) 1.02
(0.99-1.04)
Kerala 22.64 (22.14-23.14) 24.07 (23.56-24.59) 1.06
(1.03-1.09)
Madhya 14.72 (14.45-14.99) 17.48 (17.2-17.77) 1.18
Pradesh (1.15-1.21)
Maharashtra 14.72 (14.5-14.93) 16.14 (15.92-16.37) 1.09
(1.07-1.11)
Manipur 1.41 (1.02-1.9) 1.4 (1.02-1.88) 0.99
(0.62-1.5)
Meghalaya 5.21 (4.45-6.07) 6.87 (6-7.84) 1.31
(1.06-1.61)
Mizoram 7.78 (6.26-9.55) 8.97 (7.35-10.82) 1.15
(0.86-1.54)
Nagaland 1.56 (1.07-2.19) 2.21 (1.63-2.93) 1.41
(0.87-2.1)
Odisha 10.37 (10.07-10.68) 12.64 (12.31-12.98) 1.21
(1.17-1.26)
Punjab 5.04 (4.78-5.3) 8.69 (8.36-9.03) 1.72
(1.61-1.83)
Rajasthan 5.1 (4.94-5.26) 7.22 (7.04-7.41) 1.41
(1.36-1.47)
Sikkim 32.92 (28.65-37.64) 42.53 (37.74-47.77) 1.29
(1.05-1.53)
Tamil Nadu 19.28 (18.96-19.59) 22.2 (21.86-22.53) 1.15
(1.12-1.17)
Tripura 17.68 (16.38-19.04) 20.95 (19.56-22.41) 1.18
(1.06-1.29)
Uttar Pradesh 2.02 (1.96-2.08) 2.1 (2.04-2.16) 1.04 (1-1.08)
Uttarakhand 3.04 (2.72-3.38) 8.36 (7.84-8.91) 2.75
(2.41-3.1)
West Bengal 12.55 (12.33-12.78) 13.43 (13.2-13.66) 1.07
(1.04-1.09)

 Rate ratio: Calculated by dividing crude suicide rates for 2020 by crude

suicide rates of 2017.
b Including the state of Telangana.
¢ Including the union territory of Ladakh.

reasons for an increase in suicides in 2020 are not clear but the social
disruptions caused by the COVID-19 pandemic might have, in part,
contributed towards this increase above what would otherwise have
been expected. However, further research is required to measure po-
tential impact of COVID-19 on suicide rates in India. Ongoing moni-
toring and consideration of specific sub-populations (e.g., age-groups,
religion, and caste) remains paramount in order to determine any
ongoing impacts of the COVID-19 pandemic on suicide rates in India.
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