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Abstract

Background Suicide represents a major public health concern, affecting a significant portion of individuals. However,
there remains a gap in understanding the age and sex disparities in the occurrence of suicide. Therefore, this study
aimed to investigate the sex-related inequalities in suicide rates in Ghana from 2000 to 2019.

Methods We utilized data from the WHO Health Equity Assessment Toolkit (HEAT) online software. We analysed
sex differences in both crude and age-standardized suicide rates in Ghana spanning from 2000 to 2019. Crude and
age-adjusted suicide rates were calculated based on the International Classification of Diseases (ICD) definition and
coding of suicide mortality. We measured inequality in terms of sex. Two inequality indicators were used to examine
the suicide rates: the difference (D) and the ratio (R).

Results Age-standardized and crude suicide rates in Ghana were higher among men from 2000 to 2019. Between
2000 and 2007, the age-standardized suicide rate for women rose steadily and declined slightly between 2008

and 2019. Age-standardized suicide rates for men increased consistently from 2000 to 2010, then declined steadily
from 2011 to 2019. The crude suicide rates among men and women followed similar patterns. The widest absolute
inequality in crude suicide rates (D) was recorded in 2013 (D=-11.91), while the smallest difference was observed in
2000 (D=-7.16). We also found the greatest disparity in age-standardized rates in 2011 (D=-21.46) and the least in 2000
(D=-14.32). The crude suicide rates increased with age for both men and women aged 15-54 years and 55-85+years
respectively. However, the increased rate was higher in men than in women across all age groups surveyed. A similar
pattern was observed for relative inequality in both crude and age-standardized rates of suicide.

Conclusion The suicide rate in Ghana has declined over time. Suicide is more common among older men.
Inequalities in suicide rates, in both absolute and relative terms, are similar. There is a need to monitor suicide trends

in Ghana, especially among older men. Moreover, the findings could serve as a basis for future studies on suicide in
Ghana.
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Introduction

Suicide is a major public health concern necessitating
urgent interventions. It is characterized by death caused
by self-directed injurious behaviour with intent to die as
a result of the behaviour [1, 2]. Globally, several efforts
have been made to curb the phenomenon [3-5]. How-
ever, suicide accounts for over 703,000 deaths annually
(one in every 100 deaths), representing 1.3% of all deaths
in 2019, although more than this number attempted sui-
cide [6-8]. The commonest methods of suicide include
pesticide ingestion, hanging, and firearms. Pesticide self-
poisoning alone contributes to about 20% of global sui-
cides, most of which occur in rural agricultural areas in
low-and middle-income countries (LMICs) [6]. The trag-
edy has tremendous long-lasting effects on families, com-
munities, and countries [6].

Although suicide affects all global regions, LMICs
including Ghana, disproportionately accounted for over
77% of global suicides (703,000) in 2019 [6]. In the same
year, the global suicide rate average (9.0 per 100,000) was
lower compared to that of the World Health Organiza-
tion (WHO) African region (11.2 per 100,000) [7]. In
Ghana, 6.6 individuals per 100,000 people (177 females
and 1816 males) in 2019, or an estimated 1,500 persons
annually in the general population committed suicide [9].
Until March 2023, suicide was criminalized in Ghana and
those who attempted it were prosecuted [10-13]. How-
ever, attempted suicide is now decriminalized or depe-
nalized in Ghana following a recent repeal of the statutes
criminalizing non-fatal suicidal behaviour [12]. Signifi-
cantly, Ghana is faced with an acute shortage of mental
health professionals and underfunding of mental health-
care services [14—16].

Suicide is a complicated problem that is influenced by
a variety of factors including demographics, socioeco-
nomic level, sociocultural status, mental illness, history
of suicidal behaviours, and the effectiveness of health-
care systems in preventing suicide [17-19]. Other factors
that could lead to suicide are loss of economic control or
financial difficulties, hopelessness, sexual incompetence,
break-ups from relationships, chronic pain, and illness
amongst others [20-22]. Suicide is more prevalent in
unmarried persons [23], the unemployed [24], individuals
in lower socioeconomic groups [25], and people in trau-
matic situations [26]. To this end, protective factors such
as healthy coping skills, supportive social interactions,
safe community environments, and affordable healthcare
[19, 27] constitute some of the timely, evidence-based,
and low-cost interventions for suicide prevention.

Sex-related disparities in suicidal behaviour are par-
tially attributed to emotional and behavioural issues [28].
The male-to-female suicide ratio increases with age, par-
ticularly in older adolescents, often linked to diagnosed
mental illness [29-32]. In 2021, suicide ranked among
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the top 9 causes of death for individuals aged 10 to 64
years, ranking as the second-leading cause for ages 10—14
yearsand 20-34 years, and the fourth-leading cause for
those aged 15-29 years in both sexes [2]. Men face a
notably elevated suicide rates within Africa and globally
[4, 33].

A recent Ghanaian study showed that suicide rates
between the years 2000 and 2015 involved more males
than females with the main reason being lack of financial
resources [20]. In Ghana, both fatal and non-fatal suicidal
behaviours are predominantly male problems with multi-
ple nuances [34—36]. Abdulai’s [1] analysis of the trends of
142 online news media reports of suicides found that the
victims of suicides were predominantly males (85.92%),
and young (mean age=34.81%+15.71 years; range 10-86
years). Suicide by hanging (67.94%), the use of firearms
(18.32%), and self-poisoning (8.93%) were the common
methods used by the victims [1]. A retrospective review
of coroners’ reports of 309 decedents over a decade (2008
to 2017) within the northern part of Ghana found that
approximately 61% were males, with ages ranging from
5 to 81 years [37]. Also, suicide was highest among the
aged 30-39 years group with hanging and poisoning
being the most common methods employed. Stigmati-
zation and psychosocial problems arising from chronic
illness and economic hardships were significant triggers
of suicide [37]. Conversely, systematic reviews and meta-
analyses have found the rate of suicide to be three times
higher for women than men after release from incarcera-
tion. Similarly, Janca et al. [26] and Miranda-Mendizabal
et al. [38] also found females to present a higher risk of
suicide attempts.

There is a paucity of literature on suicide in Africa [39,
40]. Although suicide-related research in Ghana has pro-
gressed over the last decade, it appears to focus more on
the adult population [41]. Few Ghanaian studies have
focused on suicide in younger generations. These stud-
ies only focused on the probable causes of suicide but not
the inequalities related to the sex and age in the country
[41-44]. This study aimed to fill the gap by examining the
sex differences in crude and age-adjusted suicide rates
from 2000 to 2019 in Ghana using data from the WHO’s
Health Equity Assessment Toolkit (HEAT). Understand-
ing these inequalities can be effective in developing and
implementing suicide prevention programmes, especially
as suicide and its mortality rates are indicators of target
3.4 of the Sustainable Development Goals (SDGs) [45].

Methods

Data source

Data for this study was sourced from the WHO Health
Inequality Data Repository, which can be accessed at the
Global Heath Observatory (GHO) platform via https://
www.who.int/data/gho/data/themes/mental-health/
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suicide-rates [46]. The GHO is WHO’s data repository
for health-related statistics for its 194 Member States,
with over 1000 indicators on priority health issues such
as child mortality, maternal mortality, and mortality due
to non-communicable diseases, suicide, pollution, road
traffic injuries, homicide, natural disasters, and conflict
[8]. In this study, the detailed data sources and methodol-
ogy are available elsewhere [8, 47]. Briefly, all-cause mor-
tality rates by age and sex for WHO Member States were
derived from life tables which draw on United Nations
(UN) World Population Prospects 2015 revision. The
specific-cause mortality was based on WHO and UN
Interagency estimation processes, which made use of
epidemiological studies, disease registers and notifica-
tions systems whilst other causes of death for populations
without useable death-registration data were determined
using the Global Burden of Diseases (GBD) estima-
tion process [48]. These WHO Global Health Estimates
(GHE) give a complete and comparable collection of
cause-of-death estimates from 2000 onwards, consistent
with and including estimates from United Nations agen-
cies, interagency organizations, and WHO for popula-
tion, births, all-cause deaths, and specific causes of death
[49].

Measures

Crude and age-standardized suicide rates was the out-
come measure of interest. Crude suicide rate was com-
puted as the number of suicides per 100,000 population.
The suicide rate was estimated using the GBD study
protocol, which utilized the International Classification
of Diseases (ICD) definition and coding of suicide mor-
tality [8, 50]. The specific ICD-10 codes used were ICD-
10x60-X84, and Y87. 0. This estimate was incorporated
into the WHO GHE and available for use from the WHO
Health Inequality Data Repository. We only conducted
the analysis using the estimated data available online
through the WHO HEAT software [51].

Sex was the inequality dimension used in our study.
Data on suicide rates from the WHO Health Inequal-
ity Data Repository was available for disaggregation by
cause, sex, and age only (https://www.who.int/data/gho/
data/themes/mental-health/suicide-rates). However,
for Ghana, only sex segregation was available. Sex was
grouped into male and female.

Statistical analysis

The WHO HEAT online software version 3.1 [51] was
used for this study’s analysis. The WHO HEAT is an
online statistical tool for examining health disparities
within and between nations on several health and social
issues such as indicators of morbidities and mortalities,
with a detailed description of the software and its usage
available in the literature [51]. We examined the suicide
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rate across sex using two inequality indicators. The dif-
ference (D) and the ratio (R) were these two measures
of inequality. R is a relative measure, whereas D is an
absolute summary measure. D is an absolute measure of
inequality that indicates the difference between two pop-
ulation subgroups. D was calculated by deducting the sui-
cide rate in males from females for each year from 2000
to 2019. For inequality to exist, D takes on a value greater
than zero. Greater absolute values of D indicate higher
inequality in suicide rates whereas zero value showed
no evidence of inequality. Hence, high negative value of
D signify inequality among the males while high positive
value shows inequality among the females. Alternatively,
R was estimated as the ratio of two distinct subpopula-
tions. In this study, R was calculated as R=Y, 1o/ Yimale:
For no inequality in suicide rate to exist, R takes the value
of one. R takes only positive values. The further the value
of an R from one, the higher the level of inequality. Fur-
ther information on the calculation of these measures
—D and R—have been highlighted in the literature [51,
52].

Ethical consideration

No ethical clearance was sought for this study because
the dataset is available in the public domain. However,
permission to use the WHO HEAT software was granted
by the WHO upon request.

Results

Figures 1 and 2 show the sex differences in crude and
age-standardized suicide rates in Ghana from 2000 to
2019. Our findings revealed wide disparities in both
age-standardized and crude suicide rates in Ghana. We
observed varied trends of age-standardized and crude
suicide rates for the men and women across the years
surveyed. For instance, the age-standardized suicide
rates among women showed a steady increase between
the years 2000 and 2007, then declined marginally from
2008 to 2019, with the highest and lowest rates recorded
in 2007 and 2019, respectively. Similar patterns were
observed for crude suicide rates among the women. With
regards to the men surveyed, the age-standardized sui-
cide rates increased consistently from the years 2000 to
2010 before declining steadily from 2011 to 2019, with
the highest and lowest rates recorded in the years 2010
and 2000, respectively. Similar patterns were observed
for the crude suicide rates among the men.

Figure 3 shows the sex differences in crude suicide
rates in Ghana among respondents aged 15—54 years and
those aged 55-85+yearsin 2019. For both age groups,
crude suicide rates increased consistently with advancing
age for both men and women. For example, among the
respondents aged 15-54 years, the lowest crude suicide
rates were observed among those aged 15—24 years while
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Crude suicide rates (per 100000 population)

Fig. 1 Sex differences in crude suicide rates in Ghana from 2000 to 2019

the highest rates were recorded among those aged 45-54
years. A similar trend was observed for both men and
women aged 55—-85+years (Fig. 3). Therefore, for all the
age groups, men and women aged 15-24 years had the
lowest suicide rates, while those aged 85 years and above
had the highest suicide rates. Thus, the rate of suicide
increases with advancing age for both men and women,
although wider increases were seen in men than women
for all the age groups surveyed.

Tables 1 and 2 represent the sex-related inequalities in
crude suicide rates and age-standardized suicide rates by
summary measures, respectively. Both absolute (D) and
relative (R) measures of inequalities showed substan-
tial disparities in the rates of suicide, which disadvan-
taged men and the aged across all the years surveyed. For
instance, inequalities in crude suicide rates show absolute
(D) and relative (R) disparities that disadvantaged men
in all the years surveyed (Table 1). The widest disparities
in the absolute measures (D) of crude suicide rates were
observed in 2013 (D=-11.91), 2012 (D= -11.90), 2011 (D=
-11.81), and 2014 (D= -11.74), while the years 2000 (D=
-7.16) and 2001 (D= -7.73) showed the least disparities.
Similarly, the R values suggest that the rate of crude sui-
cide rates is disproportionately higher among men in all
the years surveyed, ranging from 0.20 in the years 2000
and 2001 to 0.10 between 2017 and 2019. The national

estimates show that crude suicide rates increased from
2000 to 2010 and started decreasing between 2011 and
2019.

As shown in Table 2, the sex-related inequalities in age-
standardized suicide rates revealed high absolute dispari-
ties in the rate of suicides across the ages of respondents,
which disadvantaged the aged in all the years surveyed.
We observed wider disparities in 2011 (D= -21.46), 2012
(D= -21.41), 2010 (D= -21.36), and 2013 (D= -11.25),
with the least gaps seen in 2000 (D= -14.32) and 2001
(D= -15.46). Similarly, the R values suggest that the rate
of age-standardized suicide rates is disproportionately
higher among the aged men and women for all the years
surveyed, ranging from 0.17 in the year 2000 and 2001 to
0.09 between 2016 and 2019. The national estimates show
that crude suicide rates increased from 2000 to 2010 and
started decreasing between 2011 and 2019.

Discussion

In this study, we found wide disparities in both age-
standardized and crude suicide rates in Ghana, which
skewed towards men and the aged. Both absolute and
relative summary measures revealed substantial dispari-
ties in the rates of suicide, which disadvantaged men in
all the years surveyed. While suicide rates among women
increased minimally between 2000 and 2007 before
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Fig. 2 Sex differences in age-standardized suicide rates in Ghana from 2000 t02019

declining steadily from 2008 to 2019, that of men showed
wider increases between 2000 and 2010 before declining
marginally from 2011 to 2019. The trend analyses also
revealed that the rate of suicide increases with advancing
age for both men and women, although wider increases
were seen in men across the age groups.

Like the findings from previous studies in Ghana [20]
and elsewhere [9, 53-56], we observed higher suicide
rates (both age-standardized and crude) among men than
women. The summary measures also revealed a dispro-
portionately higher rate of suicide among men relative to
the women surveyed. Several demographics [57], socio-
economic [58], and cultural [59] factors contribute to the
increased rate of suicide among men. For instance, fac-
tors such as the breakdown in relationships, low socio-
economic status, job loss, low income, debt, poor social
stability, and stringent sociocultural norms have been
associated with suicidal deaths, particularly among men
[60]. In most Ghanaian societies, men are socialized to
be strong without seeking help when they are confronted
with social challenges. Adinkrah [34] reported that most
men who resort to suicide do so to deal with shame and
dishonour which emanate from several predicaments
including looming criminal prosecution, impotence,

failure to fulfil economic and social responsibilities, loss
of patriarchal control, and marital issues such as wife’s
infidelity. For example, the sociocultural framework in
Ghana mandates men to provide for the economic and
material needs of the family [61], even in instances where
the female partner has a better job and earns higher
income [34]. Thus, being able to fend for one’s family is
associated with the prestige of being a “real man” There-
fore, men who fail to meet these obligations are often
seen as irresponsible and uncaring, which contributes to
the feeling of guilt and shame leading to suicide [61]. Per-
haps, our findings highlight the persistent need for tar-
geted interventions to address the factors that contribute
to the increased risk of suicide among men in Ghana.
Several previous studies have reported that older peo-
ple, particularly those aged 65 years and above, have a
higher incidence of suicide than any other age group [20,
62—-64]. Similarly, our findings revealed that the rate of
suicide was higher among the aged population relative
to the younger ones in both sexes, although men showed
greater increases in suicidal deaths with advancing age.
In an analysis of media-reported incidents of suicides
between 2005 and 2016 in Ghana, Adinkrah [20] found
that most of the individuals who died by suicide were
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Table 1 Sex-related inequalities in crude suicide rates (per 100
000 population) by summary measures

Table 2 Sex-related inequalities in age-standardized suicide
rates (per 100 000 population) by summary measures

Years Difference (Estimate)

Ratio (Estimate)

Setting average

Years Difference (Estimate) Ratio (Estimate) Setting average

2019 -10.60

2018 -10.72
2017 -11.16
2016 -11.48
2015 -11.57
2014 -11.74
2013 -11.91
2012 -11.90
2011 -11.81
2010 -11.60
2009 -11.14
2008 -10.80
2007 -10.19
2006 -9.94
2005 -9.58
2004 -9.23
2003 -8.69
2002 -8.15
2001 -7.73

0.10
0.10
0.10
0.1
0.1
0.12
0.12
0.13
0.13
0.14
0.15
0.16
0.17
0.17
0.17
0.18
0.18
0.19
0.20
0.20

6.55
6.64
6.96
7.20
7.31
7.53
7.73
7.79
7.80
7.83
763
7.50
7.20
7.04
6.85
6.64
6.36
6.05
5.78
536

2019 -1825 0.09 10.54
2018 -18.65 0.09 10.79
2017 -1946 0.09 11.31
2016 -20.09 0.09 11.74
2015 -2044 0.10 12.02
2014 -20.83 0.10 1240
2013 -21.25 0.1 12.79
2012 -2141 0.1 12.99
2011 -21.46 0.12 13.11
2010 -21.36 0.12 13.26
2009 -20.72 0.13 13.03
2008 -20.20 0.14 12.86
2007 -19.23 0.14 1242
2006 -19.13 0.14 12.35
2005 -1875 0.15 12.16
2004 -18.29 0.15 11.91
2003 -17.31 0.16 11.44
2002 -16.36 0.16 10.96
2001 -15.46 0.17 1046
2000 -14.32 0.17 9.75
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males, aged 60 to 65 years. The increased vulnerability
of the aged to suicidal deaths has been associated with
factors such as loneliness, grief over the death of a loved
one, physical health problems like a chronic disease or
pain [65], and cognitive impairment [66]. Although the
extended family system in Ghana offers great support
and protection to the aged [67], the increasing trend of
urbanization and socioeconomic development has cur-
tailed the traditional family care and protection for the
aged [68]. Thus, many older people in Ghana are con-
tinuously exposed to neglect, abuse, and violent behav-
iours [69] which predispose them to an increased risk of
suicide [20]. Meanwhile, despite the high rate of suicide
among the aged population in Ghana, the bulk of media
and public attention on suicide is limited to the youth
and young adults [1], which contributes to the non-
availability of interventions to prevent suicide among the
older population [62].

Consistent with the declining trend of age-standardized
suicide rates worldwide [9, 70], we observed that the age-
standardized suicide rates in Ghana has declined steadily
since 2008 and 2011 for women and men, respectively.
However, available evidence suggests that the prevalence
of age-standardized suicides in Ghana is higher than the
global average, with the rate of decline also being slower
than the global average [71]. The WHO argues that the
present rate at which age-standardized suicides are
declining is not enough to achieve SDG 3.4, which seeks
to reduce by one-third all premature mortalities includ-
ing suicidal deaths [9]. Thus, considering the current slow
rate of decline of age-standardized suicides in Ghana,
more stringent measures will be needed to address the
menace of suicide in the country.

Practical implications

Although our findings revealed a consistent decline in
suicide rates in Ghana over the past decade, the rate of
decline remains slower than the global average. Besides,
the current prevalence of suicide in Ghana is still higher
than the global average [71]. Considering that suicides are
completely preventable, identifying the highly vulnerable
population is key in designing and implementing targeted
policy interventions to address the menace. Mean-
while, despite the high rate of suicide among the aged
population in Ghana, the phenomenon is rarely given
any attention. Thus, our findings highlight the need for
urgent measures to minimize the risk of suicide among
the older population in Ghana. Perhaps, such measures
could be targeted at enhancing family and social support
systems for the aged, especially the older men. Also, our
findings provide important baseline data for monitoring
suicide trends in Ghana, especially among men and the
aged population. Besides, the findings could be used in
guiding future studies on suicide in Ghana. For example,
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examining the main factors that predispose men and
older people to suicide could be useful in designing and
implementing targeted suicide intervention programmes
to prevent or minimize the phenomenon in Ghana.

Strengths and limitations

The main strength of our study is the use of a 20-year
nationally representative data on suicide in Ghana, which
enhances the generalizability of our findings. Addition-
ally, our findings could be useful not only in the moni-
toring of suicide trends in Ghana, but in guiding future
studies on suicides, particular among men and the aged
population. Despite these strengths, some inherent limi-
tations in this study must be acknowledged. First, we
could not report on the methods used in committing sui-
cide among the victims, since such data was not available
in the dataset. Meanwhile, understanding the suicide rate
by a method is also useful in developing interventions to
address the phenomenon [56]. Second, aside from age
and sex, no other co-variate was used in the analysis,
thus, limiting the interpretation of our findings. Finally,
the suicide data used in the analysis were not disaggre-
gated by region or geographical location. Such geograph-
ical segregations are important not only in understanding
the distribution of the problem but also in planning inter-
vention programmes.

Conclusion

The findings from this study highlight the increased rate
of suicide among men and the aged population in Ghana.
Thus, there is a need for urgent measures to minimize
the risk of suicide among men and the older population
in the country. Aside from guiding future studies on sui-
cide, findings from this study could serve as important
baseline data for monitoring suicide trends in Ghana,
especially among men and the aged population. Know-
ing the most vulnerable individuals at risk of suicide and
understanding suicide trends in Ghana is important in
designing and implementing intervention programmes to
minimize or prevent suicides in the country.
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