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Introduction
Every year almost 800 000 persons die from suicide, and four in five of them are from low- and 
middle-income countries, making it an important public health concern.1 For every death by 
suicide, there are numerous more individuals making suicide attempts.1 ‘Each suicide attempt 
carries the possibility of subsequent attempts of increasing lethality, significant psychological 
suffering, long-term physical injury and death, as well as lasting negative effects on families and 
communities’.2,3 Suicide prevention efforts need to build on the epidemiological profile of suicidal 
behaviour.1

People with mental disorders, such as depression and alcohol use disorders,1 and with chronic 
illness, such as epilepsy, cardiovascular disease and diabetes,4,5,6,7,8 hypercholesterolemia7,9 and 
low blood pressure,10 have been found to be at a higher risk for suicidal behaviour. Experiencing 
adverse life events,1,11,12 unemployment and lower socio-economic status,4,5,6 female sex, younger 
age and a family history of suicide2,3,13 have been associated with suicidal behaviour. Moreover, 
health risk behaviours were found to be associated with suicidal behaviour, including inadequate 
physical activity and high sedentary behaviour,14,15,16 substance use (alcohol, tobacco and 
drugs),17,18,19 passive smoking,20,21 poor dietary behaviour, such as inadequate fruit and vegetable 
intake,22 and overweight or obesity.23,24 

Based on data from the ‘World Mental Health Survey’, the prevalence of 12-month suicide 
ideation, plans and attempts were 2.1%, 0.7% and 0.4%, respectively, in 10 low- and middle-
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income countries,2 including lifetime prevalence of suicide 
attempts of 0.7% in Nigeria25 and 2.9% in South Africa.26 The 
12-month prevalence of suicidal behaviour in a community 
sample in Ethiopia was 7.0% ideation, 4.6% planning and 
3.7% attempt.3 Treatment seeking after a suicide attempt 
(among those with attempt) was 26.0% among community 
residents in Ethiopia.3 Globally, among community adult 
samples ‘34–42% of those with suicidal thoughts (i.e. suicide 
ideation or plan) received health care compared with 49–55% 
of those who made a suicide attempt’.27

The age-standardised suicide rates for all ages (per 100 000) 
were 11.3 per 100 000 in both sexes (17.5 among male sexes 
and 6.2 among female sexes) in Zambia in 2016, and in 
comparison 12.8 in both sexes (21.7 in male sexes and 5.1 in 
female sexes) in South Africa and 11.4 per 100 000 in lower 
middle-income countries.28 There is a lack of community-
based data on non-fatal suicidal behaviour and its correlates 
in Zambia, a lower middle-income country in Southern 
Africa. Zambia has a total population of 17.4 million, life 
expectancy at birth is 53.6 years, 44.6% live in urban areas, 
86.7% can read and write English and the major ethnic groups 
are Bemba 21%, Tonga 13.6%, Chewa 7.4%, Lozi 5.7%, Nsenga 
5.3%, Tumbuka 4.4% and Ngoni 4%.29 This study aimed to 
assess the prevalence and correlates of the prevalence and 
correlates of ever suicide attempt and past 12-month suicidal 
behaviour (ideation, plan and/or attempt) among adults 
(18–69 years) in Zambia. 

Methods
Cross-sectional data were analysed from the nationally 
representative ‘2017 Zambia STEPS Survey’.30 A ‘multistage 
cluster sampling technique was used to select a nationally 
representative sample of adults in Zambia aged 18 to 69 
years’.31 

In the first stage of sampling, Standard Enumeration Areas 
(SEAs) were selected from each province using probability 
proportional to size (PPS), in the second stage, 15 households in 
rural SEAs and 20 households in urban SEAs were selected 
systematically using appropriate sampling interval based on the 
number of households in that SEA. (p. 23)

And in the third stage, one member from the eligible 
household members (18–69 years, residing in household) 
was selected by simple random sampling.31 After written 
informed consent was obtained from participants, field 
investigators gathered information by using an e-STEPS 
Android-based data collection tool.31 Field investigators were 
trained nurses, technologists, students and Central Statistical 
Office staff.31 Main field work started on 22 July 2017 and 
ended on 15 October 2017.31 The ‘overall response rate was 
74.3%’.31 

Measures
Outcome variables. Suicidal behaviour was assessed with the 
‘World Health Organization (WHO) STEPwise approach to 
surveillance – Mental Health-Suicide module’,32 including 

suicidal ideation, suicide plan and suicide attempt in the past 
12 months, ever suicide attempt, method of suicide and care 
seeking (details in Supplementary Table 1).32

Socio-demographic information included work status, marital 
status, age, sex and education. 

Psychosocial distress indicators consisted of passive smoking, 
family member died from suicide and alcohol use-related 
family problem (details in Supplementary Table 1).31

Health status and health risk behaviour variables included blood 
pressure measurement (average of the last two of three 
readings), body mass index (‘measured < 18.5 kg/m2 
underweight, 18.5–24.4 kg/m2 normal weight, 25–29.9 kg/m2 

overweight and ≥ 30 kg/m2 obesity’), measured diabetes 
(‘fasting plasma glucose levels ≥ 7.0 mmol/L; or using insulin 
or oral hypoglycaemic drugs’), elevated total cholesterol (TC) 
(‘fasting TC ≥ 5.0 mmol/L or currently on medication for 
raised cholesterol’); history of ‘heart attack or chest pain from 
heart disease (angina) or a stroke (cerebrovascular accident 
or incident)’, daily smoking, daily smokeless tobacco use, 
inadequate fruit and vegetable intake (< 5 servings per day), 
passive smoking at home, in closed spaces or at work in the 
past 30 days, and based on the ‘Global Physical Activity 
Questionnaire (GPAQ)’, ‘low, moderate or high physical 
activity’ and sedentary behaviour (≥ 8 h per day).31 Physical 
activity was categorised by the median metabolic equivalents 
(METs) of performed activities as low (‘total physical activity 
METs minutes per week is < 600’), moderate: 

(‘3 or more days of vigorous-intensity activity of at least 20 
minutes per day OR; 5 or more days of moderate-intensity 
activity or walking of at least 30 minutes per day OR; 5 or more 
days of any combination of walking, moderate or vigorous 
intensity activities achieving a minimum of at least 600 MET-
minutes per week’). (p. 14)

and high: 

(‘vigorous-intensity activity on at least 3 days achieving a 
minimum of at least 1500 METs minutes per week OR; 7 or more 
days of any combination of walking, moderate or vigorous 
intensity activities achieving a minimum of at least 3000 MET-
minutes per week’.). (p. 14)

physical activity.33,34 Alcohol dependence was assessed by using 
three questions of the ‘Alcohol Use Disorder Identification 
Test=AUDIT’ (items 4–6), for example, ‘How often during 
the last year have you found that you were not able to stop 
drinking once you had started?’ Response options ranged 
from ‘0=never to 4=daily or almost daily’; total scores of 4 or 
more indicate alcohol dependence.35

Data analysis
Statistical analyses were performed by using STATA software 
version 15.0 (Stata Corporation, College Station, Texas, USA). 
Data were weighted to make the sample representative of the 
target population (adults in Zambia aged 18–69 years).31 

Unadjusted and adjusted logistic regressions were applied to 
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estimate the predictors of two outcomes: (1) ever having 
attempted suicide and (2) suicidal behaviour in the form of 
suicidal ideation, suicide plan and/or suicide attempt in the 
past year. Variables significant in unadjusted analysis were 
included in the multivariable logistic regression model. Only 
complete cases were included in the analysis. A p-value of 
< 0.05 was considered significant.

Ethical consideration
The study was approved by the University of Zambia 
(UNZA) Research Ethics Committee (REC), and written 
informed consent was obtained from participants. The study 
was approved by the University of Zambia (UNZA) Research 
Ethics Committee (REC), and written informed consent was 
obtained from the participants.

Results
Descriptive data on the sample and suicidal 
behaviour
The study participants consisted of 4302 adults (median = 31 
years, interquartile range (IQR) 18, range 18–69 years), 49.0% 
were male, 50.3% were employed, almost half (48.2%) had 
more than primary education and 58.9% were married or 
cohabiting. More than one in four participants (26.3%) were 
exposed to passive smoking, 6.2% had a close family member 
who died from suicide and 14.7% had alcohol use-related 
family problems. Almost one in four respondents (24.3%) 
was overweight or obese, 3.4% had a systolic blood pressure 
of less than 100, 6.2% had diabetes, 7.4% raised TC, 3.0% ever 
had a heart attack, angina or stroke, 9.0% smoked daily, 2.1% 
had smokeless tobacco daily, 90.4% had inadequate fruit and 
vegetables, 7.4% were dependent on alcohol, 8.9% were 
sedentary and 19.5% had low physical activity. Almost a 
hundred participants (2.3%) had ever attempted suicide and 
8.5% engaged in past 12-month suicidal behaviour (ideation 
7.8%, plan 3.6% and/or attempt 1.1%) (see Table 1).

The main methods used in the last suicide attempt were 
‘razor, knife or other sharp instrument’ (19.7%), ‘poisoning 
with pesticides (e.g. rat poison, insecticide, weed killer)’ 
(17.4%), ‘hang on a rope’ (17.3%) and ‘overdose of medication 
(e.g. prescribed, over-the counter)’ (16.6%). About one in four 
participants (23.9%) sought medical care for the last suicide 
attempt, of which 71.4% were admitted to hospital overnight. 
Of those participants who reported past 12-month suicidal 
ideation (7.8%), 23.8% had sought professional help.

Associations with ever suicide attempt and 
past 12-month suicidal behaviour
In adjusted logistic regression analysis, having a family 
member who died from suicide, having had a heart attack, 
angina or stroke and daily tobacco smoking were associated 
with ever suicide attempt. 

In adjusted logistic regression, female sex, non-paid work 
status (including student, homeworker and retired), alcohol 

TABLE 1: Sample and suicidal behaviour characteristics among 18–69-year-old 
persons in Zambia.
Variable Sample Ever suicide 

attempt
Suicidal behaviour 
(past 12 months)†

N % N % N %

Socio-demographics

All 4302 - 99 2.3 368 8.5

Age (years) - - 13 1.5 61 6.6

50–69 832 19.3 - - - -

35–49 1288 29.9 21 1.4 103 7.4

25–34 1157 26.9 33 2.7 100 8.9

18–24 1025 23.8 32 3.2 104 10.0

Gender 

Male 1614 49.0 35 1.9 100 5.8

Female 2688 51.0 64 2.8 268 11.1

Education

< Primary 1546 28.8 31 2.0 145 10.1

Primary 1036 23.0 20 2.3 80 7.3

> Primary 1717 48.2 48 2.5 143 8.2

Marital status

Married or cohabiting 2627 58.9 51 1.9 206 7.5

Single or separated or 
divorced or widowed

1665 41.1 48 2.9 161 10.0

Employment status

Employed 2147 50.3 41 1.9 159 7.1

Non-paid 852 21.0 20 2.1 96 12.5

Unemployed 1296 28.8 38 3.2 113 8.1

Residence

Urban 1642 48.8 53 2.8 175 9.7

Rural 2660 51.2 46 1.9 193 7.4

Ethnic group

Bemba 1260 32.8 34 2.8 133 9.9

Tonga 1230 33.7 27 1.8 94 7.8

Chewa or Lozi 301 6.8 6 2.2 30 9.0

Other 1177 26.8 28 2.2 80 6.8

Psychosocial distress

Alcohol use-related 
family problem

529 14.7 18 2.8 75 14.1

Family member died 
from suicide

252 6.2 11 6.2 39 15.8

Health status and risk behaviours

Systolic blood pressure 
(< 100 mmHg)

152 3.4 5 3.0 14 11.3

Body mass index

Normal 2716 69.0 65 2.5 225 8.1

Underweight 261 6.8 3 0.9 26 9.1

Overweight 687 16.7 17 2.0 64 9.8

Obesity 333 7.6 7 2.9 29 8.4

Diabetes 266 6.2 4 0.8 20 5.7

Raised total cholesterol 344 7.4 5 1.6 32 10.2

Heart attack, angina or 
stroke

160 3.0 11 8.1 27 18.8

Daily smoking 356 9.0 19 4.7 38 9.8

Daily smokeless tobacco 119 2.1 5 2.7 26 19.7

Passive smoking 1034 26.3 30 2.8 128 12.6

Alcohol dependence 242 7.4 11 3.3 40 15.2

Inadequate fruit and 
vegetable intake

4057 9.04 84 2.4 318 8.7

Physical activity

Low 869 19.5 21 3.4 72 9.5

Moderate 449 13.3 12 1.7 58 12.3

High 2517 67.2 59 2.3 199 7.8

Sedentary behaviour 408 8.9 10 1.8 41 9.8

†, Past 12-month suicidal ideation (7.8%) and/or suicide plan (3.6%) and/or suicide attempt 
(1.1%).
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use-related family problem, passive smoking, heart attack, 
angina or stroke and alcohol dependence were positively 
associated with past 12-month suicidal behaviour, and 
belonging to other ethnic groups was negatively associated 
with past 12-month suicidal behaviour. In addition, in an 
unadjusted logistic regression analysis, 18–24-year-old 
participants, those who were never married, separated, 
divorced or widowed, having urban residence, family 
members died from suicide, having lower systolic blood 
pressure and daily smokeless tobacco use, were associated 
with past 12-month suicidal behaviour (see Table 2).

Discussion
The investigation aimed to estimate the prevalence and 
correlates of ever suicide attempt and past 12-month 
suicidal behaviour (ideation, plan and/or attempt) among 
adults in Zambia. The prevalence of lifetime suicide attempt 
(2.3%) was higher than in previous studies in Nigeria 
(0.7%)25 and Bhutan (0.7%),13 but similar to South Africa 
(2.9%),26 and the prevalence of past 12-month suicidal 
ideation (7.8%), plan (3.6%) and attempt (1.1%) was higher 
than in 10 low- and middle-income countries (ideation 
2.1%, plan 0.7% and attempt 0.4%),2 but similar to a low-
resourced community in Ethiopia (ideation 7.0%, plan 4.6% 
and attempt 3.7%).2 The high rate of suicidal behaviour in 
Zambia is also confirmed in a previous study among 
adolescents in Zambia, with a prevalence of past 12-month 
suicidal ideation of 31.1%.36 The suicide rate in Zambia (11.3 
per 100 000) was similar to the rate in lower middle-income 
countries (11.4 per 100 000).28

In this study, we found that female sex, having a family 
member who died from suicide and having an alcohol use-
related family problem increased the odds for suicidal 
behaviour and/or ever suicide attempt. The main methods 
used in the last suicide attempt were using a sharp 
instrument, pesticides, rope and medication overdose, 
which are similar to suicides in low-resourced countries.1 By 
knowing the relevant suicide methods used, relevant 
prevention strategies can be devised, such as restricting 
access to pesticides.1 In this study, of those participants who 
reported past 12-month suicidal ideation, 23.8% had sought 
professional help, which is lower than globally among 
community adult samples (34%–42%),27 and among 
participants with a suicide attempt, 23.9% sought medical 
care which is lower than globally among community adult 
samples (49%–55%).27 One way of improving the access rate 
of treatment for suicidal behaviour and/or depression is by 
improving or expanding primary mental healthcare.37,38 A 
study among primary healthcare workers in Zambia showed 
that their ability to detect mental health problem early was 
limited and that additional in-service training was needed 
to improve their service delivery.39 Apart from primary 
healthcare screening for depression and suicidal ideation, 
for people not consulting primary care, community-level 
case-finding strategies may increase detection and 
management.3

In consistence with previous research,2,3,13 this study found 
that female sex, those whose work status was non-paid and 
in unadjusted analysis, younger age (18–24 year olds), those 
who were single, separated, divorced or widowed and 
having urban residence were associated with suicidal 
behaviour. However, in a review of studies in Africa, some 
studies reported a male or female predominance of suicide 
attempts, but other studies did not find sex differences.40 We 
did not find significant differences in the prevalence of 
suicidal behaviour in terms of educational level, while some 
previous studies2,3,4,13 showed associations between lower 
socio-economic or educational status and suicidal behaviour. 
Compared with persons belonging to the major ethnic groups 
(Bemba, Tonga, Chewa or Lozi), persons belonging to smaller 
ethnic groups in Zambia were less likely to report past 
12-month suicidal behaviour. Further research is needed to 
explore reasons for these differences in the prevalence of 
recent suicidal behaviour by ethnic groups.

In line with former research findings on the family history of 
suicide,2,3,13 this study found an association between family 
members died from suicide and ever suicide attempt and in 
unadjusted analysis with past 12-month suicidal behaviour. 
In this study, a high proportion of participants reported 
family members died from suicide (6.2%). For survivors of 
suicide loss, peer support may be beneficial rather than help 
from friends or family members.41

In agreement with previous investigations,1,12,17,18,19,20,21 this 
study showed alcohol use-related family problems, alcohol 
dependence, passive smoking and daily smoking increased 
the suicidal behaviour, and in unadjusted analysis, smokeless 
tobacco use increased the odds for suicidal behaviour. The 
WHO estimates that the risk of suicide attempt increases 
manifold after alcohol consumption.42 This study showed 
that a high proportion of the general population were alcohol-
dependent (7.4%). Alcohol misuse may increase both 
depression and adverse life events and may thus increase 
suicide attempts.43 Bang et al.20 have described several 
possible mechanisms by which passive smoking is associated 
with suicidal behaviour. For example, passive and firsthand 
smoking have similar physiological effects in increasing 
depression and suicide risk by decreasing hormones and 
neurotransmitters.20 However, as this study is cross-sectional 
and also did not assess the duration of passive smoking 
exposure, we cannot draw causative conclusions on the 
relationship between passive smoking and suicidal 
behaviour.

Having had a heart attack, angina or stroke (cardiovascular 
disease) increased the odds for suicidal behaviour. Similar 
results were found in the previous research.6,44 It is possible 
that an increase in disability in patients with cardiovascular 
diseases leads to an increase in suicidal behaviour.37,44 This 
study found in an unadjusted analysis that lower blood 
pressure (by using a continuous measure) was associated 
with past 12-month suicidal behaviour. In a large study in the 
general adult population in Korea, low systolic blood 
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pressure (<  100 millimetre of mercury [mmHg]) showed a 
significant association with suicidal ideation.10 When using 
the same cut-off for low systolic blood pressure (< 100 mmHg) 

in this study, the prevalence of ever suicide attempt and past 
12-month suicidal behaviour was higher, but not significantly 
higher. Further research, probably with larger sample sizes 

TABLE 2:  Associations with ever suicide attempt and past 12-month suicidal behaviour.
Variable Ever suicide attempt Suicidal behaviour (past 12 months)†

COR 95% CI AOR 95% CI COR 95% CI AOR 95% CI

Socio-demographics
Age (years) 
50–69 1 Reference - - 1 Reference 1 Reference
35–49 0.90 0.39, 2.08 - - 1.12 0.79, 1.60 1.15 0.74, 1.79
25–34 1.81 0.84, 3.92 - - 1.37 0.95, 1.99 1.25 0.83, 1.88
18–24 2.12 0.99, 4.56 - - 1.56 1.06, 2.31* 1.17 0.75, 1.83
Gender 

Male 1 Reference - - 1 Reference 1 Reference
Female 1.49 () 0.88, 2.52 - - 2.02 1.52, 2.69*** 2.33 1.69, 3.22***
Education
< Primary 1 Reference - - 1 Reference - -
Primary 1.10 0.58, 2.11 - - 0.70 0.48, 1.03 - -
> Primary 1.23 0.70, 2.15 - - 0.80 0.58, 1.09 - -
Marital status
Married or cohabiting 1 Reference - - 1 Reference 1 Reference
Single or separated or divorced 
or widowed

1.51 0.92, 2.50 - - 1.38 1.05, 1.83* 1.29 0.95, 1.77

Employment status -
Employed 1 Reference - 1 Reference 1 Reference
Non-paid 1.07 0.54, 2.13 - - 1.86 1.34, 2.60*** 1.74 1.15, 2.61**
Unemployed 1.68 0.94, 3.02 - - 1.15 0.84, 1.58 1.08 0.74, 1.58
Residence
Urban 1 Reference - - 1 Reference 1 Reference
Rural 0.68 0.41, 1.11 - - 0.74 0.56, 0.98* 1.03 0.75, 1.41
Ethnic group
Bemba 1 Reference - - 1 Reference 0.71 0.50, 1.03
Tonga 0.63 0.33, 1.19 - - 0.77 0.55, 1.08 0.78 0.46, 1.32
Chewa or Lozi 0.77 0.30, 2.02 - - 0.90 0.54, 1.52 0.64 0.43 0.96*
Other 0.78 0.48, 1.43 - - 0.66 0.45, 0.98* - -
Psychosocial distress
Alcohol use-related family 
problem

1.24 0.64, 2.40 - - 2.01 1.44, 2.81*** 1.61 1.04, 2.48*

Family member died from 
suicide

3.19 1.34, 7.57** 3.01 1.20, 7.57* 2.17 1.36, 3.47*** 1.58 0.95, 2.60

Health status and risk behaviours
Systolic blood pressure 0.99 0.97, 1.00 - - 0.99 0.98, 1.00* 1.00 0.99, 1.01
Body mass index
Normal 1 Reference - - 1 Reference - -
Underweight 0.34 0.10, 1.21 - - 1.13 0.67, 1.92 - -
Overweight 0.81 0.42, 1.56 - - 1.23 0.83, 1.84 - -
Obesity 1.17 0.44, 3.11 - - 1.04 0.59, 1.82 - -
Diabetes 0.34 0.10, 1.11 - - 0.62 0.36, 1.08 - -
Raised total cholesterol 0.62 0.18, 2.11 - - 1.20 0.73, 1.98 - -
Heart attack, angina or stroke 4.01 1.94, 8.29*** 4.00 1.84, 8.70*** 2.60 1.53, 4.40 2.83 1.55, 5.16***
Daily smoking 2.35 1.23, 4.48** 2.36 1.21, 4.62* 1.18 0.76, 1.84 - -
Daily smokeless tobacco 1.19 0.43, 3.26 - - 2.72 1.57, 4.71*** 1.76 0.87, 3.18
Passive smoking 1.32 0.77, 2.25 - - 1.91 1.43, 2.57*** 1.86 1.34, 2.58***
Alcohol dependence 1.50 0.67, 3.36 - - 2.07 1.36, 3.15*** 2.21 1.24, 3.93**
Inadequate fruit and 
vegetable intake

1/07 0.49, 2.33 - - 1.17 0.74, 1.86 - -

Physical activity
Low 1 Reference - - 1 Reference - -
Moderate 0.50 0.20, 1.20 - - 1.34 0.83, 2.16 - -
High 0.67 0.34, 1.30 - - 0.81 0.57, 1.16 - -
Sedentary behaviour 0.81 0.38, 1.73 - - 1.15 0.75, 1.75 - -

COR, crude odds ratio; AOR, adjusted odds ratio; CI, confidence interval.
***, p < 0.001; **, p < 0.01; *, p < 0.05.
†, Past 12-month suicidal ideation (7.8%) and/or suicide plan (3.6%) and/or suicide attempt (1.1%).
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should explore the possible relationship between low blood 
pressure and suicidal behaviour. Unlike some previous 
research findings,7,8,9,14,15,16,22,23,24 this investigation did not 
show a significant association between diabetes, raised 
TC,  overweight or obesity, inadequate physical activity, 
sedentary behaviour, insufficient fruit and vegetable intake 
and suicidal behaviour.

Compared with some studies on suicidal behaviour in other 
countries, a high prevalence of suicidal behaviour was found 
in Zambia. The findings of this study can inform mental 
healthcare providers who screen for suicide risk. For example, 
the higher rate of suicidal behaviour among women, persons 
with a non-paid work status, those who have psychosocial 
distress, who are dependent on alcohol and who have 
cardiovascular disorders should be addressed by healthcare 
providers when screening and treating Zambians who might 
be suicidal. 

Study limitations
Because of the cross-sectional study approach, it is not 
possible to establish a causative relationship between study 
variables and suicidal behaviour. Some of the variables were 
assessed by self-report, which may have resulted in biased 
responses. Furthermore, the 2017 Zambia STEPS survey did 
not assess other mental disorders, such as depression, and 
parental psychopathology. Some variables, such as household 
income, were not included in the analysis because of too 
many missing values.

Conclusion
In this nationally representative sample of adults in Zambia, 
almost 1 in 10 had engaged in suicidal behaviour in the past 
12 months, and 2.3% had ever attempted suicide. Several risk 
factors for suicidal behaviour and/or ever suicide attempt 
were identified, including female sex, non-paid work status, 
alcohol use-related family problems, passive smoking, family 
members died from suicide, daily tobacco smoking, heart 
attack, angina or stroke and alcohol dependence, which can 
assist in guiding interventions to prevent suicidal behaviour 
in the Zambian population. 
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