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Abstract

Background

There is a scarcity of studies on the prevalence and predictors of suicide behaviors among

primary and secondary school going adolescents aged 10–19 years in Botswana hence,

this study would fill that gap.

Methods

This study used cross-sectional secondary data from Botswana Youth Risk Behavior and

Biological Surveillance Survey (BYRBBSS), 2010. Multivariable binary logistic regression

models were used to investigate the predictors of suicide behaviours.

Results

The study shows that 51.5% of the respondents reported having ever contemplated suicide

while 40.1% of the respondents attempted suicide in the last 12 months before the survey.

The study found that male learners (AOR = 0.61, 95% CI = 0.44–0.83), learners who were

not attacked or threatened or injured by someone (AOR = 0.35, 95% CI = 0.17–0.72), who

were not bullied (AOR = 0.22, 95% CI = 0.13–0.39), and who were confident of themselves

(AOR = 0.55, 95% CI = 0.39–0.76) were less likely to contemplate suicide. Whereas learn-

ers with primary school level education were more likely to contemplate suicide (AOR =

2.12, 95% CI = 1.14–3.95). Males were less likely than their female counterparts to attempt

suicide (AOR = 0.68, 95% CI = 0.47–0.97). Regarding attempt, learners who had self-confi-

dence (AOR = 0.35, 95% CI = 0.24–0.50), not being bullied (AOR = 0.20, 95% CI = 0.11–

0.35), not being attacked or threatened or injured by someone (AOR = 0.35, 95% CI = 0.18–

0.69), not engaging in a physical fight that led to injury (AOR = 0.34, 95% CI = 0.19–0.61)

were less likely to attempt suicide. Whereas being at primary school (AOR = 5.29, 95% CI =

2.58–10.86), and missing classes once or more in a week (AOR = 1.70, 95% CI = 1.05–

2.76) were associated with increased likelihood of suicide attempt.
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Conclusion

The study shows that suicide behaviours as big challenges in Botswana among primary and

secondary school going adolescents aged 10–19 years. Thus, the study recommends policy

interventions aiming at including education on peer bullying or fighting or attack at primary

and secondary education levels if not already in existence. There should also be interven-

tions aiming at educating guardians and teachers on consequences of bullying or fighting so

that they should consistently remind their children not to bully and for them to open up if they

are being bullied. The study further recommends that schools and communities at large

should have a psychosocial system for bullying or fighting reporting, follow-up, and appropri-

ate corrective interventions for the offenders. There should also be self-confidence instilling

education as well as sex/gender-specific interventions for instance girls can be given plat-

form (private if necessary) to express peculiar problems to them that need specific help.

Introduction

Suicidal behaviors present a major challenge to public health globally and in particular for ado-

lescents and youth aged 10–24 years [1]. Suicidal behaviour is defined as a range of behaviours

that include thinking about suicide (or ideation), planning for suicide, attempting suicide, and

suicide itself [1]. World Health Organization’s mortality data, between the period of 2010 to

2016, estimated a suicide rate of 3.8/100000 among adolescents aged 10–19 years [2]. Although

no literature is found about the suicide rate among adolescents especially primary and second-

ary going learners aged 10–19 years in Botswana, the general population’s suicide rate in 2016

was estimated at 9.70 deaths per 100000 populations [3]. Nevertheless, the study done on

undergraduate University of Botswana students found that 47.5% of the respondents contem-

plated about suicide and 28.7% attempted suicide [4]. About the prevalence, studies, especially

in sub-Sahara Africa, have found some variations in suicide ideation among school-going ado-

lescents thus, in Zambia 31.3% (males = 31.1%; females = 31.4%) [5]; while in Uganda 21.6%

(21.3% males and 23.5% females) [6]. On the other hand, the prevalence of suicidal ideation

attempt in Ethiopia were 20.5% [males = 17.6%, and females = 23.8%] and 12.5%

[males = 11.1%, females = 14.0%] respectively [7].

Meanwhile, studies in Sub-Sahara Africa have found that suicidal behaviours (especially

among the adolescents) are associated with not having close friends, not having an under-

standing with parents, age of the adolescent, heavy alcohol intake behaviour, illicit drug abuse,

smoking, loneliness, hopelessness, sadness, anxiety, poor class results, marital or family con-

flict, lack of social support, parental neglect, trading sex for food or shelter or money, a victim

of bullying, HIV positive, physical fights or attacks, food insecurity, sex, sexual orientation

(gay/lesbian/bisexual), missing classes and having a family history of suicide [7–11]. Although

the factors associated with suicide behaviors seem to be similar in many sub-Sahara countries,

it is necessary to do research peculiar to the contextual setting where such study has never

done for the sake of evidence informed policy and programming. Thus, this study is necessary

since studies are scarce especially in Botswana with focus on suicidal ideation and attempt for

the adolescents aged 10–19 years especially those at primary and secondary school levels.

Additionally, there is also scarcity of similar studies focusing on prevalence of suicide behav-

iors. Therefore, the main aim of this study is to establish the prevalence and predictors of sui-

cide behaviours (suicide ideation and attempt) among primary and secondary school-going

adolescents aged 10–19 years in Botswana.
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Methods

Ethical approval

The study protocol and questionnaire were reviewed and approved by Botswana Ethical Com-

mittee and Botswana Human Resource Development Council reviewed and approved the con-

tent and language of the informed consent letters and forms. The study also sought ethical

clearance through the health research unit to do the research. Parental/guardian consent was

sought and learners’ assent was obtained before being selected to participate or volunteer to

take part in the study. Thus, informed consent was obtained from all participants or from a

parent and/or legal guardian in case the participants were aged under 16 years. The Research

Assistants collected all letters sent to parents or guardians and verified that they were signed.

Respondents were not coerced to take part in the study; all efforts were made to avoid decep-

tion or making false promises to woe participants to agree to be part of the study. Anonymity

or Confidentiality of all information providers was assured to protect their individual and per-

sonal identities. Names or other personal identifiers were not recorded in any survey instru-

ments. All survey records were marked with an automatically generated questionnaire

identification number. Because of the sensitivity of some of the questions, some reactions from

the learners were expected hence class teachers were nearby to assist. Therefore, all methods

were performed in accordance with the relevant guidelines and regulations.

Prior to the issuance of the informed consent, the Chief Education Officers discussed the

survey to school heads, teachers, and parents through parent and teacher meetings. Then, the

written informed consent was sought from learners’ parents. Parents’ consents were sought

first before the random sampling of the respondents to help with the sampling from among

the students whose parents have given consents thus, mitigating non-response rate. However,

the explanation was given to the students pertaining the study for them to also make informed

decision regarding their participation in the survey. This ensured a negligible non-response

rate among the sampled. Moreover, the sampled learners that were absent the day of the survey

were still completing the survey and they were assured of their privacy. Allowing learners who

were absent on the day of data collection to take the survey at a later date increased learners’

response rates.

Study design and data source

This study used cross-sectional secondary data from Botswana Youth Risk Behavior and Bio-

logical Surveillance Survey (BYRBBSS), which was collected in 2010. The sampling frame con-

sisted of all public upper primary (Standard 5–7) and secondary (Form 1–5) schools in

Botswana from which a sample size of 3863 was taken. The survey used a two-stage cluster

sample design to generate a representative sample of students aged 10–19 years in public

schools across the country. Thus, each district, of the 15 Ministry of Education’s districts,

employed a two-stage sample design to produce representative samples of learners. The pri-

mary sampling unit was the school. Five schools per district were selected for participation in

the survey using probability proportional to size sampling methods based on total enrolment

at the school. The sampling frame was developed using a master list of schools and 2007 enrol-

ment data maintained by the Ministry of Education. The secondary sampling unit was the

classroom. Two classes per school needed were selected randomly.

Study variables and measurements

Dependent variables. The outcome variables of this study are suicide ideation and suicide

attempt. Suicide ideation was derived from a question that asked the learners “during the past
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12 months, how many times did you think about suicide”. Likewise, suicide attempt was

derived from the question that asked the learners “during the past 12 months, how many times

did you attempt suicide”. Respondents who reported to have thought of suicide or attempted

suicide were given a code of 1 and a code of 0 if reported to have never thought of suicide or

attempted suicide.

Independent variables. The independent factors are alcohol, cigarette and other illicit

drugs, frequency of going hungry, frequency missing classes, physical fights or attacks, alcohol,

cigarette and other illicit drugs frequency of being bullied, having fights resulting in injuries,

and being emotionally abused by family or teacher, sex of an individual, age, school level, lack

of self-confidence, and place of residence. Respondents who stated that they consume alcohol

or smoke cigarette or take other illicit drugs were given a label of ‘yes’ otherwise the label given

was ‘no’. Frequency of missing classes was measured as whether it was once/more per week, or

once a month, or never. Frequency of going was measured as to whether was never, or some-

time, or always. Frequency of being bullied in the past 30 days prior to the survey was mea-

sured as whether it was 1 to 5 days, or more than 5 days, not bullied. The variables thus,

Emotional abuse by family or teacher or being attacked/injured/threatened by someone in the

past 30 days prior to the survey were given labels thus, ‘no’, ‘once’ and ‘more than once’. These

same labels (no, once, more than once) were also used for the variable ‘physical fights that led

to injuries in the past 12 months prior to the survey’. Either the respondent was ‘male’ or

‘female’ were the labels given in relation to the variable ‘sex of the respondent. Age of the

respondent was categorized as 10 to 12 years, 13 to 15 years, and 16 to 19 years. School level

was categorized as primary, junior secondary, and senior secondary. Lack of confidence was

measure as to whether the respondent had confidence thus, a ‘yes’ label if not the ‘no’ label.

Place of residence was given categories of either urban or rural. These variables are used in this

study because they were found associated with suicide ideation or attempt by other studies

from sub-Sahara Africa [7–11].

Data analysis

Before data analysis, the data was cleaned. Furthermore, some variables (age, missing classes,

frequency of going hungry, frequency of being bullied, physical fights with associated injuries,

threats or attacks, and emotional abuse by teachers or family) were recoded to meet the objec-

tives of the study. Age was grouped into three age groups thus 10–12 years, 13–15 years, and

16–19 years for easy analysis. Moreover, the preliminary analysis showed that majority of

those in age group 10–12 years were at primary school level while those in age group 13–15

years and 16–19 years majority of them were at junior and senior secondary levels respectively.

Regarding frequency of missing school, there were many categories, which based on prelimi-

nary results some categories had almost 0% thus, we had to recode (come up with categories)

which could give plausible percentage outputs thus, one or more per week, once in a month,

and never. The just given reasons for the preceding recoded variable hold true for other vari-

ables thus, frequency of going hungry, frequency of being bullied, physical fights with associ-

ated injuries, threats or attacks, and emotional abuse by teachers or family. Hence, frequency

of going hungry was recoded into three categories as never, sometimes, and always. Frequency

of being bullied was recoded into three categories thus, not bullied, 1 to 5 days and more than

5 days. Physical fights with associated injuries in the past 12 months prior to the survey, and

being threatened/attacked/injured by someone in the past 30 days prior to the survey were

recoded into three categories thus, no, once, and more than once. Likewise, emotional abuse

by the family and emotional abuse by the teacher were also recoded as no, once, and more

than once.
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Suicide ideation and attempt were analysed separately. Descriptive statistics were used to

come up with summarized univariate data and the results were presented as proportions (%).

At the bivariate level, each independent variable was cross-tabulated with the dependent vari-

able, and Pearson Chi-Square was used to establish the significant association between each

independent variable and dependent variable. Variables that were found significant at the

bivariate level were used for regression analysis. Binary logistic regression analysis was used to

identify predictors of suicide ideation and suicide attempt. Adjusted odds ratios and their 95%

confidence intervals (95% CI) were estimated. All statistical analyses were performed using

Statistical Package for the Social Sciences (SPSS, version 25) and the statistical significance was

set at a P-value of less than 0.05.

The logistic regression equation of multiple predictors takes the following form;

Logit ðyÞ ¼ ln ðp 1� pÞ ¼ aþ b1X1þ......þbkXk�:
�

Where P is the probability of the interested outcome and Xs are the explanatory variables.

The parameters of the logistic regression are α and β.

Results

Sample description

The characteristics of the study population are presented in Table 1. About half (51.5%) of the

respondents reported having ever contemplated suicide while two-fifth (40.1%) of the respon-

dents attempted suicide in the last 12 months before the survey. Concerning explanatory vari-

ables, most of the respondents were females (55.7%), of age group 13–15 years (41.3%), living

in rural areas (83.9%), and of primary school level (48.7%). Furthermore, more than one-third

of the respondents reported missing classes (34.4%), more than half reported going hungry

(53.2%), more than one-tenth reported consuming alcohol (17.3%), about one-fifth reported

smoking a cigarette (19.2%), and more than one-fifth reported taking drugs (22.2%). Likewise,

in the past 30 days before the survey, close to half of the respondents reported to have experi-

enced bullying (45.3%), more than half reported of emotional abuse from teachers (68.7%) or

family (65.9%) or attacks or threats injured by someone (70.7%). Close to one-third of the

respondents (31.3%) reported to have had fights that led to an injury. More than one-third of

the respondents (37.0%) reported that they were confident about themselves.

Association between explanatory variables and suicidal-behaviours

Suicide ideation. Table 2 shows the bivariate association between explanatory variables

and suicidal behavior. The results in Table 2 show that suicide ideation was significantly asso-

ciated with all variables except the sex and place of residence of the respondent. The results

showed a decreasing pattern of suicide ideation with an increase in age and school level. On

the other hand, the results show increased pattern of suicide ideation with increased frequency

of missing classes or going hungry or being bullied or emotionally abused or threatened/

attacked or fight that led to the injury. Regarding the frequency of going hungry, the pattern

shows that the respondents who were always hungry had the highest percentage that contem-

plated suicide followed by the respondents who were hungry sometimes and the respondents

who were never hungry showed the lowest suicide ideation. Similarly, the results also show

increasing patterns of suicide ideation with increasing frequency of experiencing bully or

attack or threat or injured by someone or emotionally abused by the teachers or family in the

past 30 days preceding the survey. Likewise, the pattern of increasing suicide ideation holds

with increasing fights that led to injury in the past 12 months preceding the survey.
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Table 1. Sample characteristics of primary and secondary schools’ learners in Botswana aged 10–19 years at the

time of the survey, BYRBBSS (N = 4289).

Variable N %

Sex
Male 1710 44.3

Female 2153 55.7

Age group
10–12 years 1214 31.5

13–15 years 1593 41.3

16–19 years 1052 27.3

Place of residence
Urban 688 16.1

Rural 3589 83.9

Class level
Primary 1880 48.7

Junior secondary 1500 38.9

Senior secondary 481 12.5

Frequency of missing school
Once or more per week 645 19.1

Once a month 517 15.3

Never 2213 65.6

Alcohol consumption
Yes 635 17.3

No 3026 82.7

Cigarette smoking
Yes 703 19.2

No 2952 80.8

Drug taking
Yes 752 22.2

No 2641 77.8

Frequency of going hungry
Never 1581 46.8

Sometimes 1251 37.0

Always 549 16.2

Frequency of being bullied the past 30 days
Not bullied 1750 54.7

1–5 days 868 27.1

More than 5 days 581 18.2

Emotionally abused by teachers the past 30 days
No 2291 67.8

Once 552 16.3

More than once 538 15.9

Emotionally abused by family the past 30 days
No 2219 65.9

Once 578 17.2

More than once 568 16.9

Attacked or threatened or injured by someone the past 30 days
No 2334 70.7

Once 463 14.0

(Continued)
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Meanwhile, the respondents who were drinking alcohol, smoking cigarettes, taking drugs had

higher percentages of respondents that contemplated about suicide than the percentages of

respondents who were not.

Suicide attempt. The results in Table 2 indicate that suicide attempt is significantly asso-

ciated with all variables except alcohol consumption. The results reveal that the male respon-

dents who were living in rural areas had higher percentages of suicide attempts than the

respondents who were not. Furthermore, the results show the decreasing pattern of suicide

attempts with increase in age or school level. The results also show an increase in suicide

attempt with increased frequency of missing classes, increased frequency of going hungry, and

frequency of being bullied or emotionally abused or threatened/attacked or injured by some-

one in the past 30 days before the survey or as well as increased frequency of fights that led to

the injury in the past 12 months preceding the survey. A high percentage of the respondents

who were smoking cigarettes and taking drugs were associated with an increased chance of

attempted suicide than the respondents who were not. On the other hand, the respondents

who had confidence in themselves had lower percentages of suicide attempts than the respon-

dents who had not.

Predictors of suicide behaviours among learners aged 10–19 years

Suicide ideation. Table 3 shows the odds ratios of the explanatory variables, with the

adjusted model, predicting the likelihood of suicide ideation. The results show that suicide ide-

ation was significantly associated with the sex of the learner, class level, frequency of being bul-

lied, attacked, or threatened, or injured by someone in the past 30 days, and self-confidence.

Compared to the female learners, male learners were less likely to contemplate suicide

(AOR = 0.61, 95% CI = 0.44–0.83). Learners with primary school level education were more

likely to contemplate suicide than learners with secondary level of education (AOR = 2.12,

95% CI = 1.14–3.95). Learners who were not bullied were less likely to contemplate suicide

than learners who were bullied for more than five days (AOR = 0.22, 95% CI = 0.13–0.39).

Learners who were not attacked or threatened or injured by someone in the past 30 days before

the survey were less likely to think about committing suicide than those who were attacked or

Table 1. (Continued)

Variable N %

More than once 504 15.3

Physical fight that led to injury in the past 12 months
No 2270 68.7

Once 446 13.5

More than once 590 17.8

Self-confidence
Yes 2008 63.0

No 1181 37.0

Contemplated suicide the past 12 months
No 1504 48.5

Yes 1599 51.5

Attempted suicide the past 12 months
No 1871 59.9

Yes 1250 40.1

Total 3863 100

https://doi.org/10.1371/journal.pone.0282774.t001
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Table 2. Bivariate associations (based on Chi-squared tests) between explanatory variables and each suicidal-

behaviour.

Variable Suicide ideation Suicide attempt
N % N %

Sex
Male 724 53.2 582 42.6

Female 875 50.2 668 38.1

p-value 0.24 0.010

Age group
10–12 years 568 64.4 526 58.8

13–15 years 697 54.0 543 42.1

16–19 years 333 35.9 180 19.3

p-value 0.000 0.000

Place of residence
Urban 245 47.8 174 33.2

Rural 1353 52.3 1075 41.4

p-value 0.12 0.000

Class level
Primary 945 68.2 878 62.9

Junior secondary 501 39.5 308 24.2

Senior secondary 153 34.1 64 14.3

p-value 0.000 0.000

Frequency of missing school
Once or more a week 401 74.0 367 68.9

Once a month 280 68.0 247 60.4

Never 752 39.8 482 25.3

p-value 0.000 0.000

Alcohol consumption
Yes 324 55.5 210 37.9

No 1234 50.0 992 39.7

p-value 0.018 0.09

Cigarette smoking
Yes 367 60.2 264 43.2

No 1172 48.5 934 38.3

p-value 0.000 0.026

Drugs taking
Yes 399 62.5 345 53.6

No 1047 47.2 781 34.9

p-value 0.000 0.000

Frequency of going hungry
Never 559 40.1 397 28.5

Sometimes 606 56.3 458 41.9

Always 339 71.7 306 64.2

p-value 0.000 0.000

Frequency of being bullied the past 30 days
Not bullied 503 31.3 284 17.5

1–5 days 568 70.4 475 58.2

More than 5 days 414 83.8 405 80.4

p-value 0.000 0.000

(Continued)
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threatened or injured by someone more than once (AOR = 0.35, 95% CI = 0.17–0.72). Learn-

ers who were confident of themselves were less likely to contemplate suicide than those who

were not confident of themselves (AOR = 0.55, 95% CI = 0.39–0.76).

Other variables such as age group, place of residence, frequency of missing classes, fre-

quency of going hungry, alcohol consumption, cigarette smoking, taking drugs, emotional

abuse by teachers or family, and physical fight that led to injury were found not to be predic-

tors of suicide ideation.

Suicide attempt. Table 3 also shows that being male, being confident about oneself,

experiencing less bullying or attack or threat or injured by someone in the past 30 days as well

as the physical fight that led to injury in the past 12 months were significantly associated with

decreased odds of a suicide attempt. Males were less likely than their female counterparts to

attempt suicide (AOR = 0.68, 95% CI = 0.47–0.97). Self-confidence reduces the likelihood of

considering suicide attempt (AOR = 0.35, 95% CI = 0.24–0.50). Not being bullied also reduces

the likelihood of attempting suicide compared to those who were bullied (AOR = 0.20, 95%

CI = 0.11–0.35). Not being attacked or threatened or injured by someone was associated with

less likelihood of suicide attempt (AOR = 0.35, 95% CI = 0.18–0.69). Not engaging in a physi-

cal fight that led to injury was associated with less likelihood of suicide attempt compared to

those who engaged in physical fight (AOR = 0.34, 95% CI = 0.19–0.61).

Table 2. (Continued)

Variable Suicide ideation Suicide attempt
N % N %

Emotionally abused by teachers the past 30 days
No 808 41.1 582 29.6

Once 293 58.3 228 43.9

More than once 383 82.5 351 73.7

p-value 0.000 0.000

Emotionally abused by family the past 30 days
No 767 40.7 576 30.3

Once 306 58.3 214 40.6

More than once 398 78.8 360 70.2

p-value 0.000 0.000

Attacked or threatened or injured by someone the past 30 days
No 798 38.4 512 24.4

Once 284 69.1 251 60.0

More than once 385 86.3 376 83.0

p-value 0.000 0.000

Physical fight that led to injury in the past 12 months
No 741 36.7 439 21.6

Once 286 73.3 261 64.9

More than once 433 84.4 430 83.0

p-value 0.000 0.000

Self-confidence
Yes 718 40.5 492 27.5

No 717 69.8 633 61.0

p-value 0.000 0.000

Statistical significance set at p< 0.05; ns, not significant

https://doi.org/10.1371/journal.pone.0282774.t002
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Table 3. Adjusted odds ratios showing the likelihood of suicide behaviours among learners aged 10–19 years.

Variable Suicide ideation Suicide attempt
Adjusted model Adjusted model

Exp B 95% C.I. Exp B 95% C.I.

Sex
Male 0.61� 0.44–0.83 0.68� 0.47–0.97

Female 1.00 1.00

Place of residence
Urban 1.01 0.68–1.45 1.12 0.71–1.76

Rural 1.00 1.00

Age group
10–12 years 1.57 0.86–2.90 1.88 0.97–3.62

13–15 years 1.49 0.97–2.27 1.21 0.74–1.97

16–19 years 1.00 1.00

Class level
Primary 2.12� 1.14–3.95 5.29� 2.58–10.86

Junior secondary 0.89 0.56–1.39 1.68 0.94–3.00

Senior secondary 1.00 1.00

Frequency of missing school
Once or more a week 1.28 0.80–2.05 1.70� 1.05–2.76

Once a month 0.99 0.62–1.59 1.29 0.78–2.13

Never 1.00 1.00

Alcohol consumption
Yes 1.09 0.75–1.60 0.81 0.52–1.28

No 1.00 1.00

Cigarette smoking
Yes 1.36 0.93–1.99 1.23 0.79–1.90

No 1.00 1.00

Drugs taking
Yes 1.21 0.81–1.80 1.29 0.84–1.99

No 1.00 1.00

Frequency of going hungry
Never 0.97 0.59–1.62 1.12 0.65–1.94

Sometimes 1.54 0.92–2.57 1.34 0.78–1.32

Always 1.00 1.00

Frequency of being bullied the past 30 days
Not bullied 0.22� 0.13–0.39 0.20� 0.11–0.35

1–5 days 0.63 0.35–1.11 0.38� 0.21–0.67

More than 5 days 1.00 1.00

Emotionally abused by teachers the past 30 days
No 0.76 0.45–1.29 0.78 0.45–1.35

Once 0.87 0.49–1.55 1.00 0.55–1.83

More than once 1.00 1.00

Emotionally abused by family the past 30 days
No 0.63 0.38–1.03 1.00 0.58–1.72

Once 1.18 0.49–1.55 1.17 0.65–2.11

More than once 1.00 1.00

Attacked or threatened or injured by someone the past 30 days
No 0.35� 0.17–0.72 0.35� 0.18–0.69

(Continued)
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However, having primary level education and an increased frequency of missing classes

were significantly associated with the likelihood of a suicide attempt. Having a primary school

level education was associated with increased odds of suicide attempt (AOR = 5.29, 95%

CI = 2.58–10.86) compared to those with secondary level education. Missing classes one or

more in a week were associated with increased likelihood of suicide attempt compared to

never missing classes education (AOR = 1.70, 95% CI = 1.05–2.76).

Other variables such as age group, place of residence, frequency of going hungry, alcohol

consumption, cigarette smoking, taking drugs, emotional abuse by teachers or family were

found not to be predictors of suicide attempt.

Discussion

This study looked into the prevalence and predictors of suicide behaviors suicide among primary

and secondary school-going adolescents aged 10–19 years in Botswana. The study used the data

from cross-sectional data thus Botswana Youth Risk Behavior and Biological Surveillance Survey

(BYRBBSS), 2010. Regarding the prevalence, the findings show that majority (51.5%) of the

respondents contemplated about suicide of which 53.2% were males and 50.2% were females. The

findings show that the prevalence of suicide ideation is higher in Botswana among the adolescents

aged 10–19 years especially the learners of primary and secondary schools compared to other sub-

Saharan countries thus, in Zambia (31.3% of which males = 31.1% and females = 31.4%) [4];

while in Uganda (21.6% of which 21.3% males and 23.5% females) [5]. About suicide attempts,

40.1% of the study’s respondents attempted suicide of which 42.6% were males and 38.1% were

females. Similarly, the prevalence of suicide attempts is higher in Botswana compared to other

African nations especially Ethiopia (12.5% of which males = 11.1% and females = 14.0%) [6].

The higher prevalence in suicide behaviours may be attributed to the found predictors. The

adjusted logistic regression models have predicted the net association each variable has on out-

come variables. The predictors of suicide ideation and attempt are increased frequency of

being bullied or being attacked or threatened or injured by someone, sex of the learner, class

level, and self-confidence. These findings are consistent with other findings of the same target

population thus, in Philippines [8], and sub-Sahara Africa thus Kampala in Uganda, Benin

and Ethiopia [7, 10, 11]. Meanwhile, there is a lack of evidence from the findings of the

reviewed literature that explicitly contradict the aforementioned predictors of suicide ideation

and attempt. The findings also show unexpected results thus, variables that are found not to be

Table 3. (Continued)

Variable Suicide ideation Suicide attempt
Adjusted model Adjusted model

Exp B 95% C.I. Exp B 95% C.I.

Once 0.48 0.23–1.00 0.54 0.27–1.09

More than once 1.00 1.00

Physical fight that led to injury in the past 12 months
No 0.63 0.34–1.14 0.34� 0.19–0.61

Once 1.13 0.58–2.19 0.67 0.36–1.27

More than once 1.00 1.00

Self-confidence
Yes 0.55� 0.39–0.76 0.35� 0.24–0.50

No 1.00 1.00

���p<0.05

https://doi.org/10.1371/journal.pone.0282774.t003
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predictors of suicide ideation are found to be associated with suicide attempt. These variables

are frequency of missing classes and physical fights that led to the injury. It is unexpected

because suicide ideation precedes suicide attempts. Nonetheless, such unexpected results can

be explained as due to the allowable moderate and inevitable collinearity effect which may dis-

tort some variables [12]. Another possible explanation according to available evidence from

high-income countries could be that young people tend to act with impulsivity which is argued

that can facilitate the onset of suicidal attempts without prior suicidal ideation [10, 13, 14].

There may be risk and protective factors that were not included in the primary research

hence, have not been used in this study but may have moderated the association between the

variables found significant and suicidal behaviors under consideration. Thus, studies have

found the following risk and protective factors to be consistently associated with suicide

attempt or/and attempt [15–17]. The risk factors include but not limited to presence of a men-

tal disorder, family history of mental disorder, previous attempts, and psychological factors

(hopelessness, impulsivity, cognitive rigidity). The protective factors include but are not lim-

ited to problem-solving ability, social-emotional skills, limited access to the means of suicide,

cultural and religious beliefs that discourage suicide, and social and family/school/community

support or safety [15–18]. Risk and protective factors should not be ignored in understanding,

evaluating and intervening in suicidal behaviour.

Other variables such as the age of the respondent, place of residence, frequency of going

hungry, alcohol consumption, cigarette smoking, taking drugs, emotional abuse by teachers or

family were not found as predictors of suicide ideation and attempt. However, these findings

are not consistent with other studies that found all variables, except age groups and urban-

rural residence, to be significantly associated with suicide ideation and attempt [7, 8, 10].

Hence, despite these factors may not have been found significant predictors of suicide behav-

iours in Botswana among the target population, their relevance must not be ignored. About

age, although is found not to be significant but can easily be linked to class level as most learn-

ers in higher class levels are more likely to be older than learners in lower class levels.

The non-significance of the other stated variables is expected in the context of Botswana.

For instance, to go hungry, Botswana is one of the few countries in Africa that fully funds the

social protection programs out of its resources including in-kind distribution of food (e.g.

school feeding programs, Vulnerable Groups Feeding Program) [19]. Hence, the frequency of

going hungry may not reach the point of hopelessness which may lead to suicidal behavior as

is argued that suicide ideation is the result of hopelessness due to what would be perceived as

endless pain [20]. Regarding alcohol consumption, this is an accepted norm or behavior in

Botswana especially considering that legislation aimed at addressing the problem of excessive

consumption of alcohol in the country was enacted [21]. On another hand, a study in

Botswana found among other reasons that smoking is associated with having seen someone

smoking in films or social media, self-image misconceptions, and perceived prevalence of

smoking among peers and family smoking [22]. This suggests that smoking (which can be

extrapolated to drug abuse) among the respondents may be for pleasure, necessitated by mis-

conceptions and perceptions of the learned behavior of exposure, hence may not be associated

with their suicide behaviours. Otherwise, lack of significance of family or teacher’s emotional

abuse may suggest that at least most families and teachers are well informed that emotional

abuse can affect children negatively hence, they desist from abusing them emotionally.

Limitations

The study has its limitations. The information was collected through self-reporting, which can

distort the accuracy of results through social desirability. For instance, the higher proportions
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of respondents who attempted suicide was not expected. Thus, that can be explained as social

desirability possibility especially considering that at least majority of the respondents are

young ones aged 15 years and below (10–12 years is 31.5% and 12–15 years is 41.3%) but it

could also be a problem of differentiating between suicide ideation and attempt. The latter,

reaffirm the limitation of using secondary data as this study only assumes that the primary

research ensured that the respondents knew the difference between suicide ideation and

attempt. This also calls for supplementary questions to probe and ascertain if respondents

(especially if they are children) know in this case ‘suicide attempt’ other than just asking if they

had attempted suicide for a certain specific period before the survey. Another limitation in

relation to the use of secondary data is that some variables of interest were not included espe-

cially pertaining risk and protective factors. Nonetheless, such factors have been included in

the discussion as possible moderating factors of the association between the significant explan-

atory variables and the outcome variables. Another limitation is that this study has used dataset

of 2010 as there is no recent dataset. There may be some changes over the years, but may not

be that significant as behaviours changes gradually unless in presence of interventions to influ-

ence the rate of change. Thus, validating the use of the available dataset especially considering

that is only available option.

Conclusion

Although the causality cannot be ascertained due to cross-sectional nature of the study, the

study has shown that increased frequency of being bullied, missing school classes, being

attacked or threatened or injured by someone, sex of learner, class level and self-confidence as

the predictors of suicide ideation and attempt. Therefore, for policy considerations, this study

recommends the inclusion of curriculum focusing on bullying or peer fighting or attack and

their associated consequences at primary and secondary education levels. Additionally, the

study recommends interventions aiming at educating guardians and teachers on the conse-

quences of bullying or fighting so that they should consistently remind their children not to

bully and they should open up if bullied. The study further recommends that schools and com-

munities at large should have a psychosocial support system for bullying or fighting reporting,

follow-up, and appropriate corrective interventions for the offenders. Moreover, the psychoso-

cial support system should also consist of self-confidence instilling education as well as sex/

gender-specific interventions for instance girls can be given a platform (private if necessary) to

express peculiar problems to them that need specific help.

Acknowledgments

The authors would like to sincerely thank the Ministry of Education and Skills Development

for allowing them to use the data used in this paper.

Author Contributions

Conceptualization: James Forty.

Formal analysis: James Forty.

Methodology: James Forty.

Validation: Kannan Navaneetham, Gobopamang Letamo.

Writing – original draft: James Forty.

Writing – review & editing: Kannan Navaneetham, Gobopamang Letamo.

PLOS ONE

PLOS ONE | https://doi.org/10.1371/journal.pone.0282774 March 14, 2023 13 / 15

https://doi.org/10.1371/journal.pone.0282774


References
1. World Health Organization. Preventing suicide: a global imperative. Geneva, Switzerland: World

Health Organization. 2014. https://www.who.int/publications/i/item/9789241564779.

2. Glenn CR, Kleiman EM, Kellerman J, Pollak O, Cha CB, Esposito EC, et. Annual research review: a

meta-analytic review of worldwide suicide rates in adolescents. Journal of Child Psychol Psychiatry.

2020; 61(3): 294–308. https://doi.org/10.1111/jcpp.13106 PMID: 31373003.

3. Macrotrend. (2021). https://www.macrotrends.net/countries/BWA/botswana/

suiciderate’BotswanaSuicideRate2000-2021.

4. Korb I & Plattner IE (2014) Suicide ideation and depression in university students in Botswana, Journal

of Psychology in Africa, 24; 5: 420–426.

5. Muula A. S, Kazembe L. N., Rudatsikira E., & Siziya S. (2007). Suicide ideation and associated factors

among in-school adolescents in Zambia. Tanzania Health Research Bulletin. 9; 3: 202–206. https://doi.

org/10.4314/thrb.v9i3.14331 PMID: 18087900.

6. Rudatsikira E, Muula AS, Siziya S & Twa-Twa J. Suicidal ideation and associated factors among

school-going adolescents in rural Uganda. BMC Psychiatry. 2007; 7: 67. https://doi.org/10.1186/1471-

244X-7-67 PMID: 18034906

7. Giru BW. Prevalence and Associated Factors of Suicidal Ideation and Attempt Among High School

Adolescent Students in Fitche Town, North Shoa, Oromia Region, Ethiopia, 2012: Institutional Based

Cross-Sectional Study. Journal of Health, Medicine and Nursing. 2016; 23: 1–12.

8. Kwangu M, Mulenga D, Mazaba ML, Njunju E & Siziya S. Prevalence and factors for suicide ideation

among adolescents attending school in Ghana. International Public Health Journal. 2017; 9(4): 365–

372.

9. Ng L, Kirk C, Kanyanganzi F, Fawzi M, Sezibera V, Shema E, et al. Risk and protective factors for sui-

cidal ideation and behaviour in Rwandan children. British Journal of Psychiatry. 2015; 207(3): 262–

268. https://doi.org/10.1192/bjp.bp.114.154591 PMID: 26045350.

10. Randall JR, Doku D, Wilson ML & Peltzer K. Suicidal Behaviour and Related Risk Factors among

School-Aged Youth in the Republic of Benin. PLoS ONE. 2014; 9(2): e88233. https://doi.org/10.1371/

journal.pone.0088233 PMID: 24505443.

11. Swahn MH, Palmier JB, Kasirye R & Yao H. Correlates of Suicide Ideation and Attempt among Youth

Living in the Slums of Kampala. Int J Environ Res Public Health. 2012; 9(2): 596–609. https://doi.org/

10.3390/ijerph9020596 PMID: 22470312.

12. Bayman EO & Dexter F. Multicollinearity in Logistic Regression Models. Anesthesia & Analgesia. 2011;

133(2): 362–365. https://doi.org/10.1213/ANE.0000000000005593 PMID: 34257197.

13. Anestis MD, Soberay KA, Gutierrez PM, Hernández TD & Joiner TE. Reconsidering the link between

impulsivity and suicidal behavior. Personality and Social Psychology Review. 2014; 18(4): 366–86.

https://doi.org/10.1177/1088868314535988 PMID: 24969696.

14. May AM & Klonsky ED. “Impulsive” suicide attempts: What do we really mean? Personality Disorder,

2016; 7(3): 293–302. https://doi.org/10.1037/per0000160

15. Glenn CR, Kleiman EM, Kellerman J, Pollak O, Cha CB, Esposito EC, et al. Annual Research Review:

A meta-analytic review of worldwide suicide rates in adolescents. The Journal of Child Psychology and

Psychiatry. 2020; 61(3): 294–308. https://doi.org/10.1111/jcpp.13106 PMID: 31373003.

16. Carballo JJ, Llorente C, Kehrmann L, Flamarique I, Zuddas A, Purper-Ouakil D, et al. Psychosocial risk

factors for suicidality in children and adolescents. European Child and Adolescent. Psychiatry. 2020;

29(6): 759–776. https://doi.org/10.1007/s00787-018-01270-9 PMID: 30684089.

17. Ati NAL, Paraswati MD & Windarwati HD. What are the risk factors and protective factors of suicidal

behavior in adolescents? A systematic review. Journal of Child and Adolescent Psychiatric Nurse.

2020; 34(1): 7–18. https://doi.org/10.1111/jcap.12295 PMID: 33025698.

18. Al-Halabı́ S & Fonseca-Pedrero E. Suicidal behavior prevention: The time to act is now. Clinic Y Salud.

2021; 32(2): 89–92. https://doi.org/10.5093/clysa2021a17

19. Bank World. Botswana Social Protection Assessment. 2013. https://media.africaportal.org/documents/

Botswana_Social_Protection_Assessment.pdf.

20. Klonsky ED & May AM. The three-step theory (3ST): A new theory of suicide rooted in the “Ideation-to-

Action” Framework. International Journal of Cognitive Therapy. 2015; 8(2): 114–129. 2015. https://doi.

org/10.1521/ijct.2015.8.2.114.

21. Pitso JMN & Obot IS. Botswana alcohol policy and the presidential levy controversy. Wiley Online

Library. 2011; 106(5): 898–905. https://doi.org/10.1111/j.1360-0443.2011.03365.x PMID: 21477246.

PLOS ONE

PLOS ONE | https://doi.org/10.1371/journal.pone.0282774 March 14, 2023 14 / 15

https://www.who.int/publications/i/item/9789241564779
https://doi.org/10.1111/jcpp.13106
http://www.ncbi.nlm.nih.gov/pubmed/31373003
https://www.macrotrends.net/countries/BWA/botswana/suiciderateBotswanaSuicideRate2000-2021
https://www.macrotrends.net/countries/BWA/botswana/suiciderateBotswanaSuicideRate2000-2021
https://doi.org/10.4314/thrb.v9i3.14331
https://doi.org/10.4314/thrb.v9i3.14331
http://www.ncbi.nlm.nih.gov/pubmed/18087900
https://doi.org/10.1186/1471-244X-7-67
https://doi.org/10.1186/1471-244X-7-67
http://www.ncbi.nlm.nih.gov/pubmed/18034906
https://doi.org/10.1192/bjp.bp.114.154591
http://www.ncbi.nlm.nih.gov/pubmed/26045350
https://doi.org/10.1371/journal.pone.0088233
https://doi.org/10.1371/journal.pone.0088233
http://www.ncbi.nlm.nih.gov/pubmed/24505443
https://doi.org/10.3390/ijerph9020596
https://doi.org/10.3390/ijerph9020596
http://www.ncbi.nlm.nih.gov/pubmed/22470312
https://doi.org/10.1213/ANE.0000000000005593
http://www.ncbi.nlm.nih.gov/pubmed/34257197
https://doi.org/10.1177/1088868314535988
http://www.ncbi.nlm.nih.gov/pubmed/24969696
https://doi.org/10.1037/per0000160
https://doi.org/10.1111/jcpp.13106
http://www.ncbi.nlm.nih.gov/pubmed/31373003
https://doi.org/10.1007/s00787-018-01270-9
http://www.ncbi.nlm.nih.gov/pubmed/30684089
https://doi.org/10.1111/jcap.12295
http://www.ncbi.nlm.nih.gov/pubmed/33025698
https://doi.org/10.5093/clysa2021a17
https://media.africaportal.org/documents/Botswana_Social_Protection_Assessment.pdf
https://media.africaportal.org/documents/Botswana_Social_Protection_Assessment.pdf
https://doi.org/10.1521/ijct.2015.8.2.114
https://doi.org/10.1521/ijct.2015.8.2.114
https://doi.org/10.1111/j.1360-0443.2011.03365.x
http://www.ncbi.nlm.nih.gov/pubmed/21477246
https://doi.org/10.1371/journal.pone.0282774


22. Mbongwe B, Tapera R, Phaladze N, Lord A & Zetola NM. Predictors of smoking among primary and

secondary school students in Botswana. PloS one. 2017; 12(4): e0175640. https://doi.org/10.1371/

journal.pone.0175640 PMID: 28414757.

PLOS ONE

PLOS ONE | https://doi.org/10.1371/journal.pone.0282774 March 14, 2023 15 / 15

https://doi.org/10.1371/journal.pone.0175640
https://doi.org/10.1371/journal.pone.0175640
http://www.ncbi.nlm.nih.gov/pubmed/28414757
https://doi.org/10.1371/journal.pone.0282774

