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Does food insecurity link to suicidal
behaviors among in-school adolescents?
Findings from the low-income country of
sub-Saharan Africa
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Abstract

Background: Suicidal behaviors among adolescents is a major public health concern. Psychological factors
have been extensively studied known risks linked to suicidal behaviors in the general population. However,
the association between food insecurity and suicidal behaviors is less researched, particularly in low and
middle-income countries. The present study sought to assess the link between food insecurity and suicide
behaviors among in-school adolescents.

Methods: The present study was based on the secondary analysis of the first nationally representative sample
of the 2014 Tanzania Global School-based Student Health Survey (GSHS). A total sample of 3,793 in-school
adolescents was included in the present analysis. The primary independent variable was food insecurity while
the dependent variables of interest were suicide ideation and suicide attempt. Chi-square χ2 and multivariate
logistic regression were used to ascertain the measure of statistical association. In all analyses, a p < 0.05 was
considered statistically significant.

Results: Of the 3,793 in-school adolescents, 254 (6·7%) were food insecure. A significantly large proportion of
adolescents with suicidal ideation and suicidal attempt were food insecure than their counterparts, respectively. In the
adjusted multivariate model, food insecure adolescents were more likely to have experienced suicidal ideation and
suicidal attempt: [AOR; 1·8 95% C. I; 1·3–2·5] and [AOR; 2·4, 95% C. I; 1·7–3·3]; p < 0.001, respectively.

Conclusion: Food insecurity was an independent predictor of suicidal behaviors among in-school adolescents. An
intervention that targets food security at the school level may protect adolescents of food insecure household from
suicidal behaviors. Nevertheless, school-based mental health screening, evaluation, and promotion may be needed for
adolescents with suicidal behaviors.

Keywords: Adolescents, Suicide behaviors, Food insecurity, A low-income country, Sub-Saharan Africa

Background
Globally every year about 800,000 people die of suicide,
which represents the age-standardized rate of 11·4 per
100,000 populations [1]. The mortality rate is slightly
higher in high-income countries than low and middle-

income countries (LMICs); 12·7 versus 11·2 per 100 000
populations. However, 75·5% of all global suicide occur
in LMICs where a large proportion of the world popula-
tion resides [2]. In 2015 suicide was the second cause of
deaths among adolescents and young adults of age group
15–29 years [2, 3]. Nonetheless, the global and across in-
dividual countries’ suicide rate may be underestimated
because suicide is a sensitive incident less discussed
openly in society, and it is an illegal act in some coun-
tries [1]. Globally, few countries have included suicide
prevention in their health priority agendas and only 28
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countries are reported to have a national suicide preven-
tion strategy [1, 4].
In Tanzania, the overall age-standardized suicide rate

per 100,000 was 24·9 in the year 2012, higher than the
global average rate, 11.4. Moreover, it was found that the
rate was 3·5 and 20.7 in the age groups 5–14 yrs., and
15–29 yrs., respectively [1].
Suicide behaviors constitute; suicide ideation (think-

ing about killing oneself ), suicide plan (planning on
killing oneself ), suicide attempt (attempting to kill
oneself ), and suicide itself (committing suicide or
killing oneself ) of which a suicide attempt is the most
single strongest predictor of suicide in the general
population [1]. The epidemiology of suicidal behavior
has been reported by a number of studies in European
countries and across 49 LMICs. For instance, the life-
time prevalence of suicidal ideation among European
school adolescents aged 15–16 years were reported to
range from 15% in Armenia to 31.5% in Hungary,
while that of suicide attempts ranged from 4.1 to
23.5% in the same two countries, respectively [2]. In a
review across 49 LMICs, 15.3% of the adolescents aged
13–15 years were reported to have been seriously con-
sidered suicide in 1 year preceding the surveys [5]. In
Tanzania, the prevalence of suicidal behaviors among
school-attending adolescents was reported in a study
conducted in Dar es Salaam city in 2006. Among sur-
veyed students aged 11–16 years; 7% reported suicidal
ideation, and 6.3% suicidal plan. Psychological health
(loneliness and depressive symptoms), substance use,
and being bullied were factors significantly associated
with suicidal behaviours [6].
Among the common explored risk factors for suicide

behaviors in adolescents are psychosocial factors; loneli-
ness, anxiety, and lack of parental support [1, 7, 8].
However, food insecurity is less explored as a risk factor
for suicidal behaviors in the general population including
adolescents.
Food insecurity exists when people do not have

adequate physical, social or economic access to suffi-
cient, safe and nutritious food which meets their
dietary needs and food preferences for the active and
healthy life [9, 10]. On the other hand, hunger is a
physiological condition caused by severe food inse-
curity. All hungry people are food insecure, but not
all food insecure people are hungry [10]. The global
and regional prevalence of severe food insecurity has
been shown to increase. For instance, the global
prevalence was 8.9 and 10.2%, while in sub-Saharan
Africa region was 25.0 and 33.8% in the year 2014
and 2017, respectively [9].
The mechanism that links between food insecurity and

suicidal behaviors has been explained by a number of
theories including some few studies. Potential biological

and stress mechanisms have been suggested to be re-
sponsible for the association between food insecurity
and poor mental health such as suicidal behaviors [11].
Food insecurity could be a source of embarrassment,
anxiety, and stress [12], which may be responsible for
the exacerbation of mental disorders. The presence of
poor mental health among food insecure individuals has
been reported among various risk populations [13–16].
A limited number of studies in high-income coun-

tries have reported the association between food inse-
curity and poor mental health among in-school
adolescents. For instance, studies in Canada and the
United States of America (USA) revealed that food
insecure adolescents were significantly more likely to
have had experienced suicide ideation, attempt, and
depressive disorders [17, 18]. Similarly, one study in
Southeast Asia revealed that adolescents who are food
insecure were more likely to have had experienced
suicide ideation and attempt [19].
Mental health disorders, including psychosocial factors

and substance abuse, have been extensively studied and
found to be the main risk factors for suicidal behaviours
[20]. School-based studies in LMICs have reported the as-
sociation between suicidal behaviors and psychosocial fac-
tors among in-school adolescents. For instance, studies
from two counties of Sub-Saharan Africa; Seychelles and
Benin, revealed that in-school adolescents suffering from
anxiety and loneliness were more likely to have had experi-
enced suicidal ideation and attempt. On the other hand, a
good parent-child attachment was shown to be a protective
factor against suicidal behaviour [21, 22]. Similarly, studies
in Southeast Asia and the Middle East revealed that in-
school adolescents with suicide ideation and the attempt
were more likely have had experienced anxiety, loneliness,
and poor parental attachment [19, 23, 24].
In Tanzania, the prevalence of suicide behaviors and the

associated risk factors among in-school adolescents was re-
ported in one study conducted in Dar es Salaam region in
the year 2006. The study found that the suicide behaviors
among in-school adolescents were significantly associated
with psychosocial factors including; anxiety, loneliness, and
poor parent-child attachment [6]. However, no study has
yet reported the link between food insecurity and suicidal
behaviors among adolescents in sub-Saharan Africa, includ-
ing Tanzania. Therefore, the main aim of the present study
was to assess the link between food insecurity and suicide
behaviors among in-school adolescents besides the com-
mon known psychosocial factors.

Method
Data source
The present study is based on a secondary analysis of the
first nationwide representative sample of the 2014 Tanzania
Global School-based Student Health Survey (GSHS). The
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dataset used for analysis in the present study is free avail-
able in the following WHO repository website: http://www.
who.int/ncds/surveillance/gshs/tanzaniadataset/en/.

Sampling technique and sample size
By adhering to the GSHS methodology, students were se-
lected using a two-stage cluster sampling. The aim was to
produce a nationwide representative sample of students
from both primary schools (grades/standards 6–7) and
secondary schools (form 1–3) aged 13–17 years. At the
first stage of sampling, schools were selected with the
probability proportional to their reported enrolment size
in the national sampling frame. In total, 50 schools out of
20,230 schools were randomly selected to participate in
the Tanzania GSHS. In the second stage, systematic ran-
dom sampling was used to select classrooms from each
selected school. All students in the selected classrooms
were eligible to participate in the study regardless of their
actual age. The school and student response rate was 100
and 87%, respectively. A total of 3,793 students partici-
pated and completed the study survey.

Data management
The 2014 Tanzania GSHS, used a standardized
questionnaire of the WHO GSHS to develop a
country-based questionnaire. The questionnaire was
translated into the Swahili language before pre-
tested and used for the survey. Students who con-
sented to participate in the survey were given a
self-administered questionnaire. In order to protect
the students’ privacy, the survey adhered to the
principles of anonymous and voluntary participation.
The survey used a weighing factor to each student to ad-
just for non-response and the varying probability of selec-
tion. The 2014 GSHS Tanzania was approved by the
Tanzania Ministry of Health, Community Development,
Gender, Elderly and Children (MoHCDGEC); and the
Ministry of Education, Science and Technology (MoEST).

Operational definitions of variables
Food insecurity exists when people do not have adequate
physical, social or economic access to sufficient, safe and
nutritious food which meets their dietary needs and food
preferences for an active and healthy life. All hungry
people are food insecure, but not all food insecure
people are hungry [10]. For the purpose of the present
study, food insecurity is defined as whether the student
went hungry due to a shortage of food in the home over
the past 30 days preceding the survey.
On the other hand, Suicide behaviors constitute;

suicide ideation (thinking about killing oneself ),
suicide plan (planning on killing oneself ), suicide at-
tempt (attempting to kill oneself ), and suicide itself
(committing suicide or killing oneself ) [25]. For the

purpose of the present study, suicide behaviors refer
to suicide ideation and attempt.

Dependent variables
The primary dependent variables were suicide idea-
tion and suicide attempt. These dependent variables
were taken from the Tanzania GSHS survey public
use codebook questionnaire. Regarding suicide
ideation, the following question was asked: During
the past 12 months, did you ever seriously consider
attempting suicide? Responses were “Yes” coded as 1
and, “No” coded as 2. Regarding the suicide attempt,
the following question was asked: During the past
12 months, how many times did you actually attempt
suicide? The response was “Yes” for 1,2,3,4,5, and ≥ 6
times attempt coded as 1 and, “No” for zero at-
tempts coded as 2.

Independent variables
Primary independent variable
Food insecurity: During the past 30 days, how often did
you go hungry because there was not enough food in
your home? The responses were never, rarely, some-
times, most of the time and always. The responses were
“Yes” (combined most of the time and always) and, “No”
(combined never, rarely and sometimes). For easy ana-
lysis, the original question was created into a dichotom-
ous variable (according to GSHS Data User’s Guide);
“Percentage of students who most of the time or always
went hungry (because there was not enough food in
their home during the 30 days before the survey)”. The
responses were “Yes” coded as 1, and “No” coded as 2.

Other independent variables
Loneliness: During the past 12 months, how often have
felt lonely? The responses were never, rarely, sometimes,
most of the time, and always. The responses were coded
into 1 for “Yes” (combined most of the time and always)
or 2 for “No” (never, rarely and sometimes).
Anxiety: During the past 12 months, how often have

you been so worried about something that you could
not sleep at night? The responses were coded into 1 for
“Yes” (combined most of the time and always) or 2 for
“No” (never, rarely and sometimes).
Parent-child attachment: During the past 30 days, how

often did your parents or guardians understand your
problems and worries? The response options were never,
rarely, sometimes, most of the time, and always. The re-
sponses were “Yes” (combined most of the time and al-
ways) and, “No” (combined never, rarely and sometimes).
For easy analysis, the original question was created into a
dichotomous variable (according to GSHS Data User’s
Guide); “ Percentage of students who reported that their
parents or guardians most of the time or always
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understood their problems and worries (during the 30
days before the survey)”. The responses were “Yes” coded
as 1, and “No” coded as 2.
The other variables were participant’s demographics;

gender (male and female), age (categorized into ≤12,
13–17 yrs., and > 17 yrs), and school level (categorized
into primary and secondary school).

Data process and analysis
Since nonresponses were observed to be missing at random
(MAR) pattern, a multiple imputation was used to examine
the possibility of bias, however, no bias was observed.
Replacing the missing data with imputed data did not make
differences in outcomes of interest, hence a significant
measure of association in both the bivariate and multivari-
ate analyses was maintained despite imputation. A full
Conditional Specification (FCS) method was used after
automatic command scanned for the data which were miss-
ing at random. A maximum of five imputations was run to
allow for > 97% efficiency. Multiple imputation is a useful
statistic technique replaces each missing value by two or
more plausible values of nonresponse in public-use files.
Multiple imputation is a useful statistic technique that re-
places each missing value by two or more plausible values.
Multiple imputations were used in the current study due to
the following reasons; first, the pattern of missing data was
missing at random [26–28], second, to account for the
consistency of the dedicated sample size values of each vari-
able throughout the analyses. Nevertheless, previous studies
elsewhere have used a multiple imputation procedure to ac-
count for missing data at random [29–31].
Nevertheless, we assessed for multi-collinearity of

independent variables with variance inflation factor
(VIF) and tolerance. Regarding age and academic
level variable, the values for VIF and tolerance were
1.0 and 1.0, respectively. For the variables; loneliness,
anxiety, suicide ideation, and suicide attempt the
values for VIF and tolerance were 0.982 and 1.112,
respectively. Therefore, this signify that no multi-col-
linearity between the variables as it has been
recommended that the critical value for VIF should
not exceed 4.
We used both descriptive and inferential statistics in

our current analysis. Chi-square χ2 test was used to
compare the difference between the group variables.
All variables with a statistical significance of p < 0·05
(except for gender variable) in bivariate analysis were
subjected to the multivariate model analysis. An
unadjusted and adjusted multivariate logistic
regression was fitted to explain the association
between food insecurity and suicide behaviors. In all
analyses, a p-value of less than 0.05 was considered
statistically significant. SPSS version 22 (SPSS, Chi-
cago, IL) was used for analysis.

Results
Participant’s demographics, the prevalence of suicidal
behaviors, and risk factors
Table 1 represents the participants’ demographic character-
istics, the prevalence of suicidal behaviours, and risk factors.
Of 3,793 in-school adolescents 1,974 (52·1%) were females,
2,987 (78·7%) were aged 13–17 yrs., and 2,085 (55·0%) were
in a primary school level (grade 6 and 7).
The prevalence of food insecurity was 254 (6·7%) while

536 (14·1%), and 422 (11·1%) experienced suicide ideation
and suicide attempt, respectively in the past 12months pre-
ceding the survey.

Risk factors and suicide behaviors
Table 2 represents the comparison of the risk factors
and demographics with suicide behaviors. A signifi-
cantly large proportion of adolescents who reported
suicide attempt compared to their counterparts; were
food insecure 15·9% vs 5·6%, experienced loneliness
17·5% vs 6·2%, experienced anxiety 18·7% vs 4·7%,
and lacked parental attachment 66·7% vs 60·6%.
Similarly, a significantly large proportion of adoles-
cents who reported suicide ideation were food
insecure, experienced loneliness and anxiety, and
lacked parental attachment.

Table 1 Baseline characteristics of the study participants [N =
3,793]

Variables Categories n[%]

Gender Male 1819 [47·9]

Female 1974 [52·1]

Age ≤12 yrs. 681 [18·0]

13–17 yrs. 2987 [78·7]

> 17 yrs. 125 [3·3]

School level Primary school 2085 [55·0]

Secondary school 1703 [44·9]

Other grade 5 [0·1]

Food insecurity Yes 254 [6·7]

No 3539 [93·3]

Loneliness Yes 283 [7·5]

No 3510 [92·5]

Anxiety Yes 237 [6·2]

No 3556 [93·8]

Suicide ideation Yes 536 [14·1]

No 3257 [85·9]

Suicide attempt Yes 422 [11·1]

No 3371 [88·9]

Parent-child attachment Yes 1455 [38·4]

No 2338 [61·6]
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Predictors of suicidal behaviors
Food insecurity and suicide behaviors
After adjusting for all other variables in the model, suicidal
ideation and the attempt were significantly associated with
food insecurity. Adolescents who were food insecure in the
past 30 days preceding the survey were significantly more
likely to have experienced suicide ideation [AOR; 1·8 95% C.
I; 1·3–2·5] and suicide attempt [AOR; 2·4, 95% C. I; 1·7–3·3].
For more details, refer to Table 3.

Psychosocial behaviors and suicidal behaviors
In the adjusted multivariate model, adolescents who re-
ported to be lonely were significantly more likely to have
experienced suicidal ideation and attempt; [AOR; 1·5, 95%
C. I; 1·1–2·1], and [AOR; 2·2, 95% C. I; 1·6–3·0], respect-
ively, compared to their counterparts. Likewise, those who
had anxiety were significantly more likely to have

experienced suicidal ideation and attempts; [AOR; 2·1, 95%
C. I; 1·5–2·9], and [AOR; 3·4, 95% C. I; 2·4–4·7], respect-
ively. On the other hand, adolescents who had parental at-
tachment were significantly less likely to have experienced
suicidal ideation and attempt; [AOR; 0·8, 95% C. I; 0·6–0·9],
and [AOR; 0·7, 95% C. I; 0·6–0·9], respectively. For more
details, see Table 3.

Demographics and suicide behaviors
In the adjusted model, the risk of suicidal ideation and at-
tempt decreases with increasing age; [AOR; 0·5, 95% C. I;
0·4–0·6], and [AOR; 0·7, 95% C. I; 0·5–0·9], respectively.
For more details, refer to Table 3.

Discussion
Suicidal behavior among adolescents is a public
health concern, however, its link with food insecurity

Table 2 Risk factors for suicide behaviors among in-school adolescents (N = 3,793)
Variables Suicide ideation Suicide attempt

Categories Yes n[%] No n [%] P value Yes n [%] No n [%] P value

Gender Male 271 [50·5] 1548 [47·5] 0.35 192 [45·4] 1627 [48·2] 0.3

Female 265 [49·5] 1709 (52·5) 230 [54·6] 1744 [51·8]

Age ≤12 yrs. 150 [27·6] 531 [16·4] P < 0.001 110 [25·6] 571 [17·0] P < 0.001

13–17 yrs. 380 [69·8] 2607 [80·2] 311 [72·3] 2676 [79·6]

> 17 yrs. 14 [2·6] 111 [3·4] 9 [2·1] 116 [3·4]

School level
aN = 3748

Primary 315 [59·7] 1750 [54·3] P < 0.05 262 [63·1] 1803 [54·1] P < 0.001

Secondary 213 [40·3] 1470 [45·7] 153 [36·9] 1530 [45·9]

Food insecurity Yes 61 [11·4] 193 [5·9] P < 0.001 67 [15·9] 188 [5·6] P < 0.001

No 475 [88·6] 3064 [94·1] 355 [84·1] 3183 [94·4]

Loneliness Yes 63 [11·7] 220 [6·8] P < 0.001 74 [17·5] 209 [6·2] P < 0.001

No 474 [88·3] 3036 [93·2] 348 [82·5] 3162 [93·8]

Anxiety Yes 65 [12·1] 172 [5·3] P < 0.001 79 [18·7] 158 [4·7] P < 0.001

No 471 [87·9] 3085 [94·7] 343 [81·3] 3213 [95·3]

Parent-child attachment Yes 174 [32·5] 1281 [39·3] P < 0.01 128 [33·3] 1327 [39·4] P < 0.001

No 362 [67·5] 1976 [60·7] 294 [66·7] 2044 [60·6]

Note: a A category; other grades were not included

Table 3 A crude and adjusted multivariate logistic regressions of the factors associated with suicidal behaviors among in-school
adolescents (N = 3,793)
Variables Suicide ideation Suicide attempt

OR [95% C.I] AOR [95% C.I] OR [95% C.I] AOR (95% C.I)

Food Insecurity (Ref. No) Yes 2·1 [1·5–2·9]
P < 0.001

1·8 [1·3–2·5]
P < 0.001

3·2 [2·3–4·3]
P < 0.001

2·4 [1·7–3·3]
P < 0.001

Loneliness (Ref. No) Yes 1·9 [1·4–2·5]
P < 0.001

1·5 [1·1–2·1]
P = 0.02

3·2 [2·4–4·3]
P < 0.001

2·2 [1·6–3·0]
P < 0.001

Anxiety (Ref. No) Yes 2·5 [1·8–3·4]
P < 0.001

2·1 [1·5–2·9]
P < 0.001

4·5 [3·4–6·1]
P < 0.001

3·4 [2·4–4·7]
P < 0.001

Parental care (Ref. No) Yes 0·7 [0·6–0·9]
P = 0.004

0·8 [0·6–0·9]
P = 0.02

0·7 [0·5–0·9]
P < 0.001

0·7 [0·6–0·9]
P = 0.002

aAGE 0·5 [0·4–0·7]
P < 0.001

0·5 [0·4–0·6]
P < 0.001

0·7 [0·5–0·8]
P < 0.001

0·7 [0·5–0·9]
P = 0.002

Gender (Ref. Female) Male 1·1 [0·9–1·4]
P = 0.15

1·2 [1·0–1·5]
P = 0.027

0·9 [0·7–1·1]
P = 0·31

0.9 [0·8–1·2]
P = 0·48

School level (Ref. Secondary) Primary 1·2 [1·0–1·5]
P = 0.02

0·9 [0·7–1·1]
P = 0·3

1·4 [1·2–1·8]
P = 0.001

1·1 [0·9–1·4]
P = 0·32

Note: Food insecurity is adjusted for all independent variables in the model, aAge is included as a continuous variable
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is less explored. The present study analysis has
examined the association between food insecurity
and suicide behaviors among in-school adolescents
besides other common explored psychosocial risk
factors.
The present study found that the prevalence of

food insecurity among in-school adolescents was
6.7%. This is the proportion of adolescents who re-
ported to be hungry because there was not enough
food in your home. This prevalence is higher than
the previous study in Thailand [19] while lower than
the study in the Republic of Seychelles [22]. The
current situation of food insecurity among in-school
adolescents in Tanzania is unclear, however, it might
have changed because of the gradual implementation
of 2014 education and training policy. For instance,
during the year 2014 when this survey was con-
ducted the existed policy stipulated that parents
should contribute a certain amount of money for
food-related expenses in order to cover the cost of
lunch for pupils. However, the contribution amount
varied somewhat across the schools, hence disparities
in terms of food security at the school level [32]. In
2016 the government abolished all fees, including
additional financial requirements for lower secondary
education [33]. Therefore, the current scope of food
security in public primary and secondary schools in
Tanzania is blurred. In the present study, adolescents
reported being food insecure merely from their
homes. Theretofore, they might have been in access
to food at school during the 2014 survey when the
education and training policy was still favoring par-
ents to contribute to the food-related cost.
Importantly the present study found the significant

association between food insecurity and suicide be-
haviors among in-school adolescents. Food insecure
adolescents were significantly more likely to have
been experiencing suicidal ideation and attempts in
the past 12 months preceding the survey. This is a
new finding in Tanzania context as an example of a
low-income country of sub-Saharan Africa. The
present study finding is comparable to previous
studies in Thailand and Benin [19, 21] as well as
studies in high-income countries of the USA and
Canada [17, 18].
Food insecurity in children is reported to be linked

with a higher rate of a wide range of the adolescent’s
mood and behaviors and can lead to depressive symp-
toms later in life [34]. The mechanism that links be-
tween food insecurity and suicidal behaviors has been
explained by a number of theories including some
few studies. Potential biological and stress mecha-
nisms have been suggested to be responsible for the
link between food insecurity and poor mental health

such as suicidal behaviors [11]. Food insecurity could
be a source of embarrassment, anxiety, and stress
[12], which may be responsible for the exacerbation
of mental disorders. The presence of poor mental
health among food insecure individuals has been
reported among various risk populations [13–16].
Despite whatever preexisting mental health, the
presence of difficult life events has been directly asso-
ciated with suicidal ideation [35]. The amount of
literature on dieting and starvation has hypothesized
that malnutrition and micronutrient deficiency among
food insecure populations could explain the link exist-
ing between suicide behaviors and food insecurity
[36]. More research evidence is needed to further
explore the mechanism linking food insecurity and
suicidal behaviors besides the commonly known risk
factors; psychological factors.
Psychological factors have been extensively explored as

predictors for suicidal behaviors. The present study
found that psychosocial stresses; loneliness and anxiety
to be significantly associated with suicide behaviors
among in-school adolescents. Adolescents who were
lonely and worried most of the time (anxiety) during the
past 12 months preceding the survey were more likely to
have experienced suicide ideation and attempt. The
present study finding is comparable to previous studies
[8, 19, 23, 24]. Psychological disorders have been re-
ported to be present up to about 90% of adolescents
who attempted or committed suicide. For instance, in a
Finish longitudinal survey anxiety disorders was found
to be the strongest predictors of committing and/or
attempting suicide among children [7]. Therefore, there
is a high need to screen for psychological disorders
among in-school adolescents who present with bizarre
mental problems or suicidal behaviors.
Family factors such as poor quality parent-

childrelationship are associated with an increased
risk of suicidal behaviors among adolescents. The
present study found that adolescents who had a
good parent attachment (parents or guardian who
could understand their problems most of the time or
always) were significantly less likely to have
experienced suicidal ideation and attempt. This
finding is comparable to previous studies in
Thailand, Benin, and Seychelles [19, 21–23]. In
Tanzania, there is one small-scale survey (2006
GSHS) which was done in Dar es Salaam city. In
this survey, it was found that in-school adolescents
who had good parental attachment were less likely
to have experienced suicidal ideation. However, this
survey was designed to be a nationally representative until
the latest GSHS of the year 2014 [6]. Social and family sup-
port may be a protective factor against health risk behaviors
such as suicide behaviors among adolescents. There is

Shayo and Lawala BMC Psychiatry          (2019) 19:227 Page 6 of 8



evidence that school-based education programs for parents
of the students can improve family and school protective
factors against adolescent’s suicidal behaviors [37].
Furthermore, the present study revealed that the

risk of suicidal ideation and attempt decreases with
increasing age, even after controlling for all other
confounders. This finding is comparable with previ-
ous studies in Thailand and the Republic of
Seychelles [19, 22], however, it is contrary to study
in China [37]. There is a possibility of uncovered
risk factors responsible for the increased likelihood
of suicide behaviors among younger adolescents.
However, some studies have reported a higher preva-
lence of psychiatric disorders like anxiety in younger
adolescents, even at the age of 8 years [7]. Therefore,
age-specific mental health evaluation and promotion
may be necessary among young adolescents.
The current study has the following strengths;

first, we think this is the first study in Tanzania and
possibly in sub-Saharan Africa to have examined the
link between food insecurity and suicidal behaviors
among in-school adolescents. Therefore, we think to
some extent the present study can be a representa-
tive of low-income countries with limited household
food security and poor food policy at the school
level. Second, this is the first nationally representa-
tive sample analysis to explore the risk factors
associated with suicidal behaviors among in-school
adolescents in Tanzania. Third, we have used mul-
tiple imputation to examine the effect of missing
data which is a common occurrence for national
survey studies.
On the other hand, the present study has the follow-

ing limitations; the study was based on adolescents
who were attending school and therefore the finding
may not be generalizable to other adolescents who
were out-of-school. For instance, in the year 2014, the
gross enrollment of pupils in Tanzanian primary and
secondary school was 82.62 and 31.67%, respectively
[38]. There were about 2.2 million out-of-school chil-
dren at the primary school level (aged 7–13), and 1.7
million out-of-school children at the lower secondary
school level (aged 14–17) by 2015 [39]. Second, since
the questionnaire was self-reported it relied upon
study participants recall memory, therefore, there
could be potential recall bias. Third, some variable in
our study, such as parental-child attachment was
based on a single response to a single item concept,
hence could have unfairly reflected a complex concept
behind parental care and suicidal behaviors among ad-
olescents. Fourth, the current study did not collect
data about family factors such as the family history of
suicidal behaviors and the number of guardians/par-
ents. Studies have shown that a family history of

suicidal behaviors, family discord, loss of a parent to
death or divorce are associated with a higher risk of
suicidal behaviors among adolescents [7]. The inclu-
sion of these factors in the survey could have strength-
ened the present study.

Conclusions
The current study provides valuable insight about the
rarely explored phenomenon of the link between food
insecurity and suicidal behaviors among adolescents,
and particularly of LMICs setting with food insecurity
and probably poor food policy at the school level. The
study found that adolescents who are food insecure were
more likely to have experienced suicide ideation and at-
tempts. The findings from the present study may be uti-
lized to increase awareness about the scope of food
insecurity and its link with mental health disorders such
as suicidal behaviors. Furthermore, the present study
may inform the policymakers and other potential
stakeholders to guide the policy and programs that
target food security at schools as well as the household/
family level. This may help to mitigate the burden of
suicide behaviors and other related food insecurity ef-
fects among adolescents. Nevertheless, school-based
mental health screening, evaluation, and promotion may
be needed for adolescents with suicidal behaviors.

Abbreviations
AOR: Adjusted odds ratio; CDC: Canters for Disease Control; FAO: Food and
Agriculture Organization of the United Nations; GSHS: Global School-based
Student Health Survey; HPES: Health Promotion and Education Section;
IFAD: International Fund for Agricultural Development; LMICs: Low and
Middle-income countries; MAR: Missing at random; MoEVT: Ministry of
Education and Vocational Training; MoHSW: Ministry of Health and Social
Welfare; NSHP: National School Health Program; OR: Odds ratio;
UNICEF: United Nations Children’s Fund; USA: United States of America;
WFP: World Food Program; WHO: World Health Organization

Acknowledgments
We are grateful to the World Health Organization (Geneva) and the
Centre for Disease Control and Prevention (USA) for making data
available publicly for further analysis. We are also thanking the
Tanzania ministries of Health and Education, study participants, and
the study team for making the first nationally representative Tanzania
Global School-based Students Health Survey 2014 possible. The World
Health Organization and the government of the study country had no
influence on the current analysis and decision to publish the current
analysis findings.

Authors’ contributions
FKS: Hypothesis development, literature search and reviewing the
relevant articles, data analysis and interpretation, and writing the
manuscript. PSL: Hypothesis development, literature search and
reviewing the relevant articles, data interpretation, and writing the
manuscript. All authors have read and approved the manuscript.

Funding
No funding was provided for the current study analysis.

Availability of data and materials
The dataset file used in the present study analysis is publicly freely
available on the WHO repository (http://www.who.int/ncds/surveillance/
gshs/tanzaniadataset/en/).

Shayo and Lawala BMC Psychiatry          (2019) 19:227 Page 7 of 8

http://www.who.int/ncds/surveillance/gshs/tanzaniadataset/en/
http://www.who.int/ncds/surveillance/gshs/tanzaniadataset/en/


Ethics approval and consent to participate
The present study was based on a retrospective analysis of existing
public domain (2014 Tanzania GSHS) survey dataset that is available
freely available online with all identifier information detached. The
Tanzania 2014 GSHS was approved by both the Tanzania Ministry of
Health and Social Welfare (MoHSW) (currently Ministry of Health,
Community Development, Gender, Elderly and Children /MoHCDGEC)
and Ministry of Education and Vocational Training (MoEVT) (currently
Ministry of Education, Science and Technology /MoEST). Therefore, the
ethical approval for the current study analysis was automatically
deemed unnecessary.

Consent for publication
Not applicable for the current analysis.

Competing interests
The authors declare that they have no competing interests.

Author details
1Department of Internal Medicine, Muhimbili University of Health and Allied
Sciences, P. O Box 65001, Dar es Salaam, Tanzania. 2Department of Psychiatry
and Mental Health, Mbeya Zonal Referral Hospital, P.O. Box 419, Mbeya,
Tanzania. 3Department of Global Health Entrepreneurship, Division of Public
Health, Graduate School of Tokyo Medical and Dental University, 1-5-45
Yushima, Bunkyo-ku, Tokyo 113-8510, Japan.

Received: 1 November 2018 Accepted: 11 July 2019

References
1. World Health Organization (WHO). Preventing suicide. CMAJ. 2014;143(7):609–10.
2. McKinnon B, Gariépy G, Sentenac M, Elgar FJ. Adolescent suicidal behaviors

in 32 low- and middle-income countries. Bull World Health Organ. 2016;
94(5):340–350F. https://doi.org/10.2471/BLT.15.163295.

3. World Health Organization (WHO). Mental health action plan 2013–2020.
WHO Libr cat data library cat data; 2013. p. 1–44.

4. Bachmann S. Epidemiology of suicide and the psychiatric perspective. Int J
Environ Res Public Health. 2018;15(7):1–23.

5. Page RM, Saumweber J, Hall PC, Crookston BT, West JH. Multi-country,
cross-national comparison of youth suicide ideation: findings from global
school-based health surveys. Sch Psychol Int. 2013;34(5):540–55.

6. Dunlavy AC, Aquah EO, Wilson ML. Suicidal ideation among school-
attending adolescents in Dar Es Salaam, Tanzania. Tanzan J Health
Res. 2015;17(1).

7. Cash S, Bridge J. Epidemiology of youth suicide and suicidal behavior. Curr
Opin Pediatr. 2010;21(5):613–9.

8. Nock MK, Borges G, Bromet EJ, Cha CB, Kessler RC, Lee S. Suicide and
suicidal behavior. Vol. 30, Epidemiologic Reviews; 2008. p. 133–54.

9. Food and Agriculture Organization of the United Nations (FAO),
International Fund for Agricultural Development (IFAD), United Nations
Children’s Fund (UNICEF), World Food Program (WFP) and World Health
Organization (WHO). The State of Food Security and Nutrition in the World
2018. Building climate resilience for food security and nutrition. Rome: FAO;
2018. License: CC BY-NC-SA 3.0 IGO

10. Food and Agriculture Organization. An introduction to the basic concepts
of food security food security information for action. Assessment. 1996:1–3.

11. Stuff JE, Casey PH, Szeto KL, Gossett JM, Robbins JM, Simpson PM, et al.
Household food insecurity is associated with adult health status. J Nutr.
2004;134(9):2330–5.

12. Hamelin AM, Beaudry M, Habicht JP. Characterization of household food
insecurity in Québec: food and feelings. Vol. 54, Social Science and
Medicine; 2002. p. 119–32.

13. Melchior M, Caspi A, Howard LM, Ambler AP, Bolton H, Mountain N, et al.
Mental health context of food insecurity: a representative cohort of families
with young children. Pediatrics. 2009;124(4):e564–72.

14. Chilton M, Booth S. Hunger of the body and hunger of the mind:
African American Women’s perceptions of food insecurity, health, and
Violence. J Nutr Educ Behav. 2007;39(3):116–25.

15. Anema A, Wood E, Weiser SD, Qi J, Montaner JSG, Kerr T. Hunger and
associated harms among injection drug users in an urban Canadian setting.
Subst Abus Treat Prev Policy. 2010;5(1):1–7.

16. Siefert K, Heflin CM, Corcoran ME, Williams DR. Food insufficiency and the
physical and mental health of low-income women. Women Health. 2004;
32(1–2):159–77.

17. Faught EL, Williams PL, Willows ND, Asbridge M, Veugelers PJ. The
association between food insecurity and academic achievement in
Canadian school-aged children. Public Health Nutr. 2017;20(15):2778–85.

18. Alaimo K, Olson CM, Frongillo EA. Family food insufficiency, but not
low family income, is positively associated with dysthymia and
suicide symptoms in adolescents. J Nutr. 2002;132(4):719–25.

19. Peltzer K, Pengpid S. Suicidal ideation and associated factors among
school-going adolescents in Thailand. Int J Environ Res Public Health.
2012;9(2):462–73.

20. Pandey GN. Biological basis of suicide and suicidal behavior. Bipolar
Disord. 2013;15(5):524–41.

21. Randall JR, Doku D, Wilson ML, Peltzer K. Suicidal behavior and
related risk factors among school-aged youth in the republic of
Benin. PLoS One. 2014;9(2):1–9.

22. Wilson ML, Dunlavy AC, Viswanathan B, Bovet P. Suicidal expression
among school-attending adolescents in a middle-income sub-Saharan
country. Int J Environ Res Public Health. 2012;9(11):4122–34.

23. Altangerel U, Liou J, Yeh P. Prevalence and predictors of suicidal
behavior among Mongolian high school students. Community Ment
Health J. 2014;50(3):362–72.

24. Mahfoud ZR, Afifi RA, Haddad PH, DeJong J. Prevalence and determinants
of suicide ideation among Lebanese adolescents: results of the GSHS
Lebanon 2005. J Adolesc. 2011;34(2):379–84.

25. Jacobs DG, Baldessarini RJ, Horton L, Ph D, Pfeffer CR. Assessment and
treatment of patients with suicidal behaviors; 2010.

26. Rubin DB. An overview of multiple imputation. Cambridge: Methods; 1988.
27. Rubin DB. Multiple imputation for non-response in surveys (Wiley Series in

Probability and Statistics); 1987.
28. Howell D. Treatment of missing data; 2014.
29. Azeredo CM, Levy RB, Peres MFT, Menezes PR, Araya R. Patterns of health-

related behaviors among adolescents: a cross-sectional study based on the
National Survey of school health Brazil 2012. BMJ Open. 2016;6(11):e011571.

30. Lee KJ, Carlin JB. Recovery of information from multiple imputation: a
simulation study. Emerg Themes Epidemiol. 2012;9(1):3. https://doi.org/10.11
86/1742-7622-9-3.

31. Romo ML, Kelvin EA. Impact of bullying victimization on suicide and
negative health behaviors among adolescents in Latin America. Rev Panam
Salud Publica/ Pan Am Health. 2016;40(5):347–55.

32. Vavrus F, Moshi G. The Cost of a ‘Free’ Primary Education in Tanzania. Int
Crit Child Policy Stud 2 (1). 2009;2(1):31–42.

33. Godda H. Free secondary education and the changing roles of the
heads of public schools in Tanzania: are they ready for new
responsibilities? 2018. p. 1–23.

34. Ke J, Ford-Jones EL. Food insecurity and hunger: A review of the effects on
children’s health and behavior. Paediatr Child Health. 2015;20(2):89–91.
https://doi.org/10.1093/pch/20.2.89.

35. Liu X, Tein JY. Life events, psychopathology, and suicidal behavior in
Chinese adolescents. J Affect Disord. 2005;86(2–3):195–203.

36. Davison KM, Marshall-Fabien GL, Tecson A. Association of moderate
and severe food insecurity with suicidal ideation in adults: national
survey data from three Canadian provinces. Soc Psychiatry Psychiatr
Epidemiol. 2015;50(6):963–72.

37. Cheng Y, Tao M, Riley L, Kann L, Ye L, Tian X, et al. Protective factors
relating to decreased risks of adolescent suicidal behavior. Child Care
Health Dev. 2009;35(3):313–22.

38. The United Republic of Tanzania. United Nations Educational, Scientific and
Cultural Organization. http://uis.unesco.org/country/TZ. Accessed 27 Apr 2019.

39. United Nations Educational, Scientific and Cultural Organization.
Global initiative on out-of-school children: Tanzania verification of the
out-of-school children study; 2018. p. 16.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Shayo and Lawala BMC Psychiatry          (2019) 19:227 Page 8 of 8

https://doi.org/10.2471/BLT.15.163295
https://doi.org/10.1186/1742-7622-9-3
https://doi.org/10.1186/1742-7622-9-3
https://doi.org/10.1093/pch/20.2.89
http://uis.unesco.org/country/TZ

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Method
	Data source
	Sampling technique and sample size
	Data management
	Operational definitions of variables
	Dependent variables
	Independent variables
	Primary independent variable
	Other independent variables
	Data process and analysis


	Results
	Participant’s demographics, the prevalence of suicidal behaviors, and risk factors
	Risk factors and suicide behaviors
	Predictors of suicidal behaviors
	Food insecurity and suicide behaviors
	Psychosocial behaviors and suicidal behaviors
	Demographics and suicide behaviors


	Discussion
	Conclusions
	Abbreviations
	Acknowledgments
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

