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Abstract

Background

Suicide which is considered a psychiatric emergency, is a serious cause of mortality world-
wide. Youth living with HIV/AIDS (YLWHA) have higher rates of suicidal behavior than the
general public. This study aimed to assess the magnitude and associated factors of suicide
ideation and attempt among the Human Immune deficiency Virus (HIV) positive youth
attending anti-retroviral therapy (ART) follow up at St. Paul‘s hospital Millennium Medical
College and St. Peter's specialized hospital, Addis Ababa, Ethiopia.

Methods

In this cross-sectional study, 413 HIV positive youth were recruited for interviews, using the
systematic random sampling technique. The Composite International Diagnostic Interview
(CIDI) was used to assess suicide. PHQ-9, the Oslo social support and HIV perceived
stigma scale instruments were used to assess the factors. We computed bivariate and multi-
variable binary logistic regressions to assess factors associated with suicidal ideation and
attempt. Statistical significance was declared at P-value <0.05.

Result

The magnitude of suicidal ideation and attempts were found to be 27.1% and 16.9%,
respectively. In the multivariate analysis, female sex (adjusted odd ratio(AOR) = 3.1, 95%
Cl, 1.6-6.0), family death (AOR = 2.1, 95%CI 1.15-3.85), WHO clinical stage Il of HIV
(AOR = 3.1 95% CI 1.3-7.35), WHO clinical stage IV of HIV (AOR = 4.76, 95%ClI, 1.3—
7.35), co-morbid depression (AOR = 7.14, 95%Cl, 3.9-12.9), and perceived HIV stigma
(AOR =4.2, 95%Cl, 2.27-8.2) were significantly associated with suicidal ideation, whereas
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female sex (AOR =4.12, 95%ClI, 1.82—9.78), opportunistic infections (AOR = 3.1, 95%ClI,
1.6-6.04), WHO clinical stage Il of HIV (AOR = 3.1 95%CI 1.24-7.81), co-morbid depres-
sion (AOR = 5.6 95% Cl, 2.8—11.1), and poor social support (AOR = 3.4, 95%Cl, 1.2-9.4)
were statistically significant with suicidal attempt. The result suggests that the magnitude of
suicidal ideation and attempts among HIV positive youth were high. We recommend that cli-
nicians consider youth with comorbid depression, perceived HIV stigma and poor social
support.

Introduction

HIV/ AIDS is one of the most serious health and development challenges in the world. About
36.7 million people were living with HIV at the end of 2016[1], of those 11.8 million were
young people aged 15 to 24 years [2]. Approximately two-thirds of the victims were in sub-
Saharan Africa, with 43% new cases in eastern and southern Africa. As HIV primarily affects
the most productive age groups, one third of the new cases are from 15-24 years of age [3].
Youth and young adults account for a large percentage of the HIV/AIDS cases in Ethiopia.
AIDS death has risen among adolescents and young men and women since 2001[4]. HIV epi-
demic has slowed economic growth and over all development in Africa by depleting the
human resource capital [5] and erasing earlier gains life in expectancy [6, 7].

Mental health and HIV/AIDS are closely interlinked with each other; mental health prob-
lems increase the risk for HIV/AIDS and interferes with its treatment for lack of insight about
the illness and decision-making problems. Conversely some mental disorders occur because of
HIV infection which may result from HIV- related stigma, opportunistic infections and medi-
cation side effects [8, 9]. Because of the presence of advanced therapy that has transformed
HIV/AIDS into a chronic illness, it is associated with high risk for suicidal ideation, attempted
and completed compared to the general population [10]. Mental illness associated outcomes,
such as suicide are a neglected global health priorities, particularly for the young public and a
leading cause of health-related disability, affecting 10-20% of the youth with HIV worldwide
[11].

Suicidal behavior is a complicated process that ranges in severity from thinking about kill-
ing oneself to doing it. Suicidal ideation is an important phase in the suicidal process, preced-
ing attempted suicide; it is the major risk factor for completing suicide and is also a potentially
fatal event. Suicide attempts are up to 20 times more frequent than complete suicides [12]. Sui-
cidal behavior is a major health concern worldwide, and the problem varies across developed
and developing countries. At least a million people are estimated to die annually by suicide
worldwide [13, 14].

In the general public, the annual global suicide rate is 11.4 per 100 000 population or one
death every 40 seconds. It is estimated to contribute over 2.4% of the global burden of disease
by the year 2020, and the rate of death because of suicide will increase to one every 20 seconds
[15]. The national cost of suicide, including suicide attempts, in the United States in 2013 was
$58.4 billion [16, 17]. Suicide is now the 10th leading cause of death worldwide and the 3rd
leading cause of death between the ages 15-24 years [12].

People with HIV/AIDS have 7 to 36 times more risk for suicidal ideation and attempt com-
pared to the general public [10, 18]. The pattern of suicide attempt and suicidal ideation may
differ throughout the progression of HIV infection. The initial 6 months after the diagnosis of
HIV and the onset of a physical complication of AIDS are a high risk period for suicidality
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[19]. Different studies showed that the global magnitude of suicidal ideation and attempts
among HIV positive youth varied across the world. For example, the magnitude of suicidal
ideation has been 10% in southeastern United States [20], 21.6% Chicago city, in USA [21],
14% in Canada [22], 15.5% in Thailand [23], 9.7% in Jamaica [24], 24% in Johannesburg [25],
16% in Nigeria [26], and 11% in Rwanda [27]. The magnitude of suicidal attempt was 9% in
Japan[28], 3.5% in Canada[22], 8.2% in Thailand [23], 5% in Johannesburg, South Africa
[25],1.3% in Nigeria [26], 20% in Rwanda [29], and Uganda [30].

Moderating and risk factors for suicide ideation and attempts among youth living with
HIV/AIDS have been sex, depression, clinical stage of HIV, death in a family and hospital
admission. HIV related stigma and poor social support have also been the other risk factors for
suicide [20, 31-34].

Youth and young adults account for a large percentage of all HIV/AIDS cases in Ethiopia.
Living with chronic diseases, like HIV/AIDS may increase the risk for suicide. Although sui-
cide is common among HIV positive youth worldwide, there is little report about suicide
among HIV positive youth in Ethiopia. So, the aim of this study was determining the magni-
tude of suicidal ideation and attempts and associated factors among HIV positive youth would
contribute to early intervention and further decrease of the burden of suicide and to improve
patients quality of life.

Methods and materials
Study settings and populations

An institution-based cross-sectional study was conducted among HIV positive youth attend-
ing ART follow ups at St. Paul’s hospital Millennium Medical College and St. Peter‘s special-
ized hospital, Addis Ababa, Ethiopia, in May and June 2018. Addis Ababa, the capital of
Ethiopia, had a total of 608 health facilities (hospitals, health centers, and private clinics) serv-
ing more than three million inhabitants. St. Paul’s hospital Millennium Medical College and
St. Peter’s specialized hospital provide a variety of services, including Antiretroviral Therapy to
adults and the youth.

Participants

The participants of this study were HIV/AIDS patients receiving follow up care at St. Paul’s
Millennium Medical College and St. Peter's specialized hospitals, Addis Ababa, Ethiopia. The

2
72) p(1—
single population proportion formula, n = w

with 5% margin of error, 95% confidence
level and 50% proportion used to calculate sample size yielded 423 (including 10% non-
response rate). The average number of patients was calculated with their monthly visit in
mind. Participants were selected for interviews using the systematic random sampling

technique.

Inclusion and exclusion criteria

HIV positive youth attending ART follow ups in both hospitals during the study were
included, whereas participants seriously ill and unable to communicate were excluded.

Measurement

Suicidal ideation and attempts were assessed using the suicidality module of the World Mental
Health (WMH) survey initiative version 3.0 of the World Health Organization (WHO) Com-
posite International Diagnostic Interview (CIDI) which was validated in Ethiopia. To assess
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suicidal ideation, participants were asked: “Have you ever seriously thought about committing
suicide?” If “yes”, the patient had suicide ideation. For suicidal attempts, participants were
asked: “Have you ever attempted suicide?” if “yes”, the patient had made a suicide attempts
[35]. Depression was measured by PHQ-9. A cut off point of ten and above was used for
depression [36]. Social support was measured by the Oslo social support scale. The scale ran-
ged from 3-14,and the scores 3-8,9-11,and 12-14 stood for “poor”, “moderate” and “strong”
social support, respectively [37]. Stigma was measured by a 12 item HIV perceived stigma
scale. The scale consisted of a four-point likert scale questions concerning disclosure status,
negative self-image, and public attitudes to which the responses varied from “strongly dis-
agree” to “strongly agree”. Patients who scored greater than or equal to the mean (>19.7) were
considered as having HIV perceived stigma [38]. To assess current substance use, respondents
were asked: “Have you ever used any substance (none medical use) for the last three months?”,
and forever use of substance, respondents were asked,” Have you ever used substance (none
medical use) in your lifetime?”

Data on stages of HIV, CD4 count, drug regimen and history of opportunistic infections
were gathered from patient records.

Items on socio-demographic factors (age, sex, ethnicity, religion, marital status, educational
status and occupational status) were adopted from a variety of literature[20, 34].

Data collection

Data were collected by face to face interviews using a semi-structured questionnaire by four
trained psychiatry nurses by the Ambharic version of the tool for a month. The questionnaire
was designed in English and translated to Amharic and back to English to maintain consis-
tency. Data collectors were trained on an introduction to suicide and HIV, research methods,
interviewing skills, sampling, recruitment and the ethical aspects of the research.

Data processing and analysis

All data were checked for completeness and consistency and entered in to Epi-Data version
3.1 and then exported to SPSS for windows version 20 for analysis. Descriptive and bivariate
logistic regression analyses were computed to see the frequency distribution and to test the
association between independent and dependent variables, respectively. Factors associated
with suicidal ideation and attempts were selected during the bivariate analysis with a p-value
<0.2 for further multivariate analysis in which variables with less than 0.05 P-value at a 95%
confidence interval were considered as statistically significant.

Ethical considerations

Approval was obtained from the Ethical Review Board and ethical clearance from the joint
Ethical Review Committees of the University of Gondar and Amanuel mental specialized hos-
pital. A formal letter of permission was obtained from St. Paul’s hospital Millennium Medical
College and St. Peter's specialized hospital. We received written informed consent from the
study participants and assent from officially authorized foster parents after explaining the pur-
pose of the study. Confidentiality was maintained by omitting personal identifiers.

Results

A total of 413 participants took part with a response rate of 97.6%. The mean age of the respon-
dents was 20.9 (+SD = 2.9) years; more than three-fifths (63.2%), of were female; 235 (56.9%)
were Orthodox Christian; 331 (80.1%) were single, and 174(42.1%) Amhara by ethnicity.
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Table 1. Sociodemographic characteristics of HIV positive youth follow up at SPSH and SPHMMC Addis Ababa, Ethiopia, 2018 (n = 413).

Variables Category Frequency(n) Percentage (%)
Age 15-19 131 31.7
20-24 282 68.3
Sex Male 152 36.8
Female 261 63.2
Religion Orthodox 235 56.9
Muslim 109 26.4
Protestant 69 16.7
Ethnicity Ambhara 174 421
Oromo 156 37.8
Tigre 18 4.4
Gurage 65 15.7
Marital status Married 67 16.2
Single 331 80.1
Divorced 5 1.2
Widowed/er 10 2.4
Educational status Uneducated 31 7.5
primary 223 54
secondary 58 14
preparatory 36 8.7
college and above 65 15.7
Family death No 276 66.8
Yes 137 33.2
Living arrangement With family 334 80.87
Alone 79 19.13
Disclosure status Yes 360 87.2
No 53 12.8

https://doi.org/10.1371/journal.pone.0224371.t001

More than half (54%) had primary school education, and 137(33.2%) had history of family
death. Of the respondents, 334(80.9%) lived with their family members, and about 360(87.2%)
disclosed their HIV status (Table 1).

Of the respondents, 187(45.3%) were on WHO clinical stage I of HIV/AIDS. The majority,
376(91%) had CD4 count >200 cell/mm3, and about 154(37.3%) had history of opportunistic
infections. A small number, 28(6.8%) and 16(3.9%), of the participants had family history of
mental illness and suicide, respectively. Nearly one-third (31.7%) of the respondents had
comorbid depression symptoms (Table 2).

Regarding psychosocial factors, more than half (52.3%) and 47.7% of the participants had
perceived HIV stigma and no such stigma, respectively. About ninety-seven participants had
poor social support (Fig 1).

Of the participants, 121 (29.3%) consumed alcohol once in their lifetime, and 25(6.5%)
were doing that at the moment; 13(3.1%) used khat (leaves) /Catha edulis/during the study
(Fig 2).

Magnitude of suicidal ideation and attempt

The magnitude of suicidal ideation and suicidal attempt among participants were 27.1%, with
a95% CI (22.5%, 31.5%) and 16.9% with a 95% CI (13.3%, 20.3%), respectively. More than
three fourths, 54 (77.1%) attempted suicide once in their lifetime, and 44(62.9%) used drug
over-dose for the attempts (Table 3).
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Table 2. Clinical factors of HIV positive youth follow up at SPSH and SPHMMC Addis Ababa, Ethiopia, 2018 (n = 413).

Variables
WHO clinical stage of HIV

CD4 count

Serum status knowing duration

Opportunistic infections (OI)

Family history of mental illness

Family history of suicide

History of hospital admission

Type of medication

Depression

*others = 2a, 2e, 1h

https://doi.org/10.1371/journal.pone.0224371.t1002

Category Frequency(n) Percentage (%)
Stage I 187 45.3
Stage IT 137 33.2
Stage III 48 11.6
Stage IV 41 9.9
<200 cells/mm3 37 9
>200 cells /mm3 376 91
<6month 14 34
> = 6 month 399 96.6
No 259 62.7
Yes 154 37.3
No 385 93.2
Yes 28 6.8
No 397 96.1
Yes 16 39
No 329 79.7
Yes 84 20.3
le (TDE-3TC-EEFV) 253 61.3
1d (AZT-3TC-EFV) 105 254
1c (AZT-3TC-NVP) 26 6.3
1f (TDF+3TC+NVP) 17 4.1
*Others 12 3
No 282 68.3
Yes 131 31.7

Factors associated with suicidal ideation among HIV positive youth

To determine the association of independent variables with suicidal ideation, bivariate and
multivariate logistic regression analyses were carried out. In the bivariate analysis, factors
including female sex, history of family death, WHO clinical stage of HIV, opportunistic infec-
tions, living arrangements, disclosing HIV status, depression, social support, perceived stigma
to HIV, and family history of mental illness were significantly associated with suicidal ideation.
The result of the multivariate analysis showed that female sex, WHO clinical stage of HIV, his-
tory of family death, comorbid depression and perceived HIV stigma were statistically signifi-
cant with suicidal ideation at a p-value <0.05 (Table 4).

Factors associated with suicide attempts among HIV positive youth

In the bivariate logistic regression factors including female sex, history of opportunistic infec-
tion, WHO clinical stage III of HIV, living arrangements, disclosure status of HIV,depression,
social support, perceived stigma to HI, family history of mental illness, and history of family
death were significantly associated with suicidal attempts.

The result of the multivariate analysis showed that female sex, history of opportunistic
infections, WHO clinical stage III of HIV, comorbid depression and poor social support were
statistically significant to suicidal attempts (Table 5).

Discussion

Youth living with HIV/AIDS had high rates of suicidal behavior. The magnitude of suicidal
ideation among HIV positive youth was 27.1% with a 95% CI (22.5%-31.5%). This finding was
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® poor social support

B moderate social support

= strong social support

Fig 1. Social support of HIV positive youth at SPSH and at SPHMMC Addis Ababa, Ethiopia, 2018 (n = 413).

https://doi.org/10.1371/journal.pone.0224371.9001

consistent with reports of other studies. For example,31% in Uganda [39], 24% in South Africa
[25] and 26% in USA [40]. Conversely, our 27.1% was higher than the results of various stud-
ies, such as 16% in Nigeria [26], 11% in Rwanda [27], 15.5% in Thailand [23], 9.7% in Jamaica,
[24], 11.5% in Mexico [41], 14.0% in Canada [22] and 21.6%, and 10.0% in USA [21, 42].The
possible reason for the differences might be small sample size and population variations; for
example, in Nigeria, children were included in the study [26]. It might also be variations in the
health status of the study population, for instance HIV negative youth participated in Jamaica,
Mexico and Canada, whereas this study focused on HIV-positive youth. Furthermore, study
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Fig 2. Substance-related characteristics of HIV positive youth follow up at SPSH and SPHMMC Addis Ababa, Ethiopia, 2018 (n = 413).
https:/doi.org/10.1371/journal.pone.0224371.9002

design (retrospective, prospective cohort) conducted in USA and a case-control in Rwanda
and Thailand might have been the other possible reasons.

On the other hand, this finding was lower than those of other countries, like 31.6 and 64%
in China [33, 43] where a cohort study was carried out. It might also be due to socio-cultural
differences, for example, the degree of openness with which people reported their experiences
might not be similar across cultures.

The magnitude of suicidal attempt in this study was 16.9% with a 95% CI (13.3%-20.3%),
consistent with those of other studies, for example, 19.5%, 20% in Kampala and Uganda [30,
39, 44] and 20% in Rwanda[29]. Suicidal attempts in this study were higher than the 12%
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Table 3. Suicidal ideation and attempt among respondents at SPSH and SPHMMC Addis Ababa, Ethiopia, 2018 (n = 413).

Variables

Ever suicidal ideation

Suicidal ideation in one month

Ever plan of suicide

Ever suicide attempt

Suicide attempt in one month

Frequency of suicide attempt

Reason for suicidal attempt

Method of attempt

https://doi.org/10.1371/journal.pone.0224371.t1003

Category Frequency (n) Percent (%)
No 301 72.9
Yes 112 27.1
No 391 94.3
Yes 22 5.7
No 356 86.2
Yes 57 13.8
No 343 83.1
Yes 70 16.9
No 399 96.6
Yes 14 3.4
Once 54 77.1
Two times 9 12.9
More than two 7 10
Physical illness 52 72.9
Family conflict 16 229
Death of family/poverty 3 43
Hanging 18 25.7
Drug over dose 44 62.9
Poisoning 8 11.4

noted in Rwanda [27], 1.3% in Nigeria [26], 5% in South Africa [25], 8.2% in Thailand [23],
9% in Japan [28] and 13% in US [42]. The difference might be variations in the study popula-
tions. For example, in the Nigerian study children were included. Suicide attempts are rare
before 12 years of age due to cognitive immaturity as a protective factor [12]. Another possible
reason might be differences in the health status of study populations involved. For example,
HIV negative youth participated in Japan, while our work focused on HIV-positive youth. Pro-
spective cohort study designs used in the US and the case-control study in Rwanda and Thai-
land might have also been other possible reasons for the variations. But 16.9% was lower than
22.6% in China [33]. This difference might be the result of socio-cultural variations relating to
participants’ readiness to disclose their experience of suicidal attempts openly.

Female sex, history of family death, WHO clinical stage III and IV of HIV, comorbid
depression, and perceived stigma about HIV were significantly associated with suicidal idea-
tion. The greater likelihood of suicidal ideation among women than men in our work was sim-
ilar to the reports of other studies in Jamaica [24], Mexico [41], South Africa [45] and the US
[42], possibly because of women’s greater vulnerability to psychological distress due to differ-
ence hypotheses involving hormonal differences, the effects of childbirth, psychosocial stress-
ors and behavioral models of learned helplessness[12]. Suffering from different psychological
distress, might lead to suicidal ideation because they may consider suicide a better choice for
ending their emotional pain, and results might lead to suicide ideation.

Participants with history of family death were more likely to develop suicide ideation than
those who had no history family death. This result is supported by other studies, in South
Africa[46] and America [47].

WHO clinical stages of III and IV of HIV were significantly associated with suicidal idea-
tion. This might be because the classification of clinical stages are based on the presence and
absence of opportunistic infections. HIV-positive patients on advanced clinical stages might
have poor quality of life which may lead them to think of death. This views is supported by
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Table 4. Factors associated with suicidal ideation of participants at St. SPSH and SPHMMC Addis Ababa, Ethiopia, 2018 (n = 413).

Variables Category Suicidal ideation COR, (95%CI) AOR, (95%CI)
No yes

Sex Male 130 22 1 1

Female 171 90 3.11(1.9-5.2) 3.1(1.6-6.0)"**
History of a family death No 215 61 1 1

Yes 86 51 2.1(1.3-3.3) 2.1(1.2-3.9)*
WHO clinical stage of HIV Stage I 152 35 1 1

Stage II 106 31 1.3(.7-2.2) 1.5(.7-2.9)

Stage III 29 19 2.9(1.4-5.7) 3.1(1.3-7.4)*

Stage IV 14 27 8.4(4.0-17.6) 4.8(1.8-1.8)**
Opportunistic infection No 199 60 1 1

Yes 102 52 1.7(1.1-2.6) 1.18(.7-2.2)
Living arrangement With family 268 72 1 1

Alone 33 40 4.5(2.7-7.7) 1.2(.5-3.1)
Disclose of HIV status Yes 282 78 1 1

No 19 34 6.5(3.5-11.9) 2.7(.9-7.7)
Depression No 248 34 1 1

Yes 53 78 10.7(6.5-17.7) 7.1(3.9-12.9)***
Social support Poor 56 41 4.5(2.3-9.1) 1.2(.5-2.9)

Moderate 159 57 2.2(1.2-4.2) 1.3(.6-2.8)

Strong 86 14 1 1
HIV perceived stigma No 174 23 1 1

Yes 127 89 5.3(3.2-8.9) 4.3(2.3-8.2)"**
History of family mental illness No 285 100 1 1

Yes 16 12 2.1(.9-4.7) 0.7(2-2.1)

*P- value < 0.05
** P-value < 0.01
***P-value < 0.001, VIF = 1.06-2.1

Goodness of fit test corresponding P-value = 0.68

https://doi.org/10.1371/journal.pone.0224371.t1004

other studies [48, 49]. Comorbid depression was found to be significantly associated with sui-
cidal ideation. This is consistent with the findings of studies in Japan [28] and China [33]. This
is probably because depressed individuals might have low serotonin neurotransmitter. This
neurotransmitter disturbance in the brain might contribute to hopelessness, guilt, and worth-
lessness which might again expose to suicidal ideation [50].

In addition, perceived stigma for HIV was significantly associated with suicidal ideation.
This result is in line with the findings of other studies in South Africa [46], China [33], and
America [47]. In this study, almost half (52.3%) of the youth experienced HIV related per-
ceived stigma which might be related to stigma attributed to psychological distress, low self-
esteem, anxiety and depression [51]. The negative effects of stigma may aggravate the psycho-
logical pressure of youth living with HIV/AIDS and might lead to suicidal ideation because
they might consider suicide as a better choice for ending their emotional pain and discrimina-
tion resulting from the disease.

Female sex, opportunistic infections, WHO clinical stages of HIV, comorbid depression
and poor social support were significantly associated with suicide attempts. Females were
more likely to develop suicidal attempts than males as reported in South Africa, Canada and
the US [42, 45, 52]. Women have greater vulnerability to psychological distress because of
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Table 5. Factors associated with a suicide attempt of participants at SPSH and SPHMMC Addis Ababa, Ethiopia, 2018 (n = 413).

Variables

Sex

WHO clinical stage HIV

Opportunistic infection

Living arrangement

Disclose of HIV status

Depression

Social support

HIV perceived stigma

History of family mental illness

History of family death

*P-value < 0.05
** P-value < 0.01

***P-value < 0.001, VIF 1.06-2.10

Goodness of fit test corresponding P-value = 0.37

https://doi.org/10.1371/journal.pone.0224371.t1005

Category Suicidal attempt COR (95%CI) AOR (95%CI)
No yes

Male 142 10 1 1

Female 201 60 42 (2.1-8.6) 4.1(1.8-9.8)*

Stage I 164 23 1 1

Stage II 124 13 .8(.4-1.5) .6(.3-1.4)

Stage 111 33 15 3.2(1.5-6.9) 3.1(1.2-7.8)*

Stage IV 22 19 6.2(2.9-13.1) 2.5(.9-6.4)

No 233 26 1 1

Yes 110 44 3.6 (2.1-6.1) 3.1(1.6-6.0)**

With family 294 46 1 1

Alone 49 24 3.1 (1.8-5.6) 8(.3-2.3)

Yes 311 49 1 1

No 32 21 42(2.2-7.8) 1.7(.5-5.5)

No 263 19 1 1

Yes 80 51 8.8(4.9-15.8) 5.6(2.8-11.1)***

Poor 61 36 5.9(2.7-13.3) 3.4(1.2-9.4)*

Moderate 191 25 1.3(.6-2.9) 1.0(.4-2.6)

Strong 919 9 1 1

No 177 20 1 1

Yes 166 50 2.7 (1.5-4.7) 1.6(.8-3.4)

No 323 20 1 1

Yes 62 8 2.1(.9-4.9) 9(.3-2.9)

No 236 107 1 1

Yes 40 30 1.7(.9-2.8) 1.1(.6-2.2)

various hypothetical hormonal differences, the effects of childbirth, psychosocial stressors, and
behavioral models of learned helplessness[12], which might push them to consider suicide a
better choice for ending their emotional pain and make suicide attempts.

Patients with opportunistic infections were 3.1 times more likely to attempt suicide com-
pared to patients with no such infections. This is possibly because physically weak and emaci-
ated patients might be too hopeless to make suicide attempts. The current result is consistent
with those of other studies [34].

WHO clinical stage of HIV was significantly associated with suicidal attempts. HIV positive
patients with advanced immune suppression may suffer from a variety of opportunistic infec-
tions, and the agony might lead them to suicidal attempts. This finding was supported by the
results of other works[48]. In this study patients with comorbid depressive symptoms were
high likely to make suicidal attempts. It might be the direct effect of depression on patients to
feel hopeless, isolated and worthless [50].This is consistent with the result of a previous study
in Japan [28].

Social support plays an important role in the psychological adjustment of people living with
HIV/AIDS([53]. Patients with poor social support may face difficulty adjusting to psychological
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problem by themselves and feel lonely to the extent of increasing their suicidal risk [54]. In this
study patients with poor social support were at high risk for suicidal attempts.

Limitation of the study

Our cross-sectional design has prevented us from reporting the casual relationships of the
associations we found. In addition, social desirability and recall bias might have also been the
other limitations. Because the data collection method was face-to-face interviews, individuals
might have given socially acceptable answers during the interviews, especially to substance-
related questions.

Conclusion

The magnitude of suicidal ideation and attempts among youth living with HIV/AIDS were
found to be high. Both suicidal ideation and attempts were statistically significant with the
female sex, WHO clinical stage of HIV and co-morbid depression. History of family death and
perceived HIV stigma were significantly associated with suicidal ideation. The presence of
opportunistic infections and poor social support were significantly associated with suicidal
attempts. Therefore, we recommend early suicide focused regular screening and linkage with
mental health service providers. It is necessary to give emphasis to youth with comorbid
depressive symptoms, perceived HIV stigma and the treatment of opportunistic infections (S1
Table and S2 Table).

Supporting information

S1 Table. Factors associated with suicidal ideation of participants at St. SPSH and
SPHMMC Addis Ababa, Ethiopia, 2018 (n = 413).
(PDF)

S2 Table. Factors associated with a suicide attempt of participants at SPSH and SPHMMC
Addis Ababa, Ethiopia, 2018 (n = 413).
(PDF)

Acknowledgments

The authors acknowledge the University of Gondar and Amanuel Mental Specialized Hospital
for funding the study. We extend our gratitude to data collectors, supervisors and study partic-
ipants for their time and effort. We also thank Mr. Demeke Dessu for his great contribution in
language editing of the manuscript

Author Contributions

Data curation: Mesele Wonde.

Formal analysis: Mesele Wonde.

Investigation: Mesele Wonde.

Methodology: Mesele Wonde.

Supervision: Mesele Wonde.

Writing - original draft: Mesele Wonde, Shegaye Shumet.

Writing - review & editing: Haregewoin Mulat, Addis Birhanu, Aynalem Biru, Tilahun Kas-
sew, Shegaye Shumet.

PLOS ONE | https://doi.org/10.1371/journal.pone.0224371 November 5, 2019 12/15


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0224371.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0224371.s002
https://doi.org/10.1371/journal.pone.0224371

@ PLOS|ONE

Suicide among HIV positive youth in ART follow ups

References

1.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

Vu L, Burnett-Zieman B, Banura C, Okal J, Elang M, Ampwera R et al: Increasing uptake of HIV, sexu-
ally transmitted infection, and family planning services, and reducing HIV-related risk behaviors among
youth living with HIV in Uganda. Journal of Adolescent Health 2017, 60(2):S22-S28.

UNICEF, Joint United Nations Programme on HIV/AIDS, World Health Organization: Young people and
HIV/AIDS: Opportunity in crisis: The Stationery Office; 2002.

Kharsany AB, Karim QA: HIV infection and AIDS in Sub-Saharan Africa: current status, challenges and
opportunities. The open AIDS journal 2016, 10:34. https://doi.org/10.2174/1874613601610010034
PMID: 27347270

World Health Organization: Global update on the health sector response to HIV, 2014. 2014.

Dixon S, McDonald S, Roberts J: The impact of HIV and AIDS on Africa’s economic development. BMJ:
British Medical Journal 2002, 324(7331):232. https://doi.org/10.1136/bmj.324.7331.232 PMID:
11809650

Piot P, Bartos M, Ghys PD, Walker N, Schwartlander B: The global impact of HIV/AIDS. Nature 2001,
410(6831):968. https://doi.org/10.1038/35073639 PMID: 11309626

Topouzis D: Addressing the impact of HIV/AIDS on ministries of agriculture: focus on eastern and
southern Africa: Citeseer; 2003.

World Health Organization: Scaling up care for mental, neurological, and substance Use disorders
(mental health Gap action programme). In.

World Health Organization, Unicef: Towards universal access: scaling up priority HI. 2009.

Kalichman SC, Heckman T, Kochman A, Sikkema K, Bergholte J: Depression and thoughts of suicide
among middle-aged and older persons living with HIV-AIDS. Psychiatric Services 2000, 51(7):903—
907. https://doi.org/10.1176/appi.ps.51.7.903 PMID: 10875956

Vreeman RC, McCoy BM, Lee S: Mental health challenges among adolescents living with HIV. Journal
of the International AIDS Society 2017, 20(S3).

Sadock BJ, Sadock VA: Kaplan and Sadock’s synopsis of psychiatry: Behavioral sciences/clinical psy-
chiatry: Lippincott Williams & Wilkins; 2011.

Wasserman D, Cheng Q, Jiang G-X: Global suicide rates among young people aged 15-19. World psy-
chiatry 2005, 4(2):114. PMID: 16633527

Greydanus DE, Bacopoulou F, Tsalamanios E: Suicide in adolescents: A worldwide preventable trag-
edy. The Keio Journal of Medicine 2009, 58(2):95—-102. https://doi.org/10.2302/kjm.58.95 PMID:
19597305

World Health Organization: Preventing suicide: a global imperative: World Health Organization; 2014.
World Health Organization: Public health action for the prevention of suicide: a framework. 2012.

Shepard DS, Gurewich D, Lwin AK, Reed GA, Silverman MM: Suicide and suicidal attempts in the
United States: costs and policy implications. Suicide and life-threatening behavior 2016, 46(3):352—
362. https://doi.org/10.1111/sltb.12225 PMID: 26511788

Rizwan |, Irshad E: Suicide Risk among Individuals with HIV/AIDS. Bahria Journal of Professional Psy-
chology 2015, 14(1).

Rundell JR, Kyle KM, Brown GR, Thomason JL: Risk factors for suicide attempts in a human immuno-
deficiency virus screening program. Psychosomatics: Journal of Consultation and Liaison Psychiatry
1992. https://doi.org/10.1016/S0033-3182(92)72017-9 PMID: 1539099

Arseniou S, Arvaniti A, Samakouri M: HIV infection and depression. Psychiatry and clinical neurosci-
ences 2014, 68(2):96—109. https://doi.org/10.1111/pcn.12097 PMID: 24552630

Martinez J, Hosek SG, Carleton RA: Screening and assessing violence and mental health disorders in a
cohort of inner city HIV-positive youth between 1998-2006. AIDS patient care and STDs 2009, 23
(6):469—-475. https://doi.org/10.1089/apc.2008.0178 PMID: 19519231

Cheung AH, Dewa CS: Canadian community health survey: major depressive disorder and suicidality in
adolescents. Healthcare Policy 2006, 2(2):76. PMID: 19305706

Lee B, Chhabra M, Oberdorfer P: Depression among vertically HIV-infected adolescents in Northern
Thailand. Journal of the International Association of Physicians in AIDS Care 2011, 10(2):89-96.
https://doi.org/10.1177/1545109710397892 PMID: 21368007

Abel W, Sewell C, Martin J, Bailey-Davidson Y, Fox K: Suicide ideation in Jamaican youth: sociodemo-
graphic prevalence, protective and risk factors. West Indian medical journal2012, 61(5):521-525.
https://doi.org/10.7727/wimj.2011.144 PMID: 23441376

PLOS ONE | https://doi.org/10.1371/journal.pone.0224371 November 5, 2019 13/15


https://doi.org/10.2174/1874613601610010034
http://www.ncbi.nlm.nih.gov/pubmed/27347270
https://doi.org/10.1136/bmj.324.7331.232
http://www.ncbi.nlm.nih.gov/pubmed/11809650
https://doi.org/10.1038/35073639
http://www.ncbi.nlm.nih.gov/pubmed/11309626
https://doi.org/10.1176/appi.ps.51.7.903
http://www.ncbi.nlm.nih.gov/pubmed/10875956
http://www.ncbi.nlm.nih.gov/pubmed/16633527
https://doi.org/10.2302/kjm.58.95
http://www.ncbi.nlm.nih.gov/pubmed/19597305
https://doi.org/10.1111/sltb.12225
http://www.ncbi.nlm.nih.gov/pubmed/26511788
https://doi.org/10.1016/S0033-3182(92)72017-9
http://www.ncbi.nlm.nih.gov/pubmed/1539099
https://doi.org/10.1111/pcn.12097
http://www.ncbi.nlm.nih.gov/pubmed/24552630
https://doi.org/10.1089/apc.2008.0178
http://www.ncbi.nlm.nih.gov/pubmed/19519231
http://www.ncbi.nlm.nih.gov/pubmed/19305706
https://doi.org/10.1177/1545109710397892
http://www.ncbi.nlm.nih.gov/pubmed/21368007
https://doi.org/10.7727/wimj.2011.144
http://www.ncbi.nlm.nih.gov/pubmed/23441376
https://doi.org/10.1371/journal.pone.0224371

@ PLOS|ONE

Suicide among HIV positive youth in ART follow ups

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44.

Woollett N, Cluver L, Bandeira M, Brahmbhatt H: Identifying risks for mental health problems in HIV pos-
itive adolescents accessing HIV treatment in Johannesburg. Journal of Child & Adolescent Mental
Health2017, 29(1):11-26.

Bolakale AS, Taju NF, Olubukola A: Suicidality among HIV patients in a treatment center in Kaduna
metropolis, Nigeria. Sahel Medical Journal2016, 19(4):196.

Fawzi MCS, Ng L, Kanyanganzi F, Kirk C, Bizimana J, Cyamatare F et al: Mental health and antiretrovi-
ral adherence among youth living with HIV in Rwanda. Pediatrics 2016:€20153235. https://doi.org/10.
1542/peds.2015-3235 PMID: 27677570

Hidaka Y, Operario D, Takenaka M, Omori S, Ichikawa S, Shirasaka T: Attempted suicide and associ-
ated risk factors among youth in urban Japan. Social psychiatry and psychiatric epidemiology 2008, 43
(9):752-757. https://doi.org/10.1007/s00127-008-0352-y PMID: 18488128

Ng LC, Kirk CM, Kanyanganzi F, Fawzi MCS, Sezibera V, Shema Eet al: Risk and protective factors for
suicidal ideation and behaviour in Rwandan children. The British Journal of Psychiatry 2015, 207
(8):262—268. https://doi.org/10.1192/bjp.bp.114.154591 PMID: 26045350

Mutumba M, Resnicow K, Bauermeister JA, Harper GW, Musiime V, Snow RCet al: Development of a
psychosocial distress measure for Ugandan adolescents living with HIV. AIDS and Behavior2015, 19
(2):380—-392. https://doi.org/10.1007/s10461-014-0973-y PMID: 25577026

Martinez J, Harper G, Carleton RA, Hosek S, Bojan K, Clum G et al: The impact of stigma on medication
adherence among HIV-positive adolescent and young adult females and the moderating effects of cop-
ing and satisfaction with health care. AIDS patient care and STDs 2012, 26(2):108—115. https://doi.org/
10.1089/apc.2011.0178 PMID: 22149767

Gaughan DM, Hughes MD, Oleske JM, Malee K, Gore CA, Nachman S: Psychiatric hospitalizations
among children and youths with human immunodeficiency virus infection. Pediatrics 2004, 113(6):
e544—e551. https://doi.org/10.1542/peds.113.6.e544 PMID: 15173535

Wang W, Xiao C, Yao X, Yang Y, Yan H, Li S: Psychosocial health and suicidal ideation among people
living with HIV/AIDS: A cross-sectional study in Nanjing, China. PloS one 2018, 13(2):e0192940.
https://doi.org/10.1371/journal.pone.0192940 PMID: 29470532

Bitew H, Andargie G, Tadesse A, Belete A, Fekadu W, Mekonen T: Suicidal ideation, attempt, and
determining factors among HIV/AIDS patients, Ethiopia. Depression research and treatment 2016,
2016.

Rashid E, Kebede D, Alem A: Evaluation of an Amharic version of the composite international diagnos-
tic interview (CIDI) in Ethiopia. The Ethiopian Journal of Health Development (EJHD) 2017, 10(2).

Gelaye B, Williams MA, Lemma S, Deyessa N, Bahretibeb Y, Shibre Tet al: Validity of the patient health
questionnaire-9 for depression screening and diagnosis in East Africa. Psychiatry research2013, 210
(2):653-661. https://doi.org/10.1016/j.psychres.2013.07.015 PMID: 23972787

Dalgard OS, Dowrick C, Lehtinen V, Vazquez-Barquero JL, Casey P, Wilkinson G et al: Negative life
events, social support and gender difference in depression. Social psychiatry and psychiatric epidemiol-
ogy 2006, 41(6):444-451. https://doi.org/10.1007/s00127-006-0051-5 PMID: 16572275

Van Rie A, Sengupta S, Pungrassami P, Balthip Q, Choonuan S, Kasetjaroen Y et al: Measuring stigma
associated with tuberculosis and HIV/AIDS in southern Thailand: exploratory and confirmatory factor
analyses of two new scales. Tropical medicine & international health 2008, 13(1):21-30.

Swahn MH, Palmier JB, Kasirye R, Yao H: Correlates of suicide ideation and attempt among youth liv-
ing in the slums of Kampala. International Journal of Environmental Research and Public Health 2012,
9(2):596-609. https://doi.org/10.3390/ijerph9020596 PMID: 22470312

Badiee J, Moore DJ, Atkinson JH, Vaida F, Gerard M, Duarte NAet al: Lifetime suicidal ideation and
attempt are common among HIV+ individuals. Journal of affective disorders 2012, 136(3):993-999.
https://doi.org/10.1016/j.jad.2011.06.044 PMID: 21784531

Borges G, Benjet C, Medina-Mora ME, Orozco R, Nock M: Suicide ideation, plan, and attempt in the
Mexican adolescent mental health survey. Journal of the American Academy of Child & Adolescent
Psychiatry 2008, 47(1):41-52.

Walsh ASJ, Wesley KL, Tan SY, Lynn C, O’'Leary K, Wang Y et al: Screening for depression among
youth with HIV in an integrated care setting. AIDS care 2017, 29(7):851-857. https://doi.org/10.1080/
09540121.2017.1281878 PMID: 28278567

Jin H, Atkinson JH, Yu X, Heaton RK, Shi C, Marcotte TPet al: Depression and suicidality in HIV/AIDS
in China. Journal of affective disorders 2006, 94(1-3):269-275. https://doi.org/10.1016/j.jad.2006.04.
013 PMID: 16764941

Musisi S, Kinyanda E: Emotional and behavioural disorders in HIV seropositive adolescents in urban
Uganda. East African medical journal 2009, 86(1).

PLOS ONE | https://doi.org/10.1371/journal.pone.0224371 November 5, 2019 14/15


https://doi.org/10.1542/peds.2015-3235
https://doi.org/10.1542/peds.2015-3235
http://www.ncbi.nlm.nih.gov/pubmed/27677570
https://doi.org/10.1007/s00127-008-0352-y
http://www.ncbi.nlm.nih.gov/pubmed/18488128
https://doi.org/10.1192/bjp.bp.114.154591
http://www.ncbi.nlm.nih.gov/pubmed/26045350
https://doi.org/10.1007/s10461-014-0973-y
http://www.ncbi.nlm.nih.gov/pubmed/25577026
https://doi.org/10.1089/apc.2011.0178
https://doi.org/10.1089/apc.2011.0178
http://www.ncbi.nlm.nih.gov/pubmed/22149767
https://doi.org/10.1542/peds.113.6.e544
http://www.ncbi.nlm.nih.gov/pubmed/15173535
https://doi.org/10.1371/journal.pone.0192940
http://www.ncbi.nlm.nih.gov/pubmed/29470532
https://doi.org/10.1016/j.psychres.2013.07.015
http://www.ncbi.nlm.nih.gov/pubmed/23972787
https://doi.org/10.1007/s00127-006-0051-5
http://www.ncbi.nlm.nih.gov/pubmed/16572275
https://doi.org/10.3390/ijerph9020596
http://www.ncbi.nlm.nih.gov/pubmed/22470312
https://doi.org/10.1016/j.jad.2011.06.044
http://www.ncbi.nlm.nih.gov/pubmed/21784531
https://doi.org/10.1080/09540121.2017.1281878
https://doi.org/10.1080/09540121.2017.1281878
http://www.ncbi.nlm.nih.gov/pubmed/28278567
https://doi.org/10.1016/j.jad.2006.04.013
https://doi.org/10.1016/j.jad.2006.04.013
http://www.ncbi.nlm.nih.gov/pubmed/16764941
https://doi.org/10.1371/journal.pone.0224371

@ PLOS|ONE

Suicide among HIV positive youth in ART follow ups

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

Cluver L, Gardner F, Operario D: Psychological distress amongst AIDS-orphaned children in urban
South Africa. Journal of child psychology and psychiatry 2007, 48(8):755—763. https://doi.org/10.1111/
j.1469-7610.2007.01757.x PMID: 17683447

Petersen |, Bhana A, Myeza N, Alicea S, John S, Holst H et al: Psychosocial challenges and protective
influences for socio-emotional coping of HIV+ adolescents in South Africa: a qualitative investigation.
AIDS care 2010, 22(8):970-978. https://doi.org/10.1080/09540121003623693 PMID: 20229370

Small L, Mercado M, Gopalan P, Pardo G, Mellins CA, McKay MM: Enhancing the emotional well-being
of perinatally HIV-infected youth across global contexts. Global Social Welfare 2014, 1(1):25-35.
https://doi.org/10.1007/s40609-014-0009-6 PMID: 25364654

Gebremariam EH, Reta MM, Nasir Z, Amdie FZ: Prevalence and associated factors of suicidal ideation
and attempt among people living with HIV/AIDS at Zewditu Memorial Hospital, Addis Ababa, Ethiopia: a
cross-sectional study. Psychiatry journal2017,2017.

Chikezie U, Otakpor A, Kuteyi O, James B: Suicidality among individuals with HIV/AIDS in Benin City,
Nigeria: a case-control study. AIDS care 2012, 24(7):843—-845. https://doi.org/10.1080/09540121.
2011.645008 PMID: 22272812

Courtet P, Baud P, Abbar M, Boulenger J, Castelnau D, Mouthon D et al: Association between violent
suicidal behavior and the low activity allele of the serotonin transporter gene. Molecular psychiatry
2001, 6(3):338. https://doi.org/10.1038/sj.mp.4000856 PMID: 11326306

Kinyanda E, Hoskins S, Nakku J, Nawaz S, Patel V: The prevalence and characteristics of suicidality in
HIV/AIDS as seen in an African population in Entebbe district, Uganda. BMC psychiatry 2012, 12
(1):63.

Skinner R, McFaull S: Suicide among children and adolescents in Canada: trends and sex differences,
1980-2008. CMAJ2012, 184(9):1029-1034. https://doi.org/10.1503/cmaj. 111867 PMID: 22470172

LiL, Lee S-J, Thammawijaya P, Jiraphongsa C, Rotheram-Borus MJ: Stigma, social support, and
depression among people living with HIV in Thailand. AIDS care 2009, 21(8):1007—1013. https://doi.
org/10.1080/09540120802614358 PMID: 20024757

Abram HS, Moore GL, Westervelt FB Jr: Suicidal behavior in chronic dialysis patients. American Journal
of Psychiatry 1971, 127(9):1199-1204. https://doi.org/10.1176/ajp.127.9.1199 PMID: 5100612

PLOS ONE | https://doi.org/10.1371/journal.pone.0224371 November 5, 2019 15/15


https://doi.org/10.1111/j.1469-7610.2007.01757.x
https://doi.org/10.1111/j.1469-7610.2007.01757.x
http://www.ncbi.nlm.nih.gov/pubmed/17683447
https://doi.org/10.1080/09540121003623693
http://www.ncbi.nlm.nih.gov/pubmed/20229370
https://doi.org/10.1007/s40609-014-0009-6
http://www.ncbi.nlm.nih.gov/pubmed/25364654
https://doi.org/10.1080/09540121.2011.645008
https://doi.org/10.1080/09540121.2011.645008
http://www.ncbi.nlm.nih.gov/pubmed/22272812
https://doi.org/10.1038/sj.mp.4000856
http://www.ncbi.nlm.nih.gov/pubmed/11326306
https://doi.org/10.1503/cmaj.111867
http://www.ncbi.nlm.nih.gov/pubmed/22470172
https://doi.org/10.1080/09540120802614358
https://doi.org/10.1080/09540120802614358
http://www.ncbi.nlm.nih.gov/pubmed/20024757
https://doi.org/10.1176/ajp.127.9.1199
http://www.ncbi.nlm.nih.gov/pubmed/5100612
https://doi.org/10.1371/journal.pone.0224371

