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Introduction—Adverse childhood experiences (ACESs) have been linked to common mental
disorders (CMDs) such as anxiety and depressive thoughts. We examined the prevalence of ACEs
and their association with CMDs among pregnant women living with HIV (PWLHIV) in Malawi-
an HIV endemic resource-limited setting.

Methods—This is a cross-sectional study of 798 PWLHIV enrolled in the VITAL Start trial

in Malawi (10/2018 to 06/2021) (NCT03654898). ACE histories were assessed using WHO’s
Adverse Childhood Experiences International Questionnaire (ACE-1Q) tool. Depressive symptoms
(somatic complaints, reduced vital energy, anxiety, and depressive thoughts) were assessed using
WHO?’s Self Reporting Questionnaire 20-I1tem (SRQ-20) tool. Log-binomial regressions were used
to examine the association between cumulative ACEs and each depressive symptom, as well as
identify ACEs driving this association.

Results—The mean age of our sample was 27.5 years. Over 95% reported having experienced
>1 ACE. On average, each participant reported four ACEs; 11% reported sexual abuse. About 52%
and 44% reported anxiety and depressive thoughts, respectively. In regressions, cumulative ACE
scores were significantly associated with depressive symptoms—even after adjusting for multiple
testing. This association was primarily driven by reports of sexual abuse.

Limitations—Data on maternal ACEs were self-reported and could suffer from measurement
error because of recall bias.

Conclusions—ACEs are widespread and have a graded relationship with depressive symptoms
in motherhood. Sexual abuse was found to be a primary driver of this association. Earlier
recognition of ACEs and provision of trauma-informed interventions to improve care in PWLHIV
may reduce negative mental health sequelae.

Keywords

Adverse childhood experiences; mental health; pregnant women living with HIV; resource-limited
settings; prevalence; Adverse Childhood Experiences International Questionnaire

Introduction

Adverse childhood experiences (ACEs)—or traumatic events among those aged 0-17
years—are a critical public health issue as they have been linked to a plethora of poor
health outcomes, including common mental disorders (CMDs) (CDC, 2020). ACEs include
exposure in childhood to any conditions that can undermine a child’s environment, for
example, abuse, witnessing violence, or the death of a parent (CDC, 2020). Globally,
nearly one billion children are exposed to at least one form of ACE annually (Hillis et al.,
2016). ACEs have lifelong adverse impacts on health, with the impacts stronger and more
persistent among women (Brown et al., 2015; Hillis et al., 2001). ACEs are associated with
worse overall self-rated health, an increased likelihood of dying earlier (Bellis et al., 2014;
Lansford et al., 2021), risky sexual behaviors (Campbell et al., 2016), and HIV infection
(Goodman et al., 2017). ACEs are also strongly associated with CMDs such as depression
(Hughes et al., 2017; Manyema et al., 2018), and having suicidal thoughts (Merrick et

al., 2017; Satinsky et al., 2021). These effects have been reported worldwide, including in
sub-Saharan Africa (SSA) (Gardner et al., 2019; Kapetanovic et al., 2014) where exposure
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to childhood adversity through poverty, community violence, HIV/AIDS, and orphanhood is
widespread (Benjet, 2010; Cluver and Orkin, 2009; Hailes et al., 2019; Hillis et al., 2016;
Leoschut and Kafaar, 2017). More than 50% of adolescents in several parts of SSA report
experiencing at least one form of ACE (Kidman et al., 2018; Manyema et al., 2018; Richter
et al., 2018; Satinsky et al., 2021; VanderEnde et al., 2018; Zietz et al., 2020), with data
from 13 countries showing that female sexual abuse is higher among the region’s orphaned
children (Kidman and Palermo, 2016).

ACEs can exacerbate other public health issues such as HIV/AIDS (Hatcher et al.,

2015; Heestermans et al., 2016), and their prevalence among pregnant and postpartum
women living with HIV (PWLHIV) can derail global efforts to end the HIV/AIDS
epidemic. Emerging literature suggests that ACEs are associated with suboptimal adherence
to antiretroviral therapy (ART), unsuppressed viral load, and HIV disease progression
(Heestermans et al., 2016; Whetten et al., 2013). At the same time, depression and suicide
ideation—known correlates of ACEs—are associated with suboptimal ART adherence and
retention (Heestermans et al., 2016; Nachega et al., 2012; Uthman et al., 2014). Considering
global ambitions to eliminate the HIV/AIDS epidemic by 2030 (UNAIDS, 2014), these
associations are concerning, especially in SSA. SSA is home to approximately 70% of

the 38 million people living with HIV, and the region accounts for over two-thirds of the
150,000 new pediatric HIV infections estimated annually (UNAIDS, 2019). Fortunately,
with the widespread availability of more potent ART, prevention of these transmissions

is possible, but requires that the mother has a suppressed HIV load. HIV suppression

results from good ART adherence and retention in HIV care (Petra Study Team, 2002).
Unfortunately, exposure to ACEs is associated with suboptimal ART adherence and
retention (Pence et al., 2012; Whetten et al., 2013), yet these are critical in preventing
vertical transmission of HIVV—the key to an HIV-free generation.

Despite the importance of ACEs and CMDs in the context of HIV in SSA, and consequently
globally, there is a paucity of research on the prevalence of ACEs and their association

with CMDs among PWLHIV in the region. To date, the bulk of the research on these
associations among pregnant/postpartum women has been conducted outside Africa and in
resource-rich settings (Bonacquisti et al., 2014; Choi and Sikkema, 2016; Goldstein et al.,
2021; McDonnell and Valentino, 2016; Schury et al., 2017), with only a few studies done

in SSA (Choi et al., 2017; Fisher et al., 2012; Mahenge et al., 2018; Maré et al., 2021).

Even fewer studies have examined these associations among PWLHIV specifically. In South
Africa and Kenya, it was reported that maternal childhood adversity is associated with
depression or mental distress in a sample that included HIV-positive women but the studies
did not stratify the analyses by HIV status (Maré et al., 2021; Osok et al., 2018). A recent
systematic review concluded that there is currently no quality evidence documenting the
prevalence of CMDs among young mothers living with HIV in SSA (Roberts et al., 2021),
let alone its link to childhood adversity in this population.

This study has three objectives. First, to describe the prevalence of childhood adversity
among PWLHIV in Malawi, a typical HIV-endemic resource-limited setting of SSA.
Second, to examine the relationship between childhood adversity and CMDs in this
population. We hypothesized that rates of CMDs will be higher among PWLHIV with
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histories of childhood adversity and that this association increases with the accumulation
of more ACEs. Third, to identify ACE categories that may be individually associated with
CMDs or be driving the association between total ACE scores and the CMDs.

Study design and setting

Measures

This is a cross-sectional study, drawing data from the VITAL Start (Video-based
intervention to Inspire Treatment Adherence for Life) trial (https://clinicaltrials.gov/ct2/
show/NCT03654898)—a randomized controlled trial currently ongoing at three sites in
Malawi. The three sites of the VITAL Start trial are two large urban health centers in
Malawi’s capital city, Lilongwe, and Mangochi, a busy rural district hospital in Southeastern
Malawi. These sites were selected to represent urban, peri-urban, and rural PWLHIV in
Malawi. The ANC HIV prevalence at these clinics ranged from 11 to 13%, similar to
national estimates of HIV prevalence among women of child-bearing age (Malawi Ministry
of Health, 2018). Details of the trial have previously been described (Kim et al., 2020).
Briefly, the trial’s primary aim is to evaluate the effects of VITAL Start on maternal ART
adherence and retention in care. The trial includes pregnant women, 18 years or older who
test HIV positive by two antibody rapid tests. The present study utilized baseline data of all
participants collected at enrolment. Malawi—Ilocated in Southeast Africa—has one of the
lowest GDPs per capita in the world, nearly 13% of the female adult population is living
with HIV (Ministry of Health (Malawi), 2017; The World Bank, 2019), and vertical HIV
transmission continues to be a problem (UNAIDS, 2020).

Adverse childhood events (ACEs): Maternal histories of ACEs were assessed

using the World Health Organization’s Adverse Childhood Experiences International
Questionnaire (ACE-IQ) tool (World Health Organization, 2018). The ACE-1Q tool has been
validated in multiple settings (Christoforou and Ferreira, 2020; Ho et al., 2019; Kidman

et al., 2019), compares favorably with other tools for assessing ACEs (Bethell et al.,

2017), and used in Malawi (Kidman et al., 2019; VanderEnde et al., 2018). In Malawi,

the validity and reliability of the original ACE-IQ tool were evaluated in a sample of
adolescents who answered questions from the ACE-IQ and the Beck Depression Inventory,
concluding that the ACE-1Q could be used in this setting. For the present study, the tool

was culturally adapted and administered in Chichewa—Malawi’s local language. The tool
assesses ACEs across 13 categories in four broad groups: childhood abuse, childhood
neglect, household dysfunction, and community dysfunction. Because parental death and
divorce/separation were both pervasive and may have differential impacts, we treated them
as separate categories and not combined as recommended (World Health Organization,
2018). Therefore, we had 14 ACE categories (Figure 1). We used WHQ’s “frequency”
method to score ACE reports (World Health Organization, 2018). In the frequency method,
exposure to a specific ACE category was a “1” score if the participant’s response was “Yes”
to a question and “0” if the response was “No”. The scores were then added, with 14 as the
maximum score. We analyzed ACEs as individual categories with those without a history of
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that ACE as the reference group, and as cumulative scores (Kidman et al., 2020; Manyema
et al., 2018; Satinsky et al., 2021).

Common mental disorders (CMDs): These were assessed using the self-reporting
questionnaire (SRQ-20)—a 20-item tool developed by the WHO to screen for neurotic
disorders, particularly where the diagnosis of these disorders in primary care settings can
be challenging (Beusenberg et al., 1994). Validation studies in Malawi concluded that the
tool can be used to screen for CMDs in this setting (Stewart et al., 2009; Stewart et al.,
2013). In Malawi, the SRQ-20, translated into Chichewa, was validated in a sample of rural
preghant women using the DSM-1V major and major-or-minor depressive episode as the
gold standard for depression diagnoses (Stewart et al., 2009; Stewart et al., 2013). The tool
asks a set of questions about non-specific psychosomatic complaints (7 items), reduced vital
energy (5 items), anxiety (4 items), and depressive thoughts (4 items), which collectively,
fall under CMDs (Table 1). All the questions were binary, with responses scored 1 for ‘yes’
(symptom present) and 0 for ‘no’” (Ssymptom absent). The item scores were then added to
obtain a total score, with 20 as the maximum possible score. From the total scores, we
identified probable cases of depression. For this study, a participant was “depressed” if the
total score was =8/20 (Harpham et al., 2005; Nguyen et al., 2014).

Ethical approval

We received ethical approval from the National Health Sciences Research Committee of
Malawi (# 1593) and the Baylor College of Medicine’s Institutional Review Board (#
H-39785).

Analytic approach

Both univariable and multivariable approaches were used to summarize the data.
Frequencies and proportions were used to summarize the prevalence of ACEs and CMDs.
Chi-square tests were used to test associations between ACEs and CMDs. In multivariable
analyses, the association between ACEs and each outcome was modeled using log-binomial
regressions given that the outcomes were relatively common (McNutt et al., 2003). In cases
where the log-binomial models failed to converge, we fitted modified Poisson regressions
with robust error variances (Zou, 2004). To determine the final models, we forced the
primary exposure (ACE), established confounders, and biologically important variables in
the model regardless of significance, then selected other potential confounders using the
“change in estimate” rule; a variable was a confounder if its addition to a regression model
led to a change in effect size of not less than 10%. ACE scores were entered in the main
model as a continuous variable. We verified that multicollinearity was not a problem (VIF
=6.1). We checked for specification errors using the linktest and model goodness-of-fit
using deviance and influence statistics (Long and Freese, 2006) and adjusted the models
accordingly. To determine statistical significance for the primary exposure variables (total
ACE score), we adjusted the alpha level for multiple testing on the outcomes using the
Bonferroni procedure. A p-value <0.01 was determined to be statistically significant. All
tests were two-sided, and results are presented as risk ratios (RR). All analyses were
performed in Stata 14.
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Sensitivity analysis: We performed two sensitivity analyses to check the robustness of
our findings. In the first sensitivity analysis, we changed the method of scoring histories of
ACEs from the frequency method to the binary method—both of which are recommended
scoring methods by the WHO (World Health Organization, 2018). In the binary method,
any response in the affirmative (“most of the time”, “some of the time”, “once”) within a
category was coded as a “1” score. As in the main analysis, the scores were then added with
14 as the maximum score. In the second sensitivity analysis, we varied the optimal threshold
for identifying probable cases of depression. As a lower value, we used a total score cut-off
point of 4 to be consistent with findings from a validation study that was conducted in South
Africa (van der Westhuizen et al., 2016). And as a higher cut-off point, a total score of 13
was considered optimal as suggested by a study in India (Patel et al., 2008).

Our sample comprised 798 PWLHIV, with a mean age was 27.5 years (Table 2). Overall,
the majority had at least a primary education, had partners, were not household heads,

were pregnant at least once before, presented in the second trimester of the pregnancy, and
used public transport to get to the facilities. Somatic complaints were the most common
depressive symptom (80%), followed by reduced vital energy symptoms (63%). Nearly half
(45%) of the women reported having depressive thoughts and about 1 in 3 (34%) women
were probable cases of depression (total score =8/20). About 32% (255/798) of all mothers
reported at least one symptom in each of the four broad categories of depressive symptoms.

ACE prevalence (individual categories)

Association

As noted, maternal report of childhood adversity was common, with 95% of the women
reporting at least one form of ACE. On average, each mother reported four forms of
childhood adversity, and more than 20% reported no less than six forms of childhood
adversity. The most commonly reported ACEs were community violence (56%) followed by
parental death (50%) and witnessing household violence (46%) (Figure 1). Various forms of
abuse were also reported. Emotional abuse was the leading form of abuse (23%) followed
by both physical and sexual abuse at 11%. Child neglect was also reported, with more than
twice as many mothers reporting physical neglect compared to emotional neglect (26 vs.
11%). Without the two commonest forms of ACEs (community violence and parental death),
about 84% reported experiencing at least one ACE (a decrease from 95%). More broadly,
household dysfunction was the commonest childhood adversity (household dysfunction:
85%; community dysfunction: 66%; neglect: 32%; abuse: 31%).

(unadjusted) between ACEs and depressive symptoms

In bivariable analyses, all depressive symptoms were higher among mothers reporting any
ACE history compared to those without ACE histories (Figure 2). In the figure, CMD
prevalence is represented by circles among those without ACE histories and diamond shapes
among those with any ACE history. Thus, the proportion that reported depressive thoughts
was +27 points higher (46 vs. 19%) among mothers with any ACE history compared to
those without ACE histories (£<0.001). Similarly, the proportion that reported symptoms

of reduced vital energy and anxiety were significantly higher among those with any ACE
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histories compared to those without ACE histories by at least 19 points (64 vs. 37% and

54 vs. 35%), respectively. The trend was the same for somatic complaints. Following these
results, the proportion of probable cases of depression was significantly higher among
mothers with any ACE histories compared to those without ACE histories (36 vs 11%,
p<0.001). Within each group (women with ACE histories and those without ACE histories)
the pattern of CMDs was similar, with somatic complaints as the most common symptom,
followed by reduced energy, anxiety, and depressive thoughts.

Impact of ACEs on depression

In adjusted models, cumulative ACE scores were significantly associated with each of the
four categories of depressive symptoms, as well as a diagnosis of probable depression
(Table 3). The associations were still significant even after adjusting for multiple testing.
We observed that every unit increase in ACE score significantly increased the risk by

4% for somatic symptoms (RR=1.04; 99% C/. 1.02, 1.6; p<0.001), 9% for reduced vital
energy (RR=1.09; 99% C¥. 1.11, 1.21; p<0.001), 10% for anxiety (RR=1.10; 99% C/.

1.07, 1.13; p<0.001), and 13% for depressive thoughts (RR=1.13; 99% C/. 1.09, 1.17;
p<0.001). Similarly, a unit score increase in ACEs was associated with a significant increase
of 16% in the risk of being diagnosed with probable depression (RR=1.16; 99% C/: 1.12,
1.21; p<0.001). We also found that mothers with secondary education were significantly
less likely to report depressive thoughts or be identified as probable cases of depression,
compared to mothers without any education. At the same time, the risk of anxiety decreased
as the number of pregnancies increased. For example, the risk of anxiety was 17% lower
among mothers who had two to four prior pregnancies compared to those who were
pregnant for the first time. Furthermore, mothers presenting to the clinic in the second

or third trimesters of their pregnancies were less likely to report any depressive symptoms
compared to those who presented in the first trimester of their pregnancies. Mothers with
partners were significantly more likely to report somatic complaints compared with those
without partners (RR=1.17; 95% C/. 1.00, 1.37; p=0.02).

ACEs driving depressive symptoms

In the final adjusted analysis, we identified ACEs driving the association between
cumulative ACEs and depressive symptoms, and we found that sexual abuse is the primary
driver of this association (Figure 3). In this figure, each column is an adjusted model of

each of the CMDs, with the association reported as risk ratios. An adjusted risk ratio

of 1 suggests no significant difference in the outcome variable among those with and
without a history of childhood adversity indicated on the y-axis. Thus, sexual abuse had the
largest effect and was significantly associated with all depressive symptoms except somatic
complaints. Bullying and emotional neglect were also behind this association, but not to

the same extent as sexual abuse. For example, depressive thoughts were associated with
sexual abuse (RR=1.42; 95% CI. 1.20, 1.68; p<0.001), bullying (RR=1.35; 95% C/. 1.14,
1.60; p<0.001), and emotional neglect (RR=1.24; 95% C/. 1.04, 1.48; p=0.015). Similarly,
anxiety was driven by sexual abuse, bullying, physical neglect, household substance use, and
divorce/separation. No ACE category appeared to individually drive the relationship between
cumulative ACEs and somatic complaints. [Note: in Figure 3, each ACE was binary, with
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those reporting that specific ACE coded “1” and “0” otherwise. Those not reporting the
ACEs “0s” were the reference group.]

Sensitivity analysis

In the first sensitivity analysis—where maternal ACE reports were scored using the binary
method instead of the frequency method—the proportion reporting ACEs increased but
overall findings were relatively unchanged. The proportion reporting any ACE histories
increased from 95% to 98%, and the average ACE score was six (increased from four). The
proportion reporting each ACE category remained the same for seven of the categories but
increased for the other seven. The following changes in percentage points were noted: peer
violence +37; emotional abuse +31; physical abuse +28; community violence +28; bullying
+27; physical neglect +22; household violence +13 (Supplementary Figure S1). In adjusted
log-binomial and modified Poisson models, the effect of a one-score increase in ACE score
remained the same both in magnitude and strength except for probable cases of depression
where it marginally increased from 16% (RR=1.16; 99% C/: 1.12, 1.20) to 17% (RR=1.17,
99% Cf. 1.12, 1.22). In terms of primary drivers of the association between cumulative
ACEs and depressive symptoms, sexual abuse was as important as before but emotional
abuse and bullying were now equally important (Supplementary Figure S2). Unlike before,
however, when there was no primary driver for somatic complaints, emotional abuse now
was (RR=1.09; 95% C/. 1.00, 1.19; p=0.04).

In the second sensitivity analysis, lower and higher thresholds for identifying probable cases
of depression were used, and our findings changed materially. When a lower threshold
(depression score =4) was used, up to 59% (467/798) of the mothers were classified

as probably depressed compared with 35% (278/798) in the main analysis. Similarly,

the proportion of mothers probably depressed decreased to 11% (89/798) when a higher
threshold (depression score >=13) was used.

Discussion

We examined the association between maternal reports of ACEs and depressive symptoms
among PWLHIV in Malawi—a typical resource-limited setting endemic to HIV. Our
findings suggest that in this setting both ACEs and depressive symptoms are highly
prevalent, and ACEs are positively associated with depressive symptoms, as well as a
diagnosis of probable depression. The risk of depressive symptoms and being a probable
case of depression increases with each additional ACE. The magnitude of the effect of

a one-unit increase in total ACE score was highest for depressive thoughts, followed by
anxiety and reduced vital energy. Of all ACE categories, sexual abuse was the primary
driver of the association between total ACE scores and depressive symptoms. In sensitivity
analysis, the association between ACEs and depressive symptoms was robust to changes in
the method for scoring ACEs.

The prevalence of ACEs (95%) reported in the current study is often higher and not always
consistent with reports from similar studies, although the prevalence in each category of
ACEs is consistent with reports from several studies in the region. Our findings are closer
to reports of ACE prevalence among adolescents and young adults in Malawi (82-99%)
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(Kidman et al., 2020; VanderEnde et al., 2018). Among adolescent and young females alone
in Malawi, these studies have reported an ACE prevalence of 77% which is slightly lower
than our findings but high nonetheless (Kidman et al., 2020; VanderEnde et al., 2018). As
these studies also used the ACE-IQ tool to assess the ACE prevalence, included males and
females, and people with and without HIV, these findings suggest that ACE prevalence

is high regardless of sex or HIV status and point to a more pervasive public health issue
nationwide. Furthermore, the ACE prevalence reported in this study is similar to prevalence
among young adults and women in South Africa (84-90%) (Brittain et al., 2021; Manyema
et al., 2018), but higher than estimates from a recent meta-analysis of studies from countries
across the globe (33-88%) (Hughes et al., 2017), Peru (72%) (Zhong et al., 2016), and
Honduras (77%) (Kappel et al., 2021).

The differences in estimates of ACE prevalence between the current study and estimates
elsewhere could arise because of differences in the study population, setting, and
methodology for assessing ACEs. ACE prevalence tends to be lower for studies that do not
include people living with HIV specifically or were done in either middle- and high-income
countries, perhaps because the conditions for raising children may be better overall (Hughes
etal., 2017). In some of these studies, the ACE prevalence was estimated using fewer
categories of ACEs (9 categories on average, vs. 14 categories in this study) and excluded
community violence (Hughes et al., 2017)—an ACE reported by more than half of mothers
in this study. For example, when we excluded ACEs such as community violence, overall
prevalence dropped from 95 to 84%. Our findings may also reflect Malawi’s history as the
majority of participants were born around the time when ART was not widely available and
orphanhood due to HIV/AIDS was widespread. This is supported by the finding that half

of the mothers reported having experienced parental death. In sum, the high prevalence of
ACEs in the current study is not surprising, especially with reports that abuse and neglect are
more common among orphaned children (Kidman and Palermo, 2016). In this study, each
mother reported four ACESs on average while two in five (40%) and one in five mothers
(20%) mothers reported at least four and six forms of childhood adversity, respectively.
These numbers have been reported in Malawi before (Kidman et al., 2020; VanderEnde

et al., 2018), but are higher than global estimates of only about 15% reporting up to four
ACEs (Hughes et al., 2017). In terms of the prevalence of ACEs in each category, our
findings are similar to reports on the prevalence of community violence among those in
more resource-limited settings in South Africa (Richter et al., 2018) and on sexual and
physical abuse in Malawi, Tanzania, and Uganda (Koenig et al., 2004; Mahenge et al., 2018;
VanderEnde et al., 2018).

The current study has demonstrated that childhood adversity is associated with depressive
symptoms, which is consistent with emerging literature from SSA and evidence from
resource-rich settings (Brittain et al., 2021; Campbell et al., 2016; Gartland et al., 2016;
Hughes et al., 2017; Kappel et al., 2021; Kidman et al., 2020; Lee and Chen, 2017; Mersky
and Janczewski, 2018; Schilling et al., 2008; Too et al., 2021; Zhong et al., 2016). As in
the majority of these studies, this association is graded—it gets stronger as the number of
ACEs increases (Campbell et al., 2016; Kappel et al., 2021; Schilling et al., 2008; Zhong
et al., 2016). While this association was expected, it is nonetheless disturbing, particularly
in the context of the HIV/AIDS epidemic. Emerging evidence from the general population
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of people living with HIV suggests that depression and other CMDs are associated with
suboptimal ART adherence and elevated viral load (Heestermans et al., 2016; Whetten et
al., 2013). While additional research focusing on the links between ACEs, CMDs, and HIV
treatment outcomes among PWLHIV in this setting is warranted, the evidence from the
current study suggests the need to pay attention to the mental health needs of people living
with HIV.

Also notable is that sexual abuse during childhood, although relatively less common,

has more severe consequences as it was the primary driver of the association between
cumulative ACEs and depressive symptoms. This is consistent with previous reports which
revealed that the high impact of cumulative ACEs is a byproduct of highly consequential
ACES such as sexual abuse (Schilling et al., 2008). In this sample of PWLHIV, about 1 in

10 women reported experiencing child sexual abuse which is similar to reports from several
countries across SSA (Ministry of Gender (Malawi) et al., 2013; Selengia et al., 2020;
UNICEF Tanzania et al., 2011). Our findings provide further evidence that the consequences
of child sexual abuse can be more enduring (Brittain et al., 2021), and in many cases, outlive
the physical injuries suffered during the abuse. Additional severe consequences of childhood
sexual abuse noted elsewhere include that survivors of sexual abuse are more likely to smoke
(Novais et al., 2021); engage in risky sexual behaviors (Campbell et al., 2016); acquire HIV
(Goodman et al., 2017); be victims of sexual abuse again (Davis et al., 2006); suffer intimate
partner violence (Novais et al., 2021); have sub-optimal education attainment and reduced
future earnings (Barrett et al., 2014; Hardner et al., 2018).

In sensitivity analysis, our findings were robust but raised important questions about the
ACE-IQ tool’s scoring methods and SRQ-20’s threshold scores for identifying probable
cases of depression in this setting. Prevalence overall and in some ACE categories was
higher when ACE reports were scored using the binary method in the sensitivity analysis
compared to the frequency method in the main analysis. While these changes in ACE
prevalence did not materially affect the overall association between cumulative ACEs and
depressive symptoms, additional drivers of this association were now identified. These
were emotional abuse and bullying alongside sexual abuse from the main analysis. This
suggests that the choice of method for scoring the ACE reports is important, and additional
research may help to clarify when to use what scoring method. Similarly, when lower and
higher thresholds were used to identify probable cases of depression based on responses

to the SRQ-20 tool, the proportion probably depressed nearly doubled at the lower
threshold and more than halved at the higher threshold. This suggests that thresholds for
identifying probable cases of depression should be the ones that have been validated and are
contextually appropriate, otherwise the proportion of probable depression cases will either
be underestimated or overestimated.

These findings should be understood in the context of the following limitations. First, data
on maternal ACEs were self-reported and therefore could suffer from measurement error
because of recall bias given the long recall period from the time the ACE occurred to the
time of the study. Unfortunately, the direction of the potential bias is unclear because ACEs
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may have been under-reported by some mothers and over-reported by others (Baldwin et al.,
2019; Naicker et al., 2017; Reuben et al., 2016). However, if mothers reporting depressive
symptoms are more likely to recall childhood adversity then our findings are biased away
from the null. Notwithstanding this limitation, almost all prior research on the prevalence

of ACEs has relied on memory recall (Hughes et al., 2017). Importantly, we estimated the
prevalence of ACEs and depressive symptoms using tools (the ACE-1Q and the SRQ-20)
that have been both validated and used in this setting (Stewart et al., 2009; Stewart et al.,
2013; Swedo et al., 2019).

The second limitation is that there is likely overlap between pregnancy symptoms and
depressive symptoms. For example, somatic complaints are common in pregnancy and

their presence is not always suggestive of depressive disorders. While we acknowledge this
limitation, we emphasize that the SRQ-20 was found to be valid in detecting depressive
disorders among pregnant women in Malawi (Stewart et al., 2013). The third limitation is
that we are unable to infer causality between ACEs and depressive symptoms as this was a
cross-sectional study and that the occurrence of ACEs and depressive symptoms was too far
apart to satisfy the “temporal precedence” condition in causality. Despite this limitation, our
overall findings are consistent with reports from studies that used designs more suited for
causal inference, for example, longitudinal studies which consistently followed participants
over time (Clark et al., 2010; Schilling et al., 2007). Thus, the current study provides
additional evidence that in resource-limited settings childhood adversity is widespread,
including sub-populations such as PWLHIV, and has a graded relationship to both the
prevalence and severity of depressive symptoms later in life. Until now, much of the research
about ACE prevalence and its association with depression and other mental health conditions
has been conducted in resource-rich settings.

Implications for policy and future research

Our findings have important implications for policy and future research. First, the findings
demonstrate that ACEs continue to be a public health concern as was also noted in a Malawi
government report many years ago (Ministry of Gender (Malawi) et al., 2013). Given

the inherent difficulty in getting data about ACEs right at the time they occur (UNICEF
Tanzania et al., 2011), strategies to bring change at the community level must be quickly
identified and introduced. Such strategies need to be multi-sectoral and could include
proactively engaging communities and local leaders to ensure quick and safe reporting

of any acts of child abuse, as well as the involvement of law enforcement and social
development agencies to ensure that both the children and community members who report
child abuse are protected. Data suggest underreporting of abuse (Chandran et al., 2019),
particularly sexual abuse, with more than half of sexual abuse victims not reporting the
abuse to anyone at the time it occurred (UNICEF Tanzania et al., 2011).

Second, these findings suggest that earlier recognition of pregnant women with histories of
ACEs for trauma-informed interventions to improve care in PWLHIV may reduce negative
mental health sequelae. All this can be part of antenatal care. In Malawi, screening for
histories of ACEs among pregnant women in general or those living with HIV is not done
as part of routine antenatal care. The Ministry of Health and its partners should consider
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developing a tool (a short questionnaire) to screen pregnant women for ACE histories on
the women’s first ANC visit, emphasizing more on less common but highly consequential
ACEs such as sexual abuse. Those with ACE histories can then receive additional care or
trauma-informed interventions. In the short term, studies may also look at the association
between ACEs and HIV treatment outcomes (ART adherence, retention in HIV care, viral
suppression, prevention of vertical transmission of HIV), and whether depressive symptoms
mediate or modify this association. In the medium-to-long term, however, additional
research to help develop interventions to support (cope with or ameliorate the effects of
ACES) pregnant women with these histories is warranted.

Conclusions

We described the prevalence of childhood adversity and its association with depressive
symptoms among PWLHIV in Malawi. We found that ACEs are widespread and are
positively associated with depressive symptoms. Our findings have highlighted that sexual
abuse, although relatively less common, is the primary driver of the association between
cumulative ACEs and depressive symptoms. Given that depressive symptoms are associated
with poor HIV treatment outcomes and PWLHIV are key to global ambitions of achieving
an HIV-free generation, the high prevalence of ACEs in this sub-population is concerning.
While these findings relate to Malawi specifically, they are generalizable to other countries
in sub-Saharan Africa, especially where HIV is endemic and multiplicity of ACEs is more
likely to happen. In all, the current study represents an important step in confirming

that ACEs are a global public health crisis requiring urgent and multi-faceted approaches
to prevent their occurrence, improve reporting of such experiences, particularly sexual
abuse, and ameliorate the effects of such experiences by providing support and developing
interventions to help build resilience to childhood adversity.
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. Adverse childhood experiences (ACEs) are associated with depressive
symptoms, but these data have largely come from resource-rich settings.

. We examined the prevalence of ACEs and the association between cumulative
ACEs and depressive symptoms among pregnant women living with HIV
(PWLHIV) in Malawi—a resource-limited setting in sub-Saharan Africa.

. We found that ACEs are common among PWLHIV and cumulative ACEs are
associated with depressive symptoms, and sexual abuse is the primary driver
of this association.

. We call for earlier recognition of ACEs and the provision of trauma-informed
interventions to improve care in PWLHIV to help reduce negative mental
health sequelae.
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Fig. 1..

Prevalence of adverse childhood experiences (ACES).

This figure shows the prevalence of adverse childhood experiences (ACEs) in each ACE
category among pregnhant women living with HIV in Malawi. The taller the bar, the
higher the prevalence. Reports of ACEs were assessed using WHO’s Adverse Childhood
Experiences International Questionnaire (ACE-1Q) tool and scored using the frequency
method recommended by the WHO.
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Depressive symptoms and history of adverse childhood experiences (ACE).

This figure shows the prevalence of depressive symptoms by ACE history. The circles
represent the prevalence of depressive symptoms among participants without histories

of ACEs while the diamonds represent the prevalence of depressive symptoms among
participants with histories of ACEs. Asterisks denote significant differences across ACE
history in bivariable analyses using Chi-square tests, * p< 0.05, ** p< 0.01, *** p< 0.001.
For each depressive symptom as well as for cases of probable depression, the prevalence of
depressive symptoms was higher among those with histories of ACEs.
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Fig. 3.

Association between individual ACE categories and depressive symptoms.

This figure shows the association between individual ACE categories and depressive
symptoms derived from Jog-binomial regressions. ACE categories and their overall
prevalence are on the y-axis. Each column is a model of each of the depressive symptoms,
with the association reported as risk ratios and adjusted for potential confounders and
biologically important variables such as age. An adjusted risk ratio of 1 suggests no
significant difference in the outcome variable among those with and without a history
of childhood adversity on the y-axis. Note: two confidence intervals are presented: 95%
(thicker and at the top and 99% (thinned and underneath). The figure shows that sexual
abuse is the most prominent ACE as it is significantly associated with all depressive
symptoms except for somatic complaints.
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Table 1:

SRQ items and frequencies of responses for each item (n=798)

CMD Category Item# SRQ item Yes Percentage
Somatic complaints 1 Do you often have headaches? 317 40%
Somatic complaints 2 Is your appetite poor? 250 31%
Somatic complaints 3 Do you sleep badly? 276 35%
Somatic complaints 5 Do your hands shake? 105 13%
Somatic complaints 7 Is your digestion poor? 75 9%
Somatic complaints 19 Do you have uncomfortable feelings in your stomach? 356 45%
Somatic complaints 20 Avre you easily tired? 362 45%
Reduced vital energy 8 Do you have trouble thinking clearly? 193 24%
Reduced vital energy 11 Do you find it difficult to enjoy your daily activities? 155 19%
Reduced vital energy 12 Do you find it difficult to make decisions? 155 19%
Reduced vital energy 13 Is your daily work suffering? 181 23%
Reduced vital energy 18 Do you feel tired all the time? 393 49%
Anxiety 4 Are you easily frightened? 179 22%
Anxiety 6 Do you feel nervous, tense or worried? 296 37%
Anxiety 9 Do you feel unhappy? 245 31%
Anxiety 10 Do you cry more than usual? 106 13%
Depressive thoughts 14 Avre you unable to play a useful part in life? 223 28%
Depressive thoughts 15 Have you lost interest in things? 219 27%
Depressive thoughts 16 Do you feel that you are a worthless person? 216 27%
Depressive thoughts 17 Has the thought of ending your life been on your mind? 115 14%
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Demographic characteristics and maternal reports of adverse childhood experiences and depressive symptoms

and (/7=798)

Variable

Frequency  Percent

Demographic characteristics
Age (years), mean (SD)
Education

No education

Primary

Secondary

Post-secondary

Monthly income (Malawi Kwacha) *
<49,999
50,000 - 99,999
100,000 - 249,999
= 250,0000
Has partner (Married or boyfriend)
Household head

Disclosure to partner (Yes)

Received HIV diagnosis today (Date of eligibility assessment)

Number of pregnancies
First
Second, third, fourth
More than four
Gestations age (Trimester)
First trimester
Second trimester
Third trimester
Travel mode
Walk
Public transport
Private transport
Exposure
History of adverse childhood events (ACE)
Depressive symptoms
Somatic complaints
Reduced vital energy
Anxiety
Depressive thoughts

Depressed (score =8)

27.45

40
441
287

30

471
219
83
25
729
145
130
713

118
576
104

74
597
127

229
559
10

755

635
502
419
358
278

6.59

5%
55%
36%

4%

59%
27%
10%
3%
91%
18%
16%
89%

15%
2%
13%

9%
75%
16%

29%
70%
1%

95%

80%
63%
53%
45%
35%

*
In 2021, 805 Malawi Kwacha =1US$ (Knoema, 2021). Note: The percentages may not add up to 100% due to rounding.
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The association between ACEs and depression symptoms among pregnant women living with HIV (7=798)

Somatic Reduced energy Anxiety Depressive thoughts Depressed (score =8)

complaints

Risk Ratio  99% CI Risk 99% ClI Risk 99% ClI Risk 99% ClI Risk 99% ClI

Ratio Ratio Ratio ratio
ACE score 1.04%** [1.02,1.06] 109** [106111] q90*** [L071.14] qq3*** [L09,117] 11** [1.11,1.21]
Age 0.99 [0.98,1.00] 1.00 [0.98,1.01] 1.00 [0.99,1.02] q91* [1.00,1.02] 1.00 [0.98,1.02]
Education, Ref:
None
Primary 0.97 [0.76,1.22] 0.98 [0.68,1.40] 1.08 [0.68,1.71] 0.89 [0.60,1.32] 0.80 [0.49,1.30]
Secondary 1.03 [0.81,1.31] 1.01 [0.70,1.46] 1.09 [0.67,1.76] (g7* [0.43,1.04] gg5* [0.38,1.10]
Some college  0.90 [0.62,1.31] 0.90 [0.53,1.54] 1.21 [0.63,2.32] 1.04 [0.53,2.06] 0.78 [0.34,1.78]
Income, Ref:
#

<MK50,000
50,000 to 0.96 [0.86,1.07] 0.99 [0.84,1.17] (g4* [0.68,1.04] 0.91 [0.71,1.15] 1.01 [0.76,1.34]
99,999

0.93 [0.79,1.10] 1.07 [0.87,1.32] 0.95 [0.72,1.26] 0.95 [0.69,1.32] 1.04 [0.70,1.56]
100,000-249,999
250,000 or 1.13 [0.90,1.41] 1.14 [0.78,1.68] 1.06 [0.68,1.65] 0.59 [0.24,1.47] 1.12 [0.52,2.38]
more
Partner, Ref: No
partner
Has partner 1.20% [0.98,1.48] 1.02 [0.80,1.30] 1.01 [0.77,1.32] 0.91 [0.66,1.27] 1.06 [0.70,1.61]
Household head:
Ref (No)
Yes 0.97 [0.85,1.10] 1.05 [0.89,1.26] 1.16 [0.951.41] 1.16 [0.92,1.47] 1.05 [0.78,1.43]
Partner [1.00,1.00]
disclosure: Ref
(No)
Yes 0.99 [0.87,1.13] 0.99 [0.80,1.23] 0.91 [0.70,1.18] 0.88 [0.64,1.20] 0.93 [0.65,1.34]
HIV diagnosis,
Ref: Today
Before today 1 16** [1.01,1.32] 1.00 [0.781.27] 1.13 [0.86,1.48] 1.08 [0.78,1.51] 1.8 [0.81,1.72]
Pregnancy
number, Ref:
First
Two to four 0.95 [0.84,1.07] 0.90 [0.73,1.10] g1* [0.64,1.04] 0.93 [0.68,1.28] 0.91 [0.63,1.30]
More than 0.92 [0.75,1.14] 0.84 [0.60,1.17] 0.80 [0.55,1.17] 0.87 [0.56,1.34] 0.83 [0.48,1.43]
four
Trimester, Ref:
First
Second 0901” [0.81,1.03] 0.88 [0.73,1.06] 0.85 [0.67,1.09] ¢75** [058,0098] (gp2** [0.46,0.84]
Third 0.87% [0.741.02] (g1* [0.63,1.04] 0.89 [0.66,1.21] 0.78 [0.56,1.09] (g4** [0.44,0.95]
Travel mode,
Ref: Walk
Public 1.03 [0.93,1.14] 0.94 [0.81,1.09] 0.97 [0.81,1.17] 0.91 [0.74,1.12] 0.84 [0.65,1.08]
transport
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Exponentiated coefficients (risk ratios); 99% confidence intervals in brackets;
*
p<0.05,

Ak
p<0.01,

Hokh

p<0.001;

fln 2021, 805 Malawi Kwacha =1US$ Knoema, 2021).

J Affect Disord. Author manuscript; available in PMC 2023 September 01.

Page 26



	Abstract
	Introduction
	Methods
	Study design and setting
	Measures
	Adverse childhood events (ACEs):
	Common mental disorders (CMDs):

	Ethical approval
	Analytic approach
	Sensitivity analysis:


	Results
	ACE prevalence (individual categories)
	Association (unadjusted) between ACEs and depressive symptoms
	Impact of ACEs on depression
	ACEs driving depressive symptoms
	Sensitivity analysis

	Discussion
	Limitations
	Implications for policy and future research

	Conclusions
	References
	Fig. 1..
	Fig. 2.
	Fig. 3.
	Table 1:
	Table 2:
	Table 3:

