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Background: Adverse childhood experiences (ACEs) reflect childhood exposure to abuse, 

neglect, and family stressors, and there is consistent evidence that ACEs are associated with 

subsequent poor mental health outcomes. ACEs experienced by women who are mothers 

(referred to as maternal ACEs) can have lasting effects for mothers and may have impacts 

transmitted to their children. Few studies of maternal ACEs have been conducted in low- and 

middle-income countries (LMIC), and mothers in LMICs may have high likelihood of ACEs due to 

resource deprivation. We aimed to determine the relationship between maternal ACEs and mental 

health among postpartum mothers in Kenya.  

Methods: This nested cross-sectional study used data from the HOPE study in Nairobi and 

Western Kenya. Mothers attending 6-week postnatal care visits were enrolled between February 

2021 and June 2022. Outcomes of interest were maternal mental health outcomes (depressive 

symptoms [PHQ-9 scores], psychological distress [K10 scores], and well-being [WHO well-being 

index scores]), and the primary exposure of interest was self-reported past ACEs. High ACEs 



  

were defined as four or more ACEs. Log binomial regression models were used to calculate 

prevalence ratios (PRs) and 95% confidence intervals (CIs).  

Results: Overall, among 1988 enrolled mothers, median age was 29 (interquartile range [IQR] 

24-33) and 342 (17.2%) had high ACEs, 110 (5.5%) had moderate to severe depression (MSD) 

symptoms, 61 (3.1%) had moderate to severe psychological distress, and 1536 (77.3%) had high 

well-being. Mothers with high ACEs had a higher prevalence of MSD symptoms (PR: 2.86 [95% 

CI: 1.98, 4.13], p < .001), and moderate/severe psychological distress (PR: 3.68 [95% CI: 2.24, 

6.06], p < .001) and a lower prevalence of well-being (PR: 0.75 [95% CI: 0.69, 0.82], p < .001). 

These patterns were maintained in analyses stratified by HIV status and perceived social support.  

Conclusion: Regardless of HIV status, High maternal ACEs were associated with poorer mental 

health outcomes among mothers in Kenya. Peripartum ACEs screening may be useful to identify 

women who may benefit from timely mental health support to address psychological distress and 

mitigate forward going transmission that may impact mother-child health and relationships.  

 

  



  

Introduction 

Adverse childhood experiences (ACEs) reflect childhood exposure to multidimensional 
abuse, neglect, maltreatment, and family stressors. There is consistent evidence of associations 
between ACEs and poor mental health.12 The ACEs Framework posits that past traumatic 
experiences can have a lasting impact on physical and psychological well-being across the 
lifespan.3 Toxic stress theory posits that prolonged or repeated exposure to severe physical or 
psychological stressors such as ACEs can disrupt the body’s natural stress regulation systems, 
causing long-term physical and psychological changes.4,5 ACEs include traumatic events that 
occur across emotional, physical, psychological, and interpersonal domains, typically co-occur, 
and tend to have a dose-response relationship. Several studies have shown that individuals who 
experienced a greater number of ACEs (4+) have worse mental health outcomes, including 
depression, anxiety, and poorer overall well-being.6  

There is emerging evidence that maternal ACEs in childhood can exert generational and 
cross-generational impact.7 Maternal peripartum depression and anxiety have been shown to be 
associated with ACEs.28 Because perinatal depression and psychological distress influence 
maternal and infant morbidity and mortality,9 it is important to better define associations between 
ACEs and peripartum mental health among mothers. 

Few studies of maternal ACEs have been conducted in low- and middle-income countries 
(LMICs). Some studies have noted high prevalence of ACEs in LMICs, with over 75% of 
individuals experiencing at least one ACE in childhood,10 compared to about 58% among 
individuals in the United States.11 Though ACEs can be experienced by anyone regardless of 
gender, geography, or socioeconomic status, mothers in LMICs may have a high likelihood of 
ACEs due to resource deprivation.7 Research in high income countries (HICs) has shown that the 
association between ACEs and mental health outcomes may be amplified among people living 
with HIV.12 

Different ACEs domains in childhood may be associated with different mental health 
outcomes in adulthood.13–15 ACEs are often classified within domains (e.g. abuse, neglect, and 
household dysfunction).16 In HICs, selected studies note that the abuse domain has predicted 
depression while the neglect domain predicted general psychological distress.13,14 There is scant 
research on the relationship between other ACEs domains namely the household dysfunction 
domain and mental health outcomes. Additionally, research in HICs has shown that perceived 
social support may be a protective factor against the long-term mental health outcomes 
associated with ACEs.15 It is important to examine these associations in LMICs because mental 
health interventions strengthening social support may be a viable strategy for supporting mothers 
in LMICs who experienced high ACEs.  

The aims for this study are to 1) determine the relationship between maternal ACEs and 
maternal mental health and 2) identify potential effect modifiers of the relationship between 
maternal ACEs and mental health among new mothers in Kenya during the postpartum period. 

Methods 

Study design and setting: The present study is a cross-sectional study using data from a 
longitudinal cohort study (HOPE Study) that assesses physical and mental health outcomes for 
HIV-exposed uninfected (HEU) and HIV-unexposed (HUU) infants and their mothers. Data from 
the HOPE Study were collected from six public sector maternal and child health clinics in Nairobi 
and Western Kenya. 



  

Study population and procedure: The HOPE study enrolled 2,000 mother-infant pairs (1,000 
mothers with HIV [MWHIV]; 1,000 HIV-negative mothers) between February 2021 and June 2022. 
Mothers included in the study were at least 18 years of age and provided survey data during their 
6-week (range 4-10 weeks) postnatal care visit. Mothers were excluded from participation if their 
own HIV status was unknown, if their infant was living with HIV, or if they had plans to relocate 
within the next four years. The current study used data from mothers who provided survey data 
about past ACEs at their enrollment visit. Standardized questionnaires were administered to 
obtain data on demographics, medical history, socioeconomic factors, and family structures for 
mothers and their infants. Prior to enrollment, all participating mothers received an explanation of 
the study in their preferred language from study nurses. If mothers chose to participate, written 
consent was collected from each mother. 

Outcome of interest: The outcome of interest was maternal mental health. Mental health 
variables that were assessed were depressive symptoms, psychological distress, and 
psychological well-being. Depressive symptoms were measured using the 9-item Patient Health 
Questionnaire (PHQ-9). Participants who scored at least 10 out of 27 total points on the PHQ-9 
were categorized as having moderate to severe depressive symptoms based on clinical cutoffs 
for PHQ-9 scoring.17 Psychological distress was measured using the 10-item Kessler 
Psychological Distress Scale (K-10). Participants who scored at least 25 out of 50 total points on 
the K-10 were categorized as having moderate to severe psychological distress based on clinical 
cutoffs for the K-10 scale.18 Psychological well-being was measured using the 5-item World 
Health Organization Well-being Index (WHO-5). Participants who scored 50 or fewer out of 100 
total points on the WHO-5 were categorized as having low well-being based on the World Health 
Organization's cutoff for “clinically concerning” levels pointing to deterioration in well-being. 19 

Exposure of interest: The primary exposure of interest was self-reported past ACEs. ACEs were 
measured using the 10-item Adverse Childhood Experiences Questionnaire (ACEs-Q; 
continuous, 0-10 ACEs).3 Participants who reported experiencing 4 or more ACEs were 
categorized as having high ACEs and participants with 3 or fewer ACEs were categorized as 
having low ACEs based on ACE-Q cutoff points. The ACE-Q also categorizes each of the 10 
ACEs questions into one of three domains of ACEs (Abuse, Neglect, Household Dysfunction) 
which were also examined. 

Other variables of interest: Analyses were stratified by participants’ perceived social support 
and HIV status. Perceived social support was measured using the 12-item Multi-Dimensional 
Scale of Perceived Social Support (MSPSS). Participants who scored 35 out of 84 total points on 
the MSPSS were considered as having moderate to high levels of perceived social support and 
were categorized as having moderate/high social support. 20 Finally, HIV status was assessed 
from maternal medical record information.   

Data analysis 

Summary statistics for the demographic characteristics of the sample stratified by ACEs status 
were calculated. Proportions, medians, and interquartile ranges (IQR) were used to summarize 
demographic information. P values from two-sided t-tests and chi-squared tests were reported to 
determine if characteristics differed between the two groups at α = 0.05.  

To examine the association between the exposure and outcome, log binomial regression models 
were used to calculate prevalence ratios (PRs) and 95% confidence intervals (CIs) to compare 
prevalence of depression symptoms, psychological distress, and well-being by ACEs score. 
Analyses were run using random effects models clustered by enrollment site. Analyses were 



  

repeated after stratifying by HIV status and stratifying by perceived social support (moderate/high 
versus low social support) to explore potential differences in the association between ACEs score 
and mental health by stratified support categories.   

We then examined the association between specific ACEs domains and mental health outcomes. 
Log binomial regression models were used to calculate prevalence ratios (PRs) and 95% 
confidence intervals (CIs) to separately compare prevalence of depression symptoms, 
psychological distress, and well-being by presence vs absence of each of the ACEs domains 
(abuse, neglect, and household dysfunction). Analyses were run using random effects models 
clustered by enrollment site. All analysis was conducted using R version 4.2.3. 

Results 

Characteristics of the study population: Overall, 1,988 (99.4%) of the 2,000 mothers enrolled in 
the HOPE study completed the ACEs questionnaire and the mental health measures. In the total 
cohort, 1206 (60.7%) mothers reported at least one ACE. The median maternal age was 29 years 
(interquartile range [IQR] 24-33), most women had completed secondary education or less 
(secondary = 895 [45%]; primary or less = 772 [38.8%]), were in monogamous marriages (1524 
[76.7%]), had little to no food insecurity (1670 [84%]), reported moderate to high social support 
(1820 [91.5%]) and few women experienced intimate partner violence (85 [4.3%]).  

Comparison of mothers with high ACEs to those with low ACEs: Of the 1,988 mothers in the 
study, 342 (17.2%) had high ACEs and 1,646 (82.8%) had low ACEs. Among mothers with high 
ACEs, the median number of ACEs reported was 5 ([IQR] 4-6). Among mothers with low ACEs, 
the median number of ACEs reported was 1 ([IQR] 0-2).  

Compared to mothers with low ACEs, mothers with high ACEs were slightly older (29 vs. 28 years, 
p=0.06), had less formal education (44.4% vs 37.7% primary education or less, p = 0.04), less 
likely to be monogamously married (68.1% vs 78.4% in a monogamous marriage, p < 0.001), had 
more household food insecurity (30.2% vs 13.1% moderate/severe hunger in household, p < 
0.001), and reported lower perceived social support (83.3% vs 93.2% moderate/high social 
support, p < 0.001) . Employment status, HIV status, and experiences of intimate partner violence 
were similar among the two groups (Table 1). 

Mothers with high ACEs had a 2.86-fold higher prevalence of moderate/severe depressive 
symptoms (PR: 2.86 [95% CI: 1.98, 4.13], p < .001), a higher prevalence of moderate/severe 
psychological distress (PR: 3.68 [95% CI: 2.24, 6.06], p < .001) and a lower prevalence of 
psychological well-being (PR: 0.75 [95% CI: 0.69, 0.82], p < .001) (Table 2).   

Comparison of mothers with high and low ACEs, stratified by maternal HIV status: Similar patterns 
emerged in analyses stratified by maternal HIV status. Among mothers living with HIV, mothers 
with high ACEs had a higher prevalence of moderate/severe depressive symptoms (PR: 2.49 
[95% CI: 1.44, 4.32], p = .002), a higher prevalence of moderate/severe psychological distress 
(PR: 2.39 [95% CI: 1.17, 4.87], p = .021) and a lower prevalence of psychological well-being (PR: 
0.78 [95% CI: 0.68, 0.88], p = < .001). Among mothers without HIV, mothers with high ACEs had 
a higher prevalence of moderate/severe depressive symptoms (PR: 3.24 [95% CI: 1.97, 5.32], p 
< .001), a higher prevalence of moderate/severe psychological distress (PR: 5.88 [95% CI: 2.85, 
12.11], p < .001) and a lower prevalence of psychological well-being (PR: 0.73 [95% CI: 0.65, 
0.83], p < .001) (Table 3; Figure 1).  



  

Comparison of mothers with high and low ACEs, stratified by social support: Among mothers with 
moderate/high perceived social support, high ACEs remained associated with moderate/severe 
depressive symptoms (PR: 2.60 [95% CI: 1.69, 4.01], p < .001), moderate/severe psychological 
distress (PR: 4.10  [95% CI: 2.29, 7.35], p < .001) and psychological well-being (PR: 0.82 [95% 
CI: 0.75, 0.89], p = .043). Among mothers with low perceived social support, high ACEs remained 
associated with moderate/severe depressive symptoms (PR: 2.28 [95% CI: 1.09, 4.75], p = .012) 
and psychological well-being (PR: 0.43 [95% CI: 0.28, 0.64], p = .027), but the association with 
moderate/severe psychological distress was no longer significant (PR: 1.50 [95% CI: 0.59, 3.82], 
p = .635)  (Table 4; Figure 2).  

ACEs domain and associations with mental health outcomes: We found significant associations 
between each ACE domain and mental health outcomes. Mothers who reported any past abuse 
had a higher prevalence of moderate/severe depressive symptoms (PR: 2.52 [95% CI: 1.59, 
3.98], p < .001), a higher prevalence of moderate/severe psychological distress (PR: 2.63 [95% 
CI: 1.60, 4.33], p = .002) and a lower prevalence of psychological well-being (PR: 0.79 [95% CI: 
0.74, 0.85], p < .001) than mothers who did not experience any past abuse. Similarly, we found 
that mothers who reported any past neglect had a higher prevalence of moderate/severe 
depressive symptoms (PR: 2.24 [95% CI: 1.41, 3.55], p = .007), a higher prevalence of 
moderate/severe psychological distress (PR: 2.18 [95% CI: 1.32, 3.59], p = .003) and a lower 
prevalence of psychological well-being (PR: 0.86 [95% CI: 0.81, 0.91], p = .004) than mothers 
without any past neglect. Finally, mothers who reported any past household dysfunction had a 
higher prevalence of moderate/severe depressive symptoms (PR: 2.93 [95% CI: 1.79, 4.82], p < 
.001), a higher prevalence of moderate/severe psychological distress (PR: 6.72 [95% CI: 3.43, 
13.17], p < .001) and a lower prevalence of psychological well-being (PR: 0.80 [95% CI: 0.75, 
0.84], p < .001) than mothers without any past household dysfunction (Table 5). 

Discussion 

In this cross-sectional study of almost 2000 mothers in Kenya, the majority reported experience 
of at least one ACE, and about one fifth reported 4 or more ACEs. Women with high ACEs in our 
cohort were, less educated, less likely to be monogamously married, and more likely to be food 
insecure. Mothers with high ACEs had a higher prevalence of depressive symptoms and 
psychological distress, and a lower prevalence of psychological well-being.  

The prevalence of at least one  ACE and high ACEs in our study were similar to that in other 
settings in LMICs that estimate the prevalence of any ACE at 75%10 and high ACEs among 
mothers to be between 7% and 39%.21,22   Our findings are consistent with previous research 
demonstrating that past ACEs are associated with poorer psychological outcomes later in life.3,15 
It is possible that the influence of maternal ACEs on mental health outcomes was influenced by 
the impact of ACEs on marital status, education, and food security.  Women with high ACEs were 
less likely to have high perceived social support than women with low ACEs. Despite this, in our 
sample over 80% of women with high ACEs reported moderate/high social support. This may 
reflect extended community, family, or peer networks of women in the community in general in 
this cohort. Our study adds to recent evidence demonstrating that maternal ACEs are associated 
with poor psychological outcomes in LMICs.7,21,23,24 ACEs reflect exposures that occurred in early 
childhood and adolescence, however it has been shown that these contribute towards long-term 
adverse outcomes.1,2 The impact of these early exposures underscore the need to mitigate ACEs 
early on and provide treatment focused interventions during early adolescence and adulthood 
given that these may continue to feed into complex psychiatric morbidity over time if left untreated.  
There is a potentially unique opportunity among mother/infant pairs in the peripartum period to 
prevent a recurring generation of ACEs. There is recent evidence to suggest that group 



  

interventions for parents with ACEs may be an effective strategy for improving maternal mental 
health and strengthening parenting efficacy.25 Screening women for ACEs, targeted counseling 
to explore the impact and residue of ACEs and ways to avoid ACEs for the new infant may be a 
strategy that yields long-term impact. Training health care workers to provide education and skill-
building related to ACEs for new mothers could be a viable way to intervene on the 
intergenerational impact of maternal ACEs for the next generation.  

In this study, mothers with high ACEs had an over 3-fold higher prevalence of moderate to severe 
depressive symptoms and psychological distress than those women who experienced fewer 
ACEs. These findings are consistent with previous work demonstrating a link between ACEs and 
depression and psychological distress.2,6 The postpartum period is a time of considerable risk for 
poor maternal mental health  and as  maternal depression is the most commonly occurring 
condition, it can have a substantial negative impact on physical health, mental health and well-
being for mothers and their children26 such as increased risk for pregnancy loss, preterm birth, 
and delayed infant development.27,28 Because there is a clear link between ACEs and depression 
among pregnant and postpartum women, intervening on ACEs before pregnancy could be an 
important step in addressing maternal mental health.29 Much like maternal depression, maternal 
psychological distress is associated with poorer infant outcomes including delays in cognitive, 
socio-emotional, and psychomotor development.29 Though the overall prevalence of 
psychological distress was relatively low (3.1%) in the present study, previous research has 
demonstrated a much higher prevalence of psychological distress among postpartum mothers in 
Kenya ranging from 35% to 65%.30,31 Mothers with high ACEs had a substantially lower perceived 
sense of well-being than mothers with low ACEs, a finding that would make sense given the dose 
and frequency of traumatic exposures entailed. Research on psychological well-being in 
pregnancy is less common but positive psychological well-being in pregnancy is associated with 
beneficial infant outcomes including greater cognitive development and language acquisition.32 
Similarly, the World Health Organization considers improving maternal well-being to be a main 
principle when it comes to improving quality of care in maternal and child health care settings.33 
Screening mothers for ACEs, as well as mental health outcomes, early in pregnancy could lead 
to early intervention for potential negative outcomes during pregnancy. 

In analyses stratified by HIV status, associations of poor psychological outcomes with ACEs were 
higher among mothers without HIV than among mothers with HIV. This differed from previous 
work demonstrating that psychological outcomes were worse among people living with HIV with 
high ACEs.12 This may be because prior work was in HICs or because HIV status does not have 
as much of an impact on the relationship between maternal ACEs and psychological outcomes in 
a setting with high HIV prevalence. HIV care in Kenya has integrated several aspects of mental 
health programing including assessment of mothers using PHQ-9, PMTCT services including 
psychosocial messaging and relatively better support for women experiencing distress. Of late 
more tailored personalized interventions have been added which are missing for general 
populations of women.34  

 In analyses stratified by social support, most associations persisted in all subgroups. However, 
among mothers with low perceived social support, associations between ACEs and psychological 
distress were not retained. These findings are likely due to the limited statistical power to detect 
a difference in the low perceived social support group. There is considerable evidence that social 
support may buffer against poor mental health outcomes.35 However, social support is difficult to 
measure, and there was limited heterogeneity in social support in our cohort. In addition, the 
benefits and outcomes related to social support differ depending on cultural context36 and the 
measure used to assess social support have had less relevance for this cohort in Kenya.  



  

Finally, we found that associations persisted for each ACE domain. Our findings contrast with 
prior studies that demonstrated that specific ACEs domains were more strongly associated with 
particular psychological outcomes.7,11,14,15 For example, previous work found that a history of 
family mental illness (household dysfunction domain) and experiencing sexual abuse (abuse 
domain) were the only ACEs associated with a diagnosis of depression later in life.11 Another 
study found that abuse and neglect predicted subsequent depression, anxiety, and trauma, while 
household dysfunction only predicted subsequent anxiety.14 However, these studies were both 
conducted using nationally representative, mixed-gender samples from the United States. It is 
likely that the context for a sample of exclusively postpartum women in a limited-resource setting 
in Kenya is different enough that we would not see similar patterns.  

A strength of the current study is it is one of the few studies to examine the interplay of maternal 
ACEs, psychological outcomes, and HIV in a LMIC. Additionally, our study had a large sample 
size with a wide variety of ACEs and psychological outcome scores. Measures of outcomes and 
exposures may have had limitations due to cultural differences in our LMIC cohort and between 
regions assessed in the study. Though there were significant differences in marital status, 
educational attainment, and food insecurity between women with high ACEs and those with low 
ACEs, marital status,37 educational attainment38 and food insecurity39 are all likely on the causal 
pathway between maternal ACEs and mental health, so we did not adjust for these variables. 
Further mediation analyses may be useful to elucidate pathways between ACEs and mental 
health outcomes. 

Overall, we found that high maternal ACEs are associated with poorer mental health outcomes 
for new mothers in Kenya regardless of HIV status. These findings have implications for clinical 
and public health practice for women with greater vulnerability like HIV, but also have implications 
for population level screening, intervention and mental health promotion including awareness 
building around public health mitigation of ACEs. New mothers in Kenya may benefit from ACEs 
screenings and additional mental health support during the postpartum period to facilitate positive 
psychological well-being.  

 

 

 

 

 

 

 

 

 

 



  

References 

1. McDonnell CG, Valentino K. Intergenerational Effects of Childhood Trauma: Evaluating 

Pathways Among Maternal ACEs, Perinatal Depressive Symptoms, and Infant 

Outcomes. Child Maltreat. 2016;21(4):317-326. doi:10.1177/1077559516659556 

2. Racine N, Plamondon A, Madigan S, McDonald S, Tough S. Maternal adverse childhood 

experiences and infant development. Pediatrics. 2018;141(4). doi:10.1542/peds.2017-

2495 

3. Felitti VJ, Anda RF, Nordenberg D, et al. Relationship of childhood abuse and household 

dysfunction to many of the leading causes of death in adults: The adverse childhood 

experiences (ACE) study. Am J Prev Med. 1998;14(4):245-258. doi:10.1016/S0749-

3797(98)00017-8 

4. Johnson SB, Riley AW, Granger DA, Riis J. The science of early life toxic stress for 

pediatric practice and advocacy. Pediatrics. 2013;131(2):319-327. 

doi:10.1542/peds.2012-0469 

5. Franke HA. Toxic stress: Effects, prevention and treatment. Children. 2014;1(3):390-402. 

doi:10.3390/children1030390 

6. Hughes K, Bellis MA, Hardcastle KA, et al. Articles The Effect of Multiple Adverse 

Childhood Experiences on Health: A Systematic Review and Meta-Analysis.; 2017. 

www.thelancet.com/ 

7. Kumar M, Amugune B, Madeghe B, et al. Mechanisms associated with maternal adverse 

childhood experiences on offspring’s mental health in Nairobi informal settlements: A 

mediational model testing approach. BMC Psychiatry. 2018;18(1). doi:10.1186/s12888-

018-1953-y 

8. Prentice DM, Otaibi BW, Stetter C, Kunselman AR, Ural SH. The Association Between 

Adverse Childhood Experiences and Postpartum Depression. Front Glob Womens 

Health. 2022;3. doi:10.3389/fgwh.2022.898765 

9. Kendig S, Keats JP, Camille Hoffman M, et al. Consensus bundle on maternal mental 

health perinatal depression and anxiety. Obstetrics and Gynecology. 2017;129(3):422-

430. doi:10.1097/AOG.0000000000001902 

10. Ramiro LS, Madrid BJ, Brown DW. Adverse childhood experiences (ACE) and health-risk 

behaviors among adults in a developing country setting. Child Abuse Negl. 

2010;34(11):842-855. doi:10.1016/j.chiabu.2010.02.012 

11. Giano Z, Wheeler DL, Hubach RD. The frequencies and disparities of adverse childhood 

experiences in the U.S. BMC Public Health. 2020;20(1). doi:10.1186/s12889-020-0941-z 

12. Young-Wolff KC, Sarovar V, Sterling SA, et al. Adverse childhood experiences, mental 

health, substance use, and HIV-related outcomes among persons with HIV. AIDS Care - 

Psychological and Socio-Medical Aspects of AIDS/HIV. 2019;31(10):1241-1249. 

doi:10.1080/09540121.2019.1587372 



  

13. Giano Z, Ernst CW, Snider K, Davis A, O’Neil AM, Hubach RD. ACE domains and 

depression: Investigating which specific domains are associated with depression in 

adulthood. Child Abuse Negl. 2021;122. doi:10.1016/j.chiabu.2021.105335 

14. Negriff S. ACEs are not equal: Examining the relative impact of household dysfunction 

versus childhood maltreatment on mental health in adolescence. Soc Sci Med. 2020;245. 

doi:10.1016/j.socscimed.2019.112696 

15. Cheong E Von, Sinnott C, Dahly D, Kearney PM. Adverse childhood experiences (ACEs) 

and later-life depression: Perceived social support as a potential protective factor. BMJ 

Open. 2017;7(9). doi:10.1136/bmjopen-2016-013228 

16. Dube SR, Felitti VJ, Dong M, Chapman DP, Giles WH, Anda RF. Childhood Abuse, 

Neglect, and Household Dysfunction and the Risk of Illicit Drug Use: The Adverse 

Childhood Experiences Study. Vol 111.; 2003. 

http://pediatrics.aappublications.org/cgi/content/full/111/3/564 

17. Kroenke K, Spitzer RL, Williams JBW. The PHQ-9: Validity of a brief depression severity 

measure. J Gen Intern Med. 2001;16(9):606-613. doi:10.1046/j.1525-

1497.2001.016009606.x 

18. Kessler RC, Andrews G, Colpe LJ, et al. Short screening scales to monitor population 

prevalences and trends in non-specific psychological distress. Psychol Med. 

2002;32(6):959-976. doi:10.1017/S0033291702006074 

19. Topp CW, Østergaard SD, Søndergaard S, Bech P. The WHO-5 well-being index: A 

systematic review of the literature. Psychother Psychosom. 2015;84(3):167-176. 

doi:10.1159/000376585 

20. Zimet GD, Powell SS, Farley GK, Werkman S, Berkoff KA. Psychometric Characteristics 

of the Multidimensional Scale of Perceived Social Support. J Pers Assess. 1990;55(3-

4):610-617. doi:10.1080/00223891.1990.9674095 

21. LeMasters K, Bates LM, Chung EO, et al. Adverse childhood experiences and depression 

among women in rural Pakistan. BMC Public Health. 2021;21(1). doi:10.1186/s12889-

021-10409-4 

22. Hemady CL, Speyer LG, Murray AL, et al. Patterns of adverse childhood experiences and 

associations with prenatal substance use and poor infant outcomes in a multi-country 

cohort of mothers: a latent class analysis. BMC Pregnancy Childbirth. 2022;22(1). 

doi:10.1186/s12884-022-04839-0 

23. Rieder AD, Roth SL, Musyimi C, et al. Impact of maternal adverse childhood experiences 

on child socioemotional function in rural Kenya: Mediating role of maternal mental health. 

Dev Sci. 2019;22(5). doi:10.1111/desc.12833 

24. Samia P, Premji S, Tavangar F, et al. Adverse childhood experiences and changing 

levels of psychosocial distress scores across pregnancy in Kenyan women. Int J Environ 

Res Public Health. 2020;17(10). doi:10.3390/ijerph17103401 



  

25. Lyu R, Lu S, Ma X. Group interventions for mental health and parenting in parents with 

adverse childhood experiences: A systematic review and meta-analysis. Fam Relat. 

Published online 2022. doi:10.1111/fare.12768 

26. Muzik M, Borovska Morgan S. Perinatal Depression: Implications for Child Mental Health. 

https://www.researchgate.net/publication/223959765 

27. Larsen A, Pintye J, Abuna F, et al. Risks of adverse prenatal outcomes in relation to 

maternal depressive symptoms: A prospective cohort study in Kenya. Pediatric and 

Perinatal Epidemiology. Published online 2023. 

28. Vameghi R, Amir Ali Akbari S, Sajjadi H, Sajedi F, Alavimajd H. Correlation Between 

Mothers’ Depression and Developmental Delay in Infants Aged 6-18 Months. Glob J 

Health Sci. 2015;8(5):11-18. doi:10.5539/gjhs.v8n5p11 

29. Kingston D, Tough S, Whitfield H. Prenatal and postpartum maternal psychological 

distress and infant development: A systematic review. Child Psychiatry Hum Dev. 

2012;43(5):683-714. doi:10.1007/s10578-012-0291-4 

30. Mutua J, Kigamwa P, Ng’ang’a P, Tele A, Kumar M. A comparative study of postpartum 

anxiety and depression in mothers with pre-term births in Kenya. J Affect Disord Rep. 

2020;2. doi:10.1016/j.jadr.2020.100043 

31. Watts SE, Oburu P, Lah S, Rhodes P, Hunt CJ. Maternal psychological distress and 

appraisal of parenting experience predict social-emotional development of Kenyan 

infants. Early Child Dev Care. 2018;188(8):1045-1054. 

doi:10.1080/03004430.2016.1244674 

32. Phua DY, Kee MKZL, Koh DXP, et al. Positive maternal mental health during pregnancy 

associated with specific forms of adaptive development in early childhood: Evidence from 

a longitudinal study. Dev Psychopathol. 2017;29(5):1573-1587. 

doi:10.1017/S0954579417001249 

33. World Health Organization. STANDARDS FOR IMPROVING QUALITY OF MATERNAL 

AND NEWBORN CARE IN HEALTH FACILITIES.; 2016. 

34. National AIDS and STI Control Programme. Kenya HIV Prevention and Treatment 

Guidelines, 2022 Edition.; 2022. 

35. Cohen S, Wills TA. Stress, Social Support, and the Buffering Hypothesis. Vol 98.; 1985. 

36. Pourmand V, Lawley KA, Lehman BJ. Cultural differences in stress and affection 

following social support receipt. PLoS One. 2021;16(9 September). 

doi:10.1371/journal.pone.0256859 

37. McCarthy G, Maughan B. Negative childhood experiences and adult love relationships: 

The role of internal working models of attachment. Attach Hum Dev. 2010;12(5):445-461. 

doi:10.1080/14616734.2010.501968 

38. Font SA, Maguire-Jack K. Pathways from childhood abuse and other adversities to adult 

health risks: The role of adult socioeconomic conditions. Child Abuse Negl. 2016;51:390-

399. doi:10.1016/j.chiabu.2015.05.013 



  

39. Royer MF, Ojinnaka CO, Zhang X, Thornton AG, Blackhorse K, Bruening M. Food 

insecurity and adverse childhood experiences: a systematic review. Nutr Rev. 

2022;80(10):2089-2099. doi:10.1093/nutrit/nuac029 

  

 
  



  

Table 1. Sociodemographic characteristics by ACEs score 

Maternal Characteristics  

Overall Sample  
N = 1988 
(N/% or 

Median/IQR) 

High ACEs 
N = 342 
(N/% or 

Median/IQR) 

Low ACEs 
 N = 1646 
(N/% or 

Median/IQR) 

p-value 

Mother age (years) 29 (24-33) 29 (25-34) 28 (24-33) 0.06 

Education    0.04 

   Primary or less 772 (38.8%) 152 (44.4%) 620 (37.7%) -- 

   Secondary 895 (45.0%) 139 (40.7%) 756 (45.9%) -- 

   College/University  321 (16.1%) 51 (14.9%) 270 (16.4%) -- 

Marital status     < 0.001 

   Married (monogamous) 1524 (76.7%) 233 (68.1%) 1291(78.4%) -- 

   Married (polygamous) 158 (7.9%) 37 (10.8%) 121 (7.4%) -- 

   Unmarried, but partnered 91 (4.6%) 15 (4.4%) 76 (4.6%) -- 

   Separated/widowed 134 (6.7%) 43 (12.6%) 91 (5.5%) -- 

   Never married 79 (4.0%) 14 (4.1%) 65 (3.9%) -- 

Household food insecurity    < 0.001 

   Little to no hunger in household  1670 (84.0%) 239 (70.0%) 1431 (86.9%) -- 

   Moderate hunger in household 307 (15.4%) 98 (28.7%) 209 (12.7%) -- 

   Severe hunger in household 11 (0.5%) 5 (1.5%) 6 (0.4%) -- 

Employment status    0.88 

   Professional  133 (6.7%) 24 (7.0%) 109 (6.6%) -- 

   Casual 235 (11.8%) 43 (12.6%) 192 (11.7%) -- 

   Unemployed 1414 (71.1%) 246 (71.9%) 1168 (71.0%) -- 

   Other 206 (10.4%) 29 (8.5%) 177 (10.8%) -- 

HIV status     

Living with HIV 992 (49.9%) 178 (52.0%) 814 (49.5%) 0.42 

ACEs Characteristics      

   Average number of ACEs 1 (0-3) 5 (4-6) 1 (0-2) < 0.001 

   Proportion endorsed for each ACE 
domain 

 
  

 

     Abuse 521 (26.2%) 292 (85.4%) 229 (13.9%) < 0.001 

     Neglect 713 (35.9%) 297 (86.8%) 416 (25.3%) < 0.001 

     Household dysfunction 849 (42.7%) 322 (94.1%) 527 (32.0%) < 0.001 

Social Support     

Moderate to high social support  1820 (91.5%) 285 (83.3%) 1535 (93.2%) < 0.001 

Social support provider     

   Family  1662 (83.6%) 240 (70.2%) 1422 (86.4%) < 0.001 

   Friends 1270 (63.9%) 203 (59.4%) 1067 (64.8%) 0.06 

   Significant other  1771 (89.1%) 276 (80.7%) 1495 (90.8%) < 0.001 

Intimate partner violence 85 (4.3%) 19 (5.6%) 66 (4.0%) 0.26 

 



  

Table 2: Prevalence ratios for mental health outcomes by ACEs score 
 

   
High ACEs  

N = 342 
Low ACEs 
N = 1646 

  

Maternal Mental Health Prevalence   Prevalence  

Prevalence 
Ratio 

(95% CI) 

P value 

Wellbeing (Score of 50% or higher) 59.3% 81.0% 
0.75  

(0.69, 0.82) 
< .001 

Depression Symptoms 
(moderate/severe) 

12.0% 4.2% 
2.86 

 (1.98, 4.13) 
< .001 

Psychological Distress Symptoms 
(moderate/severe) 

7.6% 2.1% 
3.68 

 (2.24, 6.06) 
< .001 



  

Table 3: Prevalence ratios of mental health outcomes by ACEs score, stratified by HIV status 

 Mothers with HIV  Mothers without HIV   

 
High ACEs 

N = 178 
Low ACEs 

N = 814  
  High ACEs 

N = 164 
Low ACEs 

N = 832 
  

Maternal 
Mental Health 

Prevalence  
 

 Prevalence  
 

Prevalence 
Ratio 

(95% CI) 

p value 
Prevalence  

 
 Prevalence  

 

Prevalence 
Ratio 

(95% CI) 

p value 

Wellbeing 
(Score of 50% 
or higher) 

60.1% 77.5% 
0.78 

(0.68, 
0.88) 

< .001 61.6% 84.5% 0.73 
(0.65, 
0.83) 

< .001 

Depression 
Symptoms 
(moderate or 
higher) 

10.1% 4.1% 

2.49 
(1.44, 
4.32) 

.002 14.0% 4.3% 3.24 
(1.97, 
5.32) 

< .001 

Psychological 
Distress 
Symptoms 
(moderate or 
higher) 

6.2% 2.6% 

2.39 
(1.17, 
4.87) 

.021 9.1% 1.6% 5.88 
(2.85, 
12.11) 

< .001 

 

  



  

 

Table 4: Prevalence ratios of mental health outcomes by ACEs score, stratified by social support 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 High Social Support  Low Social Support   

 
High ACEs 

N = 285 
Low ACEs 
N = 1535 

  High ACEs 
N = 56 

Low ACEs 
N = 108 

  

Maternal 
Mental Health 

Prevalence  
 

 Prevalence  
 

Prevalence 
Ratio 

(95% CI) 

p value 
Prevalence  

 
 Prevalence  

 

Prevalence 
Ratio 

(95% CI) 

p value 

Wellbeing 
(Score of 50% 
or higher) 

66.7% 81.2% 
0.82 

(0.75, 
0.89) 

 
.043 

42.6% 
 

80.7% 
0.53 

(0.28, 
0.64) 

.027 

Depression 
Symptoms 
(moderate or 
higher) 

9.8%  3.8% 

2.60 
(1.69, 
4.01) 

< 
.001 

4.6%  0.7% 

2.28 
(1.09, 
4.75) 

.012 

Psychological 
Distress 
Symptoms 
(moderate or 
higher) 

6.7% 1.6% 

4.10 
(2.29, 
7.35) 

< 
.001 

2.5% 0.6% 

1.50 
(0.59, 
3.82) 

.635 



  

Table 5: Prevalence ratios for mental health outcomes by ACEs domain 

Abuse 

 
Any Abuse 

N = 521 
No Abuse 
 N = 1,467 

  

 

Prevalence  
 

 Prevalence  
 

Prevalence Ratio 
(95% CI) 

P value 

Well-being 64.7% 82.4% 0.79 (0.74, 0.85) < .001 

Depressive Symptoms 6.3% 2.5% 2.52 (1.59, 3.98) < .001 

Psychological Distress 5.6%  2.1% 2.63 (1.60, 4.33)  .002 

Neglect 

 
Any Neglect 

N = 713 
No Neglect 
N = 1,275 

  

 

Prevalence  
 

 Prevalence  
 

Prevalence Ratio 
(95% CI) 

P value 

Well-being 70.4% 81.8% 0.86 (0.81, 0.91) .004 

Depressive Symptoms 5.6% 2.4%  2.24 (1.41, 3.55) .007 

Psychological Distress 4.6% 2.2%  2.18 (1.32, 3.59) .003 

Household Dysfunction 

 

Any Household 
Dysfunction 

N = 849 

No Household 
Dysfunction 

N = 1,139 

  

 

Prevalence  
 

 Prevalence  
 

Prevalence Ratio 
(95% CI) 

P value 

Psychological Well-
being 

67.5% 85.2% 
0.80 (0.75, 0.84) < .001 

Depressive Symptoms 5.7% 1.9% 2.93 (1.79, 4.82) < .001 

Psychological Distress 5.9% 0.9% 
6.72 (3.43, 

13.17) 
< .001 

 

 

 



  

 

Fig 1. Forest plot of prevalence ratios of mental health outcomes by ACEs score by HIV 

status 
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Fig 2. Forest plot of prevalence ratios of mental health outcomes by ACEs score by 

social support 
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