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Abstract

Reduction of child mortality is a global public health priority. Parents can play an important role
in reducing child mortality. The inability of one or both parents to care for their children due to
death, illness, divorce or separation increases the risk of death of their children. There is
increasing evidence that the health, education, and socioeconomic status of mothers and fathers
have significant impact on the health and survival of their children. We conducted a literature
review to explore the impact of the death of parents on the survival and wellbeing of their children
and the mechanisms through which this impact is mediated. Studies have generally concluded that
the death of a mother significantly increased the risk of death of her children, especially during the
early years; the effect continues but is significantly reduced with increasing age through the age of
15 years. The effect of the loss of a father had less impact than the effect of losing a mother
although it too had negative consequences for the survival prospect of the child. A mother's health,
education, socioeconomic status, fertility behavior, environmental health conditions, nutritional
status and infant feeding, and the use of health services all play an important role in the level of
risk of death of her children. Efforts to achieve the Millennium Development Goal No. 4 of
reducing children's under-5 mortality in developing countries by two thirds by 2015 should
include promoting the health and education of women.
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Introduction

Under-5 child mortality continues to be an important public health problem and a serious
challenge for developing countries. There continues to be a huge disparity in under-5 child
mortality between high- and low-income countries, and many of these deaths are
preventable. Most of the 8.1 million children who died before their fifth birthday in 2009
died in Africa and in low income countries!2. In 2009, under-5 mortality rates (deaths per
1,000 live births) were 127 in Africa and 117 in low income countries compared with 7 in
high income countries®. Most children in developing countries continue to die from
preventable or treatable causes, with pneumonia and diarrhea accounting for 18% and 15%,
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respectively, of all under-5 child deaths in 200812, Reducing under-5 child mortality has
recently received attention as an important global challenge; the United Nations in 2000
included the reduction of under-5 child mortality as one of the Millennium Development
Goals (MDGs)3. MDG-4 calls for reducing under-5 child mortality rates by 2015 by two
thirds of the year 1990 rate34.

One approach to help achieve the MDG-4 is to ensure the ability of parents, especially
mothers, to care for and protect their young children. The importance of the role of parents
for the survival and wellbeing of their children has been recognized for many years.
Although the loss of the mother, the father or both parents have been demonstrated to
increase the risk of death of their children, it has been repeatedly documented that the loss of
a mother carries more significant consequences than the loss of a father. Moreover, there is
increasing evidence that the health, education, and socioeconomic status of mothers and
fathers have significant impact on the health and survival of their children.

Analysis of historical data from Sweden, Canada, and the Netherlands all concluded that the
death of a mother significantly increased the risk of death of her children®6.7:8, In previous
years, when maternal deaths were much more common than they are today, “Parent loss”
discussions usually focused on the consequences to the children of the death of a mother
during childbirth. Even today, it is common to hear health leaders around the world draw
attention to the importance of maternal mortality by highlighting the impact of maternal
death on children, families and communities. Statements like “Maternal death is a tragedy
for individual women, for families, and for their communities” were repeated in many
publications®. In recent years, however, the main causes of losing a parent have changed.
Injuries and HIV/AIDS, which usually cause the death of young adults (15 to 59 years of
age -parents of young, dependent children), are now among the top ten leading causes of
death worldwide®. According to the World Health Organization, in 2004, HIVV/AIDS was
the leading cause of adult mortality in Africa, and injuries were the main cause of death for
adult men in Latin America and the Caribbean?.

In developing countries today, early adulthood deaths create a significant social problem for
orphaned children and their communities. In particular, the HIV epidemic has left millions
of children without parents. It is estimated that in 2009, there were 16.6 million children
0-17 years of age who had lost their parents to AIDS — almost 90% of these children live in
Sub-Saharan Africall:12. Orphans with no family or community support face very risky life
situations having no social network of families, lacking food and healthcare and sometimes
having to assume the role of “heads of households” and taking care of their younger
siblings.

We conducted a literature review to explore the impact of the death of parents on the
survival of their children and explored the mechanisms through which the death of parents
influenced the survival and wellbeing of their children.
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We conducted a review of the literature using PubMed!3. PubMed comprises over 20
million citations for biomedical literature from Medline (published since 1940), life science
journals, and online books. The database includes citations and abstracts from the fields of
medicine, nursing, dentistry, veterinary medicine, the health care system, and preclinical
sciences and it provides access to additional relevant Web sites and links to the other
molecular biology resources?3.

We searched the database for published English-language, full-size articles. The database
was searched using relevant terms to identify publications pertinent to the subject of this
manuscript. The principal terms used included: mother death, maternal death, maternal
mortality, parent mortality, father death, parent death, orphan, orphanage, child death,
childhood death, child survival, and child mortality. We reviewed the pertinent publications
and included their findings in this manuscript.

Most of the work that we found concerning the death of parents and survival of their
children has focused on death of children under-5 years of age. This is expected because,
according to the World Health Organization, in 2004, under-5 child deaths accounted for
87.4% (10.4 million) of the estimated 11.9 million under-15 child deaths worldwide?. It is
also important to note that much of the work in this area has come from historical data when
death during childbirth was relatively common %8:7:8. In recent years, most of this work
came from Africa where the largest proportion of child and “parents” deaths occurs. For
example, although only 15% of the estimated world population lived in Africa in 2009, over
38% of the estimated 153 million orphans worldwide lived therell. Moreover, it is estimated
that over 50% of the world's 8.1 million under-5 child deaths in 2009occurred in Africall.
According to the World Health Organization, in the African Region in 2004, 46% of all
deaths were children aged under 15 years, 34% were people aged 15-59 years, and only 20%
were people aged 60 years and over. In contrast, in the high-income countries, only 1% of
deaths were children aged under15 years, whereas84% were people aged 60 years and
older!0. Thus, proportionately many more children, especially those under 5 years of age,
and parents of young children (15-59 years) die in Africa than in other parts of the World,;
consequently, researchers tend to focus their work on African countries because of the need
for action and because the numbers are large enough to study and make conclusions.

Death of a mother and survival of her children

Several studies used historical data to examine the effect of a mother's death on the survival
of her children. A study of survival of children born to mothers who died in childbirth
during the 19 century in Sweden reported that, of those who lost their mothers at birth,
98.4% died before their fifth birthday; of children under the age of 1 when their mothers
died, 97% died before their fifth birthday; and of children 1-5 years of age when their
mother died 87% died during the following five years. However, of children who were over
the age of 5 when their mother died, only 6% died during the following five years®. Another
report from Sweden discussed survival of orphans in the 19t century and reported that being
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an orphan significantly reduced the chances of survival: 60% of motherless infants and 30%
of fatherless infants died before their fifteenth birthday in comparison to 25% if both parents
were alive®. Interestingly, this same report concluded that family reconstruction, whether
achieved through kinship, remarriage, or foster care improved children's survival to levels
similar to or above that of children with both parents alive®. A review of all maternal deaths
in Quebec, Canada between the years 1625 and 1759 concluded that the risk of death was 6
times and 4 times higher for children who lost their mother during the neonatal and post-
neonatal periods, respectively’. In the Netherlands, analysis of vital records for the years
1850 to 1930 indicated that the death of a mother resulted in a two times increased risk of
death of her children when compared to children whose mothers and fathers were aliveS.

Findings from more recent studies from Haitil4, Malawil®, Gambial®, Nepall?, Burkina
Fasol8, Ugandal®, and South Africa? as well as studies which pooled data from multiple
African countries?:22 found similar results and concluded that a mother's death significantly
increased the risk of death of her children.(Table 1) Overall most studies have also found
that the effects of a mother's death on the survival of her children is greatest during the early
years, especially the neonatal and post-neonatal periods’+18 and that the effect continues but
is significantly reduced with increasing age through the age of 15 years’:16.18.21.22 |
contrast, a study from Gambia concluded that the death of a mother had no impact on child
survival after the age of 216 (Table 1)

Perhaps the definitive study of the relationship between a mother's death and the survival of
her children is one published in 2010 from Bangladesh?3. The study reviewed all maternal
deaths as well as child deaths up to age 10 years in a rural area in Bangladesh from 1982 to
2005and included 144,861 live-births, 14,868 deaths of children younger than 10 years, and
1,385 deaths of mothers. Researchers concluded that children whose mothers died in the
neonatal period were over 8 times more likely to die than were children whose mothers were
alive. The death of the mother after the first month but before six months of life increased
child mortality by 27.6 times. The increased risk of children's death continued at all ages and
was 18 times higher, 8.2 times higher, and 2.1 to 5.1 times higher if the mother died when
the child was 6-11 months, 12-23 months, and 24 to 119 months old, respectively (Table 1).
The proportions of children who lost their mothers and who died before their tenth birthday
were: 86%, 61%, 32%, 19% and 2% if they lost their mothers at birth, 0 to 1 month, 1 to 6
months, 6 to 12 months and 12 to 60 months respectively. In comparison, the proportions of
children whose mothers survived and who died during the respective age periods were: 11%,
7%, 5%, 4%, and 1% respectivelyZ3.

Death of a father and survival of his children

Interest in the effects of the death of a father on child survival has increased recently
because of the large number of orphans in countries with a high prevalence of HIV/
AIDS112.1521.22 The role of the father's death has been investigated in a few
studies®16.20.23 A historical study from Denmark concluded that the effect of the loss of a
father was much lower than the effect of losing a mother although it too had negative
consequences on survival of the child8. Another historical study from Sweden concluded
that the loss of a father increased the risk of death slightly for infants (RR 1.5, 95% ClI
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1.0-2.1) but had no effect on survival of children 1 year or older at the time of father's
death®. Similarly, a report from rural Gambia concluded that a father's death had no effect
on child survivall®, on the other hand, a study from South Africa reported that the death of a
father either before a child's birth or during a child's first 4 years of life, is a significant
factor in child mortality with a relative risk of 2.41 (95% CI 1.53-3.82)20.

Consistent with previous studies, the recent study from Bangladesh found that, in general,
age-specific death rates were slightly higher in children whose fathers died than in those
whose fathers had survived; however, the differences in mortality rates between children
whose fathers died and other children for all age groups were not statistically significant23.
The effect of father's death on the cumulative probability of survival in children up to age 10
years was also small. However, although there was no effect on the cumulative survival of
children whose fathers died during the neonatal period (89% for both groups), there was a
small but significant reduction of the cumulative survival of children who survived their
neonatal period if their fathers died compared with those whose fathers were still alive (89%
versus 93%)23.

Parents' death and the wellbeing of surviving children

Following the death of a parent, children live with the surviving biological parent or live
with the surviving parent and a step-parent. Some children are cared for by other members
of the family or by adoptive parents, or are placed in an orphanage or are left home-less.
Research has shown that most children who survive their parents' death suffer from negative
consequences independent of who cares for them following the death of their parent.

In Bangladesh, children aged 6-12 years in families where a parent died, were significantly
more likely to be uneducated and out-of-school after the death of a father or a mother
compared to children in families where neither of the parents died independent of the
educational status of the parents who died?4. Findings of the study showed that the negative
impact was more pronounced among children of poor families, and that female children
were most severely affected. Moreover, death of a father or mother was associated with a
higher rate of out-migration (especially marriage) of adolescent daughters24. A study from
Uganda reported that children living with widowed fathers and those living on their own
were significantly more depressed, and that children of all ages were likely to drop out of
school when their parents became sick or died?®. In Rural Uganda, children aged 11-15
years whose parents (one or both) were reported to have died of AIDS were at greater risk of
higher levels of anxiety (OR 6.4) depression (OR 6.6), and anger (OR 5.1)25.

Adopted children were also found to suffer a negative impact of the death of their parents. A
study from Missouri, United States, reported that the risk of maltreatment death was
elevated for children residing with step, foster or adoptive parents (4.7 times)2”. In Uganda,
most children when they were adopted felt angry and depressed2°. In China, children whose
parents died of HIV/AIDS and who lived in orphanages mostly felt that the living conditions
were better than the families they lived with after the death of their parents. However,
institutional care had some disadvantages such as administrative restraints, limited
psychological guidance, stigma, lack of education on AIDS, and financial burden of the
operation?®. In another study in China of HIVV/AIDS orphans living in orphanages, a
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significantly higher proportion of orphans reported their relationship with peers became
worse after parental illness or death than non-orphans?®. In Zimbabwe, orphans had more
psychosocial distress than did non-orphans. For both genders, paternal, maternal and double
orphans exhibited more severe distress and were significantly more likely than were non-
orphaned, non-vulnerable children to have engaged in sexual activity3.

Family structure — Restructure

Studies suggest that family “reconstruction” through re-marriage reduces the risk of child
death caused by the loss of a parent. Analysis of data from 19t century Sweden concluded
that stepparents had a significant effect on improving the survival of children; the
cumulative mortality to 15 years of motherless infants who got a stepmother decreased from
60% to 15%°. Similarly, the cumulative mortality to 15 years of fatherless infants who got a
stepfather decreased from 30% to zero®. In nineteenth century Denmark, it was found that
remarriage of the widow or widower resulted in a child death rate that was not different
from that of children in complete families8. In the West Bank, most men had remarried
shortly after the death of their wives and a stepmother had joined the family in 85% of the
cases. All orphans who could be reached were alive. The authors concluded that early family
reconstruction is suggested to be a contributing factor to the high survival rate3L. A study
from Finland reported that, compared with children to married parents, children of single
parents carried an excess risk in mortality in ages 1-4 (Hazard Ratio 2.02) and in ages 5-9
(Hazard Ratio 1.44)32. In Denmark, remarriage of the widow or widower resulted in a child
death rate similar to that of children with complete families®. In Bangladesh, researchers
reported that the chances of survival were always lower for children of divorced mothers
than for those non-divorced mothers33. As in the case of the mother's death, the effect of
mother's marital stability on child survival was greater during infancy than during
childhood33.

Studies from some developed, industrialized countries suggest that the family composition
and the relationship of adults living in a household may be a risk to orphaned children. A
report from Missouri, United States concluded that children residing in households with
adults not related to them were 8 times more likely to die of maltreatment than children in
households with 2 biological parents?’. Children residing in households with unrelated
adults were nearly 50 times as likely to die of inflicted injuries as were children residing
with 2 biologic parents3*. In Sweden, children of teenage mothers were at an increased risk
of hospital admissions for violent as well as unintentional injury3®. Finally in Finland, there
was no difference in mortality among children in cohabiting-parent families compared with
children of married parents32. Mainly due to accidental and violent causes of death, the
largest excess mortality risks concentrated among children of single, less-educated and less
earning parents32. The most vulnerable age period in this respect was early childhood (1-4
years old), whereas no association between mortality and family type was found among
children aged 10-14 years32. The relationship between single parenthood and mortality was
largely, but not entirely, explained by associated low parental education and lower
household income32,
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Discussion

Reducing childhood mortality continues to be a public health priority around the world.
Parents can play a very important role in reducing illness and death among their children if
they were able to protect them and provide them with proper care. At worst, a parent's death
deprives children of this protection and care and places them at an increased risk. The
inability of parents to provide protection and care for their children may also be caused by
their illness or their absence because of divorce or separation. Studies over the years have
consistently reported that, when a mother dies, her children are at significantly increased risk
of death. This risk is highest during the early years (under 5 years of age) when the child is
very vulnerable and dependent on his mother for care, nutrition and protection (Table 1).
The loss of the father has a similar effect but to a much lesser extent. Why does a parent's
loss have a negative impact on the survival and wellbeing of their children? The answer is
that most deaths among children, especially in developing countries, are preventable and the
protection of children against harm and death is very much dependent on the presence of
healthy parents who know how and can afford to protect their children.

Many factors contribute to the increased risk of child mortality. Researchers have for a long
time grouped these factors into five major risk groups: socioeconomic status (e.g. financial
assets, education, quality of water and sanitation facilities, housing conditions), fertility
behavior (e.g., parity, birth spacing), environmental health conditions (e.g., exposure to toxic
substances, clean water, sanitation, hand washing with soap and other practices related to
child care), nutritional status and infant feeding (e.g., breastfeeding and complementary
feeding practices), and the use of health services (e.g., distance from services, affordability,
service utilization)118. Specific factors which compound the above contributors and further
increase the risk of child mortality have been identified by studies from various countries.
These factors include poor maternal education36-37, lack of exclusive breastfeeding in the
first 3 months23:37:38  Jack of immunization3® and low socioeconomic status20:37:40,41,42,43
maternal age, birth order, and the length of the previous and following birth intervals4:4,
parity >5, distance from health center and invalidating maternal illness#6:47 and teenage
pregnancies®45, In 2008, UNICEF reported that, across all regions, under-5 mortality was
higher in rural areas, among less educated women, and in the poorest households2. The
immediate causes of death reported in studies from different countries include respiratory
infections and diarrhea 2047:48.49.50 ' malnutrition20, drowning, neonatal tetanus and
measles*9:50,

Most of the above factors are dependent on the parents' socioeconomic and educational
status, and, in many cases, may be under the control of the parents. Thus, the absence of
parents because of death, divorce, separation or serious illness is likely to reduce the level of
protection of children against harm and have a serious negative impact on the health and
survival of the children, especially the young children and especially in poor settings where
“replacement” care and support may not be available. For young infants, the presence of the
mother is critical where breastfeeding is the norm°2. Children to mothers who are in poor
health were found to have a higher risk of death than children whose mothers were
healthy1%:17.19.20.21 For example, analysis of data from Uganda, Tanzania, Malawi, and
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South Africa indicates that children whose mothers were HIV-positive were at significantly
increased risk of death15:19.20.21,

Compromised ability of parents to have positive and intimate interactions with their children
can cause detachment and maltreatment or even unexpected death among offspring. A 2005
metaanalysis of studies published since 1960 generally indicated a twofold higher risk of
fetal death/stillbirth among offspring of women with psychosis®2. In Taiwan, children whose
mothers suffered from postpartum depression®3, mental illness®*, or affective disorders>®
had a significantly higher risk of death. In Denmark, children whose parents were admitted
with any type of psychopathology and children whose mothers or fathers suffered from
schizophrenia had a significantly higher risk of child death®. Another study from Denmark
reported a 5 to 10 times increased risk of homicide among children of psychiatric
inpatients®”.

Maternal education has been shown to be a very important factor that reduces the risks of
childhood mortality independent of other risk factors36:37:41.58.59,60.61 |t js assumed that one
way a mother's education improves child survival is because education enhances knowledge
about effective ways to prevent, recognize and treat childhood diseases*L. In a review of the
literature, Cleland et al concluded that on average each one-year increment in mother's
education corresponds with 7-9% decline in under-5 mortality®®, and that even after
adjusting for economic factors, 1-3 years of schooling was associated with a fall of 20% in
childhood risks of death. In Guatemala and India, children with the most educated parents
were found to experience substantially lower levels of mortality3¢:44, Father's education has
also been found to have a positive impact on child survival, although to a lower extent than
mother's education41:50.58.60.61.62 The influence of father's education is assumed to be
largely through his socioeconomic status and contributions#1:62, Father's support in child
rearing was also shown to be an important factor in improving child survival®®-63. Similarly,
father's occupation and working status appear to be a major factor determining childhood
mortality#0:58,

Child mortality in developing countries is mainly associated with measurable socio-
economic conditions such as poor living conditions. Poor children are more likely to be
exposed to health risks, and have less resistance to disease because of malnutrition and other
risk factors typical of poorer communities. These inequities are further compounded by
reduced access to health care in the form of preventive and curative interventions. In low-
and middle-income countries, the probability of dying in childhood is strongly related to the
socio-economic position of the parents or household in which the child is born11.24042 |
the United States, children in the most deprived socioeconomic group had an overall
mortality rate of approximately twice that of children in the least deprived socioeconomic
group and an unintentional injury and homicide mortality rate 2.6 to 2.8 times higher than
children in the least deprived socioeconomic group*2. In New Zealand there was
approximately 2 fold increased risk of mortality among the lowest compared with the
highest socio-economic categories of education, income, car access, and neighborhood
deprivation?3.
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Conclusion

The death of parents has a significant negative impact on the wellbeing and survival
ofyoung children, especially those who are young and most vulnerable (under 5 years old).
The death of a mother has a much more significant impact and is associated with a 2 to 50
times increase risk of death among the under-5 children she leaves behind. The obvious
immediate result of a woman's death is the loss of her contribution to her family and her
community: maintaining the household, providing nutrition, protecting the health and
facilitating education of children, and earning income. Furthermore, the absence of a mother
because of ill health, divorce, separation or her inability to “protect” her children for lack of
education or poverty also affects the wellbeing and survival of her children. Thus, an
important contributor to under-5 child mortality in developing countries is the health and
education of women. Improving the health and education of women is an important step
towards achieving the MDG-4 of reducing under-5 mortality.
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Table 1
Risk of death of children whose mothers died compared with children whose mothers were alive. Selected
studies
Author/Year Study years, Location Age of child at Level of Increased Risk: Notes

time of mother's
death

OR, AOR, RR, HR,
95%CI*

Hogberg et al 19855  Sweden 1800-1899 At birth 98.6% died before 5 years Reviewed church books and
i identified 170 maternal deaths
<1year 97.0% diedbefore 5 years and deaths of their children
1-5years 87.0% died before 5 years
> 5 years 6.00% died within 5 years
Andersson et al Sweden 1800-1899 <1year Risk of death by 15 years Identified 21,311 births and 4,990
1996° child deaths from church books
1-4 RR 3.3 (2.6-4.1)
5-9 RR 0.4 (0.3-0.5)

RR 0.3 (0.3-0.4)

Taha et al 19961°

Malawi 1990-1995

0 to 49 months

OR 3.25 (1.85-5.73)

Pooled data from three studies.
2829 mothers enrolled, 437
children and 56 mothers died

Sear et al 200216

Gambia 1950-1974

0 - 11 months
12 - 23 months
24 - 59 months

OR 6.2 SE 0.51
OR5.2SE 0.6
OR 1.4 SE 0.56

Analyzed data on 2294 singleton
births, 883 under 5 deaths

Nakiyingi et al Uganda 1989-2000 0 -5 years RR 4.96 (2.35-10.47) Studied child mortality under 5

200319 years among 3727 live births (415
deaths)

Katz et al 200317 Nepal 1994-1997 0- 7 days OR 6.43 (2.35-17.56) Follow-up study of 15,469
singleton live-born infants

8 - 28 days OR 11.73 (3.82-36.00)
4 - 24 weeks OR 51.68 (20.26-131.80)

Becher et al 200418 Burkina Faso 1992-1999 <1 year RR 15.6 (7.61-31.8) Studied 10,122 live births and
1,340 deaths

1-5years RR 5.35 (1.69-16.9)

Newell et al 200422 Sub-Saharan Africa Infants AOR 3.65 (1.92-6.95) 3,468 infants born to HIV-
infected mothers in 7 clinical trial
sites; 378 died

Pavard et al 20057 Canada 1625-1759 Neonatal OR 6.04 (4.53-7.92) 83,226 live births; 9840 deaths of
mothers of children <15

Postneonatal OR 3.98 (1.93-8.18)

Toddler OR 2.62 (1.50-4.56)

3-5years OR 2.68 (1.32-5.43)

5 - 15 years OR 1.45 (1.11-1.88)
Zaba et al 200521 Uganda, Tanzania, and 0- 3 years RR 3.9 (2.77-5.52) Pooled data from 3 longitudinal

Malawi studies - 10,849 births

Ronsmans et al Bangladesh 1982-2005 At birth AOR 8.35 (5.73-12.18) Analyzed data for 144,861 live
20108 births, 14,868 child deaths (0-10

1 - 5 months AOR 27.61 (20.27-37.61) years old) and 1385 mothers

6 - 11 months AOR 18.74 (11.70-30.01) deaths
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Author/Year Study years, Location Age of child at Level of Increased Risk: Notes
time of mother's OR, AOR, RR, HR,
death 95%c|*

12 - 23 months
24 - 35 months
36 - 47 months
48 - 59 months
60 - 119 months

AOR 8.20 (5.34-12.61)
AOR 2.85 (1.35-6.02)
AOR 2.53 (1.05-6.13)
AOR 5.09 (2.52-10.28)
AOR 2.13 (1.11-4.07)

Sartorius et al 201120 South Africa 1992-2007 1- 4 years

OR 7.77 (4.43-13.65)

Verbal autopsy conducted for
each of the 565 child deaths
among 46,675 children

*
OR = Odds Ratio; AOR = Adjusted Odds Ratio; RR = Relative Risk; HR = Hazard Ratio; 95%CI = 95% Confidence Interval; SE = Standard

Error
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