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Abstract

Background: Under-5 mortality is an important health indicator of a country’s development and every country is committed to
decrease it. Children under-5 years are vulnerable to the imbalance of socioeconomic inequality and are dependent on the adults to
remain healthy. The aim of this study was to determine the association of socioeconomic factors with under-5 mortality in Zabol.

Methods: This descriptive cross sectional study was performed on 2001 children younger than 5 years who were under the coverage
of Zabol University of Medical Sciences between 2011 and 2015. The data were collected using standard questionnaires on mortality of
infant and children 1-59 months old, questionnaires determining socioeconomic condition, and health center data files. The analyses
were performed using SPSS software version 21, and significance level was set at 0.05 for all tests.

Results: The most common causes of death under 5 years of age included immaturity, congenital defects, and respiratory diseases. In
the logistic regression model, father's addiction, maternal literacy, socioeconomic level, and household family size were significantly
associated with under-5 mortality (P<0.05). Moreover, there was a correlation between a congenital defect in the Zahak region and
immaturity in the Hamun region with under-5 mortality.

Conclusion: Low socioeconomic status, parental addiction, and low education level were the most probable risk factors for under 5
mortality.
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Introduction

Under 5 mortality is an important indicator of a country’s
development and there is a global commitment to reduce its
rate (1). The movement towards health equity by focusing
on socioeconomic factors is emphasized in the Human
Rights Declaration (2). Decreasing the health gap is a stra-
tegic and valuable goal of governments. Also, increasing
social standards among low socioeconomic levels and elim-
inating inequality is a goal of World Health Organization
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(WHO) and obtaining reliable information about the etiol-
ogy of mortality is an important step to develop health plans
and allocate the r elated budget (3, 4).

In recent decades, 2 approaches have been defined for
health: (1) the medical approach by technology and treat-
ment, and (2) the approach which considers health as a so-
cial phenomenon. However, it is evident that without fo-
cusing on the social factors, one cannot improve health just

tWhat is “already known” in this topic:

Children under 5 are vulnerable to the imbalance of
socioeconomic inequality and are dependent on the adults to
remain healthy. To eliminate the causes of inequality in health,
the relationship between the social determinants and their effects
on health should be determined.

— What this article adds:
Parental addiction and low education level were the most

probable risk factors for under 5 mortality which need to be
addressed in future regional plans to improve the health of
children.
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by medical approaches (5).

Children under 5 years are vulnerable to the effects of
social and financial inequality and depend on their adults to
guarantee their health (6). To eliminate the causes that cre-
ate inequality in health, the relationship between the social
determinants and their effect on health should be deter-
mined (7).

In 2010, WHO categorized social determinants of health
to macro politics, socioeconomic status, education, sex, so-
cial and cultural values, behavioral and psychological
causes, and the health system (2). In a study by Haghdoost
et al, on the health indicators based on the health statistics
of the rural areas in 2005, under 5 mortality rate in Sistan
& Baluchestan villages was 35 in 1000 live births, which
was placed last in the national ranking, while Tehran with
an under 5 mortality rate of 14 in 1000 had the best position
(8). Rafiee et al performed a study on under 5 mortality in
31 provinces of Iran and compared its changes within 5
years using the data from 2006 to 2011 (9). They showed
that Sistan & Baluchestan and Tehran had the highest and
lowest under 5 mortality rate in 2011, respectively. Also,
Sistan & Baloochestan is a deprived province in Iran and
suffers from inequality of in-patient health care (10).

Thus, to find solutions for the Sistan & Baluchestan prov-
ince, in this study, it was aimed to determine the causes of
under 5 mortality and its associated social determinants in
Zabol.

Methods

In this descriptive cross sectional study, all dead and alive
cases of children under 5 years in Zabol, Sistan & Ba-
luchestan province, Iran, were included during 2011-2016.
For the deceased children, date of birth, sex, and place of
residence were recorded based on the health center vaccina-
tion files and the data on the age at death, cause of death,
and mother’s age and education were obtained using stand-
ard questionnaires of the Ministry of Health. For alive chil-
dren, data on sex, age, mother’s age, and family size were
obtained using the files in health centers. To categorize

family’s socioeconomic status, ethnicity, faith, parental ed-
ucation, and drug abuse, all families were interviewed us-
ing questionnaires. Cases were considered positive for drug
abuse if the family used drugs before the child’s death. So-
cioeconomic status was categorized by scoring the social
variables using a standardized questionnaire'!. Also, the
variables in this questionnaire included parental education,
living condition, owning a private car, and personal com-
puter, which were obtained by the questionnaires. The max-
imum score in this questionnaire was 48, and socioeco-
nomic status was divided into 4 categories of weak, moder-
ate, good, and excellent status.

Living places were divided into 5 regions: Hirmand,
Hamun, Nimruz, Zahak, and Zabol. Living situation was
categorized as rural, urban, and nomadic. The ethnicity cat-
egories included non-native, Sistani, and Baluch. For reli-
gion, 2 major Muslim faiths, Shiite and Sunnite were con-
sidered. Parents' education level was divided into illiterate,
primary school, secondary school, and university degree.

Statistical analysis

Categorical variables were described through frequency
and percentage and were compared among the above-men-
tioned groups using chi-squared test. The continuous vari-
ables were expressed as mean and standard deviation using
t test. Univariable and multivariable logistic regression was
used to determine the final associated factors. P<0.05 was
considered as statistically significant. The statistical anal-
yses were performed using SPSS Statistics for Windows,
version 21.0 (Armonk, NY: IBM Corp.).

Results

A total of 667 dead and 1334 alive children younger than
5 were identified in the study region during 2011-2016.
Dead children included 351 (52.6%) boys and 316 (47.4%)
girls. Most of the dead children were younger than 1 month
(366 deaths [54.9%]), while 207 (31.0%) cases were from
1 month to 1-year-old and 94 (14.1%) cases were 1 to 5-
years old. Moreover, 38 (5.8%) families of the dead chil-

Table 1. Distribution of causes of under-five mortality based on the age groups in Zabol (2011-2015)

Age Under 5 Under 1 month

Cause of death Number Percent Cause of death Number Percent
Immaturity 173 259 Immaturity 168 49.90%
Congenital defect 87 13% Respiratory 43 11.70%
Respiratory 76 11.40% Congenital 42 11.50%
Accident 70 9.50% Unknown 23 6.40%
Central nervous system 46 6.90% Birth origin 17 4.60%
Cardiac 44 6.60% Cardiac 14 3.80%
Infectious 35 5.20% Infectious 13 3.60%
Unknown 34 5.10% Other causes 12 3.30%
Gastrointestinal 32 4.80% Central nervous system 9 2.50%
Birth origin 17 2.50% Accident 8 2.10%
Other causes 14 2.10% Gastrointestinal 6 1.60%
Cancer 12 1.80% Sudden death 4 1.10%
Blood 8 1.20% Kidney and urinary tract 4 1.10%
Kidneys and urinary tract 6 0.90% Blood 3 0.80%
Sudden death 5 0.70% Total 366 100%
Metabolic 3 0.40%

Growth retardation 2

Psychological 2

Immune system 1

Total 667
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One month to 1 year One to 5 years

Cause of death Number  Percent Cause of death

Number  Percent

Congenital 37 17.90% Accidents 41 43.60%

Respiratory 31 15% Central nervous system 13 13.80%

Cardiac 24 11.60% Congenital 8 8.50%

Central nervous system 24 11.60% Cardiac 6 6.40%

Gastrointestinal 19 9.20% Infectious 6 6.40%

Infectious 16 7.70% Gastrointestinal 7 7.40%

Accident 21 10.1% Cancer 5 5.30%

Unknown 10 4.80% Metabolic 2 2.10%

Cancer 7 3.40% Respiratory 2 2.10%

Immaturity 5 2.40% Unknown 1 1.10%
2.90% Psychological 1 1.10%

Blood 5 2.40% Kidney and urinary tract 1 1.10%

Other causes 2 1% Growth decline 1 1.10%

Kidney and urinary tract 1 0.50% Total 94 100%

Sudden death 1 0.50%

Metabolic 1 0.50%

Growth decline 1 0.50%

Psychological 1 0.50%

Immune system 1 0.50%

Total 207 100%

dren could not be reached for the completion of the ques-
tionnaires, so their available data in the health care system
were used.

The common cause of under 5 mortality was immaturity
in 173 (25.9%), congenital defects in 87 (13%), and respir-
atory diseases in 76 (11.4%) children. The most important
cause of mortality in under 1 month of age was immaturity
(49.9%) and in 1 month to 1 year was congenital anomaly
(17.9%), and in 1 to 5 years was accident (43.6%) (Table
1).

In contingency table and chi-squared test, the frequency
of death due to congenital defects was significantly higher
in Zahak region (33 cases [17.6%], with an overall average
of 11.2%), while the frequency of death due to immaturity
was higher in Hamun region (30 cases [40.5%], with an
overall average of 24.1%). A total of 132 (19.8%) children

were living in urban areas and 535 (80.2%) in the rural ar-
eas.

Based on the results of the t test, the mean age of the
mothers was 27.9+6.4 years in dead cases and 28.7+6.1
years in alive children (p= 0.009).

Based on the univariable logistic regression model, there
was a significant association between mother and father’s
smoking, addiction, education level, mother's age, socioec-
onomic status, and family size with under 5 mortality (Ta-
ble 2).

In the multivariable logistic regression model, father's
addiction, maternal literacy, socioeconomic level, and
household family were significantly associated with under
5 mortality. The estimated odds ratio for under 5 year mor-
tality was 2.6 among addicted fathers compared to nonad-
dicted fathers (p=0.01). Also, the estimated odds ratio for

Table 2. Frequency and odds ratios of associated factors with under 5 mortality in zabol between 20111 and 2015 ( Univariable regression model)

Characteristics Group of dead chil- Group of alive chil- OR CI95% p
dren dren
Number (percent) Number (percent) Lower Upper
limit limit
Mother’s smoking (Hookah) 13 (2) 12 (0.9) 2.3 1.05 5 0.03
Father’s smoking (Hookah and cigarette) 32(5.1) 28 (2.1) 2.5 1.4 4.1 <0.001
Mother’s addiction 20(3.2) 4(0.3) 10. 3.7 32 <0.001
9

Father’s addiction 35(5.6) 12 (0.9) 6.4 33 12.5 <0.001
Father’s education (illiterate and primary) 237 (37.7) 179 (13.4) 3.9 3.1 4.8 <0.001
Mother’s education (illiterate and pri- 332 (52.8) 291 (21.8) 4 3.2 4.9 <0.001
mary)
First social financial level 351 (55.8) 156 (11.7) 9.5 7.5 11.9 <0.001
Family population under 5 people 546 (86.8) 1094 (82) 1.4 1.1 1.8 0.007
Mother’s age, year 27.9 28.7 0.009
Child’s sex

Boy 351(52.6) 661 (49.6) 0.8 0.7 1.06 0.1

Girl 316 (47.4) 673 (50.4)
Faith

Shiite 367 (58.3) 789 (59.1) 0.9 0.7 1.1 0.6

Sunnite 262 (41.7) 545 (40.9)
Ethnicity

Sistani 365 (58) 788 (59) 0.9 0.7 1.1 0.6

Baluch 262 (41.7) 545 (40.9) 1.0 0.8 1.1 0.7

3
Not local 2(0.3) 1(0.1) 4.2 0.3 4.2 0.2
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Table 3. Associated factors with under 5 mortality in zabol between 2011-and 2015(multivariate regression model)

Characteristics OR CI 95% for OR p
Lower limit Upper limit

Mother’s addiction 2.9 0.8 10.5 0.09
Father’s addiction 2.6 1.1 5.7 0.01
Father’s smoking 1.8 0.8 4.05 0.1
Mother’s smoking 1.02 0.3 2.6 0.9
Father level of education (illiterate/primary) 1.2 0.8 1.7 0.2
Mother level of education (illiterate/primary) 2.2 1.6 2.9 <0.001
Low socioeconomic level 7.8 5.8 10.4 <0.001
Family size<5 2.6 1.8 3.7 <0.001

under 5 mortality was 2.2 among illiterate mothers com-
pared to mothers with primary education (p<0.001). The
estimated odds ratio for under 5 mortalities was 7.8 in those
with low socioeconomic level compared to others
(p<0.0001). The estimated odds ratio for under 5 mortali-
ties was 2.6 in family size < 5 compared to family size> 5
(p<0.001) (Table 3).

Discussion

Based on the findings of this study, the most common
causes of under 5 mortality were immaturity, congenital de-
fects, and respiratory diseases, respectively. The most com-
mon cause of death in under 1 year-olds was immaturity
and for 1 to 5 year-olds was accident, which was similar to
Barak’s study in Ardabil in 2010 (12). Similarly, Sharifza-
deh et al study in Birjand showed that the most common
cause of death among under 5 children were immaturity
(44%) and congenital defects (15%) (13). The results of the
above-mentioned studies and those of the present study
were similar to the global common causes of death in chil-
dren as shown by Liu et al in 2013 in which immaturity was
the most common cause of death in children younger than
5 years!'?. In the present study, there were 12 deaths due to
choking under breast in under 5 year-old children, which
is noteworthy, and it was only reported in 1 study by Shah-
raki et al in 2007 (14) (3 cases [3.3%]).

In this study, children’s sex was not a significant factor.
However, Damghanian et al in Shahrud (2011) reported a
higher death rate among boys (1.6 times more than girls)
(15). Hosseinpoor et al study in 2000 showed a 1.1 folds
higher risk of death in male children (16). A review article
in 2013 showed that being male is a risk factor for under 5
mortality!’. However, in Tajdini et al study (2012), which
discussed under 5 mortality (1), the frequency of death
among boys and girls were statistically similar. Although
there was no statistically significant difference between the
death of girls and boys, the frequency of death was slightly
higher in boys.

Maternal drug abuse was an important associated factor
in the present study as well as paternal drug abuse, which
was more associated with immaturity and respiratory dis-
eases. This is in line with Sharifzadeh et al study in which
maternal drug abuse had an odds ratio of 4 (13). Addition-
ally, Torshizi et al study in Birjand in 2007 showed that
maternal drug abuse was associated with a higher rate of
child mortality (18). The abused drug used in all the above-
mentioned studies was opioid. In a 10-year study by Vuci-
novic in Ukraine (19), the prevalence of maternal drug
abuse was 0.2% and the most abused drug was heroin
(50%), with an odds ratio of 11 for infant mortality. In
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Wolfe et al study in California (2005), the maternal opioid
abuse had an odds ratio of 1.2 for infant mortality, and the
odds ratio for mortality after infancy was 3.8 (20).

In the present study, parental addiction had a significant
role in under 5 mortality. Barak et al study showed that pa-
ternal cigarette smoking had an odds ratio of 3 for under 1
mortality (12). In a review article, maternal smoking was
significantly associated with infant mortality (17). Ban-
derali et al also found a significant association between ma-
ternal smoking and infant death (21). In Minnes et al study
(22), a significant association was found between parental
addiction and infant death.

In the present study, the lowest socioeconomic level was
associated with a higher frequency of under 5 mortality.
Similar findings were also observed in Hosseinpoor et al
(16) and Damghanian et al (15) studies. In a study by Ali-
son et al (23), the lowest socioeconomic level had the odds
ratios of 1.5 and 2.3 for infant mortality and after infancy
mortality, respectively.

In the present study, low parental education level (illit-
erate and primary school level) was significantly associated
with under 5 mortality. This was also in line with Moham-
mad et al study in 2011 in Bangladesh in which illiterate
mothers, compared with mothers with higher education,
had a higher risk of having a dead child (24). Also, it has
been shown that maternal intermediate education, com-
pared to primary education, had a protective role against
infant mortality (15). Some other studies also showed that
higher maternal education had a protective effect against
child mortality (12, 13, 17). Less emphasis has been put on
father's education level and its effect on child mortality in
the available studies. However, it should be noted that fa-
thers' education and their health literacy can seriously affect
the socioeconomic status of a family and thereby the health
of the family members, particularly the children.

In this study, lower maternal age was significantly asso-
ciated with child mortality, although this association was
not present in the age subgroups. Maternal age under 20
years was associated with an increase in infant death in one
study (13) while maternal age under 18 years was a risk
factor in another study (25). In a study in Bangladesh, ma-
ternal age under 20 increased infant mortality (24).

Ethnicity was not a significant risk factor for under 5
mortality in the present study, which was similar to Nouri
et al study (26).

Also, faith was not associated with under 5 mortality. Re-
sults of this study are different from those of Verona et al
study (27) in Brazil and Guillot et al study (28) in India,
both of which showed that religion and faith could impact
child mortality. However, Shiite and Sunnite are both
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branches of Islam and there are many similarities between
them.

In the present study, a family size of 3-4 was significantly
associated with higher under 5 mortality than the family
size of more than 4. A similar study in Bangladesh showed
that larger family size (>4 members) was a protective factor
against infant mortality (odds ratio = 0.6) (29). Neverthe-
less, Solomon et al study in Ethiopia showed that a larger
family size was associated with an increase in infant and
child mortality (30).

The strengths of this study were its 5-year duration and
evaluating socioeconomic status using a questionnaire
based on personal properties. Also, in this study, native ex-
pert health workers were employed to collect data and con-
duct interviews.

The most important shortcoming of the present study was
the limitation in reaching and accessing all the families due
to immigration and change of address. Second, as smoking
and drug abuse are taboo in Iran, it is possible that the fre-
quency of these conditions was underestimated, particu-
larly in women. Although the data of the study were col-
lected by native health workers, it is presumed that some
people might have not trust them, and therefore had not pro-
vided them with honest answers.

Conclusion

Considering the findings of this study, common associ-
ated factors with under 5 mortality were immaturity, con-
genital defects, and respiratory diseases. Various factors,
such as low socioeconomic status, parental addiction, and
low education level were the most probable risk factors for
under 5 mortality, which need to be addressed in future na-
tional and regional plans to improve the health of children.
The results of this study can help the decisionmakers to de-
termine the most useful interventions to reduce child mor-
tality in this region.
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