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Abstract: Stunting remains a public health concern in developing countries. Factors related to
stunting have been categorized using various frameworks. Family plays an important role in
providing nutrients for children; however, no review specifies this aspect for identifying family
characteristics related to stunting. This study aimed to identify family household characteristics
related to stunting among children aged less than 5 years. A scoping review was undertaken with
sources from PubMed, CINAHL, and Scopus, using the keywords “family characteristics” AND
“growth”. Inclusion criteria were (1) correlational study; (2) published between 2018 and 31 July 2022;
(3) families with children under the age of 5 years; and (4) independent variable any measure of
stunting factors from family and household factors. Of 376 articles, only 20 met the inclusion criteria
of the study. The family household characteristics included individual factors (sex age, history of
diarrhea, and birthplace), family factors (family headship, primary caregiver/mother, social-cultural
orientation, and family system factors), and environmental factors. Various child variables, family
factors, and environmental factors (the type of home, floor type, water access, source of drinking
water, and household electricity) were identified as being associated with stunting. Therefore, these
factors should be evaluated to prevent and control stunting, and they should be incorporated into
health programs targeting stunting.

Keywords: family; household; stunting

1. Introduction

Malnutrition may be related to poor diet or severe and recurrent infections, especially
in disadvantaged populations. Of the three forms of malnutrition (stunting, wasting, and
overweight), stunting is the most common nutritional problem experienced by toddlers
worldwide. Globally, approximately 149 million children experience stunting. In 2018,
more than half of the world’s stunted toddlers came from the Asian continent (81.7 million
cases), while more than a third lived in Africa (58.8 million cases) [1]. Based on data
from the World Health Organization (WHO), Indonesia has the third highest prevalence of
stunting in the Southeast Asia region, with an average prevalence of 36.4% for 2005–2017 [2].
Although the prevalence of stunting has decreased, progress to reduce stunting has not
been equal across regions and sub-regions [1].

Stunting is defined by the WHO as a condition where children experience growth
retardation due to poor diet or repeated infections at significant risk of experiencing illness
or death [3]. Stunting is also defined as a condition of a child with less than expected length
or height for their age, being less than −2 standard deviations based on WHO child growth
standards. Some toddlers who experience stunting may experience difficulties in achieving
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optimal physical and cognitive development. In addition, the damage from stunting can
last a lifetime and affect the next generation [4].

Various risk factors for stunting have been identified and reviewed. Direct and in-
direct factors can influence the nutritional status of a child. Direct factors include food,
infectious diseases, and child characteristics (male sex, low birth weight (LBW), and food
consumption). Meanwhile, indirect factors include non-exclusive breastfeeding, health
services, and family characteristics (parents’ occupation, parents’ education, and family’s
economic status) [5]. Low parental education levels, particularly mother education, were
closely connected with childhood stunting. Although not universally, the likelihood of
a child being stunted increased as parental education decreased, and the possibility of
stunting was around twice as high for children of parents with the lowest education level
compared to those with the greatest [6]. Again, education was one of the most influential
factors [7]. Parents who offer the right, appropriate, and frequent nutrition can reduce
child undernutrition [8]. In addition, knowledge can influence practical skills and change
mothers’ actions in an ideal setting. The WHO has developed a conceptual framework on
childhood stunting causes, including household and family factors, inadequate comple-
mentary feeding, breastfeeding, and infection [9]. A review used the WHO’s framework
and only found poor nutrition during pregnancy, inadequate sanitation and water supply,
food insecurity, low caregiver education, household wealth, paternal smoking, mother’s
age, and parenting as household and family factors in Indonesia [10]. Another study
divided risk factors for stunting into parental factors, children factors, and environmental
factors [11], but did not include family system factors. However, no study has examined
family characteristics and their influence on stunting.

Family is one factor that influences the growth pattern of children and toddlers in a
family. Studies of stunting risk factors with family characteristics usually assess maternal,
child, and environmental factors separately [12,13]. Most children who suffer from stunting
come from families with low purchasing power, poor housing conditions, no clean water
supply that meets health requirements, poor parental education, and unfavorable attitudes
and habits [14]. Family household characteristics are part of the social determinant of
health as families’ health is essential to the health of family members, communities, and
societies. The social determinants of health are non-medical elements that affect health
outcomes. They are the conditions under which people are born, grow, work, live, and age
and the more extensive set of factors and institutions that shape these settings [15]. Culture,
social norms, social policies, and political institutions affect family health and are affected
by families. Families integrate and understand sociocultural and political surroundings to
socialize and protect their members. Concerns about individuals’ natural worlds can affect
family health by protecting or endangering them. Families can reduce the risk for their
members, but fragile families are sensitive to changing social and political systems [16].
Therefore, identifying family household characteristics related to stunting is essential to
prepare a family-based stunting program.

Family resilience is the ability of a family to use its resources to achieve family in-
dependence and prosperity. It is a dynamic condition of a family that has tenacity and
toughness and contains physical, material, and psychological-mental-spiritual abilities to
live independently, support its members, and achieve a state of harmony in improving
physical and spiritual well-being [17]. Thus, family resilience can make the family more
prepared and robust in solving the problems and difficulties it faces. Family participation
and functioning in increasing family resilience and food security are needed to fulfill the
nutritional needs of children under 5 years of age, and the existence of family support in
providing nutritious food and the family’s socioeconomic level dramatically affect the nu-
tritional quality of children and children’s health problems, which are therefore dependent
on the role of parents and every family member in the family. Based on the explanation
above, this study aimed to identify the association of family household characteristics with
the incidence of stunting in children.
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2. Materials and Methods

This scoping review adhered to the framework described by Arskey and O’Malley [18].
The study was conducted in a manner that is methodical, extremely rigorous, and transpar-
ent. No review protocol or registration was performed for this scoping review.

The searching process used three databases, PubMed, Cumulative Index to Nursing
and Allied Health Literature (CINAHL), and Scopus, and the following keywords: “family
characteristics” and “growth disorder” or “stunting” with their synonyms. In addition,
articles were searched using tags of the keywords in Mendeley. The search was conducted
in August 2022. All studies were uploaded to the reference management platform Mendeley,
and identical references were removed. We performed the process at least twice on each of
the databases and checked and compared the results to ensure that no pertinent articles
were overlooked.

The screening selection of articles was based on key terms and subject headings.
The inclusion criteria were (1) classified as a correlation, cohort, or case control study;
(2) published between 1 January 2018 and 31 July 2022 in the English or Indonesian
language; (3) dealt with families with children aged less than 5 years; and (4) independent
variable any measure of stunting factors from family and household factors. Using the
inclusion criteria, we screened all the selected literature for titles and abstracts in Mendeley,
and this technique was repeated twice. Any identified inconsistency was rectified by closer
examination, and each of the selected articles was read in their entirety. Three members of
the team reviewed this procedure.

3. Results

Based on the search performance results in three databases, 376 articles were acquired
and imported into Mendeley. A total of 66 duplicates were removed, resulting in 310 articles
in the selection process. A total of 20 articles were selected on the basis of title and abstract
suitability (Figure 1).
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3.1. Study Characteristics

Publication numbers were greatest for studies conducted in Indonesia (55%), in 2019
(40%), or with a cross-sectional study approach (45%). The various sampling techniques
were represented by approximately the same number of articles. However, the sample size
varied from 40 to 384,928 children. The publications involved children under 5 years of
age, with the majority being toddlers (85%) (Table 1).

Table 1. Study Characteristics (n = 20).

Components Author Frequency

Publishing Year

2017 [19–21] 3

2018 [22] 1

2019 [12,23–29] 8

2020 [30,31] 2

2021 [9,11,32–34] 5

2022 [35] 1

Country

Ethiopia [11] 1

Indonesia [9,22,24–26,28,29,32–35] 11

Kwaluseni [31] 1

Mozambique [20] 1

Pakistan [19] 1

Rwanda [12,23] 2

Sub-saharan Africa [27] 1

Uganda [21,30] 2

Study Method

Case control [20–22,32,34,35] 6

Cohort Study [11] 1

Cross Sectional Study [9,12,19,23–26,28–30,33] 9

Survey [27,31] 2

Sampling Technique

Random Sampling

Cluster Sampling [19,26–28] 4

Random sampling [12,21,29] 3

Systematic Sampling [30,31] 2

Two stage sampling [11,23] 2

Non Random Sampling

Accidental Sampling [24] 1

Consecutive Sampling [20,33] 2

Purposive Sampling [9,22,32,34,35] 5

Total Population Sampling [25] 1
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Table 1. Cont.

Components Author Frequency

Sample Size

<50 [34] 1

<200 [21,22,25,26,28,32,35] 7

<1000 [11,20,29,30,33] 5

<10,000 [12,19,23,24,31] 5

>10,000 [9,27] 2

Respondent’s Age (Children)

Infants

0–6 months [12,20,22,27,33] 5

6–12 months [11,12,20–22,26,27,30,31,33] 10

Toddler (1–3 years) [9,11,12,19–22,26,27,29–35] 17

Preschool (3–5 years) [9,11,12,19–21,24,26,27,30–35] 15

Under five years old [23,28,29] 3

School (above 5 years) [25] 1

3.2. Stunting Prevalence

The lowest prevalence of stunting was 4.8%, but that study involved stunting in over-
weight children, and one study did not mention the stunting prevalence. The prevalence of
stunting in the remaining studies ranged from 20% to 71%. All studies used the WHO’s
standard to measure stunting, as well as secondary data and direct measurements (Table 2).

Table 2. Stunting Prevalence (n = 20).

Components Author Frequency

Stunting Prevalence (n (%))

≤25%

949 (4.8%) (stunting & overweight) [9] 1

512–593 (20%–24%)
(different years (2010 and 2014) [31] 1

31 (25%) [25] 1

26%–50%

32 (31.37%) [24] 1

36 (32.4%) [29] 1

54 (32.73%) [26] 1

56 (33%) [21] 1

73.751 (34%) [27] 1

102 (36%) [20] 1

74 (38.5%) [28] 1

1.355 (37%) [12] 1

1.408 (43%) [11] 1

167 (44.9%) [30] 1

198 (46.7%) [33] 1
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Table 2. Cont.

Components Author Frequency

57 (50%) [35] 1

60 (50%) [32] 1

20 (50%) [34] 1

>51%

94 (51%) [22] 1

5.140 (71%) [19] 1

Not Mentioned [23] 1

Stunting Assessment Method

KMS Data (Indonesian Local Card) [22,24,32,35] 4

Demographic and Health Survey (DHS) [12,27] 2

Height/ Length Assessment [23,25,26,30] 4

Height for age score [9,11,19–21,29,31,33] 8

Not Mentioned [28,34] 2

3.3. The Correlation between Family Household Characteristics and The Prevalence of Stunting

The family household characteristics included individual factors, family factors, and
environmental factors. Individual factors consisted of child characteristics: gender, age,
history of diarrhea, and birthplace. Gender of the child (75%), age of the child (40%), and
history of diarrhea (100%) contributed to stunting. The birthplace of the child did not affect
stunting (Table 3).

Family factors comprised family headship, primary caregiver/mother, social-cultural
orientation, and family system factors. Three out of four articles showed gender and
education of the household headship correlated with stunting. However, the ages of the
household headship and primary caregiver were not associated with stunting. Three
of five articles found that extended family contributed to stunting. The gender of the
primary caregiver, the mother’s height, and the mother’s marital status did not contribute
to stunting, while the mother’s age (25%), mother’s knowledge (100%), education of the
primary caregiver (55%), and mother’s occupation (40%) contributed to stunting. The
relationship between the primary caregiver and the child was examined in two articles
and was found to be not correlated or significantly correlated. Of 16 articles that studied
family wealth, 62.5% showed a link with stunting. Two studies considered family ethnicity
and found either a significant or an insignificant relationship between family ethnicity and
stunting. Four articles that included the area of residence showed a significant connection
Only one in five articles showed that the number of family members affected stunting. The
number of dependent adults did not contribute to stunting, while the number of children
(100%) and siblings aged under 5 years contributed to stunting. Family awareness and
family wellness did not relate to stunting. Food consumption (100%); food security (50%);
knowledge, attitude, and behavior toward nutrition (100%); healthy parenting (100%); and
family quality of life and its domain contributed to stunting (Table 3).

Of the environmental factors, the type of home, floor type, water access, source of
drinking water, and household electricity contributed significantly to stunting. However,
one in three articles showed no correlation between sanitation facilities and stunting
(Table 3). A summary of the essential variables from family household characteristics is
explained in Figure 2.
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Table 3. The Correlation between Family Household Characteristics and Stunting Prevalence (n = 20).

Family Household
Variables Author Statistic Test p-Value Correlation

Score Correlation

Individual Level Factors

Sex of child [20] Binary Logistic Regression
(Crude Odds Ratio) 0.001 4.01 Significantly

correlated

[21] Chi-square 0.016 n/a Significantly
correlated

[12] Chi-square <0.01 n/a Significantly
correlated

[27] Chi-square <0.001 n/a Significantly
correlated

[31] Chi-square <0.001 15.61 Significantly
correlated

[9] Chi-square >0.05 0.89 Not correlated

[11] Logistic linear >0.05 1.52 Not correlated

History of diarrhoea [12] Chi-square <0.01 n/a Significantly
correlated

Age of child [19] Logistic regression (Odds Ratio) 0.96 1 Not correlated

[21] Chi-square 0.798 n/a Not Correlated

[22] n/a 0.640 n/a Not Correlated

[23] Chi-square 0.0001 1.78 Significantly
correlated

[12] Chi-square <0.01 n/a Significantly
correlated

[27] Chi-square <0.001 n/a Significantly
correlated

[33] Product Moment Test >0.05 0.027 Not correlated

[28] Chi-square 3.92 1.348 Not correlated

[31] Chi-square <0.001 51.26 Significantly
correlated

[11] Logistic linear >0.05 1.43 Not correlated

Birth place of child [21] Chi-square 1.0 n/a Not correlated

Family Level Factors

Household headship

Gender of house
hold headship [19] Logistic regression (Odds Ratio) <0.01 0.74 Significantly

correlated

[21] Chi-square 1.00 n/a Not correlated

[27] Chi-square <0.001 n/a Significantly
correlated

[9] Chi-square >0.05 0.83 Not correlated

Education of
household Headship [19] Logistic regression (Odds Ratio) 0.01 0.56 Significantly

correlated

[22] Chi-square 0.003 n/a Significantly
correlated

[28] Chi-square 0.000 4.596 Significantly
correlated
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Table 3. Cont.

Family Household
Variables Author Statistic Test p-Value Correlation

Score Correlation

[9] Chi-square >0.05 0.68 Not correlated

Age of household
headship [28] Pearson 0.132 0.069 Not correlated

[9] Chi-square >0.05 0.82 Not correlated

Primary Caregiver

Age of parent [33] Product Moment Test >0.05 0.049 Not correlated

Type of Family [20] Binary Logistic Regression
(Crude Odds Ratio) 18.36 0.001 Significantly

correlated

[22] Chi-square 0.017 n/a Significantly
correlated

[27] Chi-square <0.001 n/a Significantly
correlated

[28] Chi-square 0.059 1.841 Not correlated

[9] Chi-square >0.05 0.98 Not correlated

Sex of primary caregiver [21] Chi-square 0.378 n/a Not correlated

Education of
primary caregiver [21] Chi-square 0.126 n/a Not correlated

[23] Chi-square 0.937 1.42 Not correlated

[12] Chi-square <0.01 n/a Significantly
correlated

[24] Chi-square 0.455 n/a Not correlated

[25] Chi-square 0.00 n/a Significantly
correlated

[27] Chi-square <0.001 n/a Significantly
correlated

[28] Chi-square 0.006 2.440 Significantly
correlated

[29] Chi-square 0.048 n/a Significantly
correlated

[31] Chi-square <0.001 59.53 Significantly
correlated

[34] Chi-square 0.000 22.667 Significantly
correlated

[11] Logistic linear >0.05 0.19 Not correlated

Relationship of primary
caregiver to child [21] Chi-square 0.693 n/a Not correlated

[23] Chi-square 0.01 0.82 Significantly
correlated

Mother’s height [24] Chi-square 0.257 n/a Not correlated

[34] Chi-square 0.84 1.08 Not correlated

Mother’s knowledge [24] Chi-square 0.003 n/a Significantly
correlated

[34] Chi-square 0.006 28 Significantly
correlated
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Table 3. Cont.

Family Household
Variables Author Statistic Test p-Value Correlation

Score Correlation

Mother’s marital stutus [27] Chi-square <0.001 n/a Not correlated

[31] Chi-square 0.195 3.27 Not correlated

Mother’s age [27] Chi-square <0.001 n/a Significantly
correlated

[28] Pearson 0.109 0.065 Not correlated

[31] Chi-square 0.390 6.30 Not correlated

[11] Logistic linear >0.05 0.97 Not correlated

Mother’s occupation [20] Binary Logistic Regression 0.304 0.23 Not correlated

[28] Chi-square 0.005 1.045 Significantly
correlated

[29] Chi-square 0.797 n/a Not correlated

[34] Chi-square 0.744 1.238 Not correlated

[11] Logistic linear <0.001 0.09 Significantly
correlated

Socio-Cultural Orientation

Famliy wealth/
socio-economic status [19] Logistic regression (Odds Ratio) <0.01 0.35–0.78 Significantly

correlated

[21] Chi-square 0.510 n/a Not correlated

[22] Chi-square 0.081 n/a Not correlated

[23] Chi-square 0.088 1.43 Not correlated

[12] Chi-square <0.01 n/a Significantly
correlated

[24] Chi-square 0.320 n/a Not correlated

[25] Chi-square 0.00 n/a Significantly
correlated

[27] Chi-square <0.001 n/a Significantly
correlated

[28] Chi-square 0.000 3778 Significantly
correlated

[29] Chi-square 0.000 n/a Significantly
correlated

[31] Chi-square <0.001 48.30 Significantly
Correlated

[32] Chi-square 0.004 9.33 Significantly
Correlated

[9] Chi-square >0.05 0.73 Not correlated

[34] Chi-square 0.001 13.22 Significantly
correlated

[11] Logistic linear >0.05 4.01 Not correlated

Family Ethnicity [19] Logistic regression (Odds Ratio) 0.02 1.35 Significantly
correlated

[21] Chi-square 0.759 n/a Not correlated
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Table 3. Cont.

Family Household
Variables Author Statistic Test p-Value Correlation

Score Correlation

Area of residence [20] Binary Logistic Regression
(Crude Odds Ratio) 0.001 137.95 Significantly

correlated

[12] Chi-square <0.01 n/a Significantly
correlated

[27] Chi-square <0.001 n/a Significantly
correlated

[31] Chi-square 0.012 6.38 Significantly
correlated

Number of
family members [22] t-test 0.240 n/a Not correlated

[12] Chi-square 0.73 n/a Not correlated

[24] Chi-square 0.245 n/a Not correlated

[26] Chi-square 0.557 n/a Not correlated

[9] Chi-square <0.01 0.59 Significantly
correlated

Number of children [31] Chi-square <0.001 20.63 Significantly
correlated

[9] Chi-square <0.05 0.52 Significantly
correlated

Number of
dependent adult [9] Chi-square >0.05 0.66 Not correlated

Siblings under 5 years old [20] Binary Logistic Regression
(Crude Odds Ratio) 0.001 41.75 Significantly

correlated

Family System Factors

Family awareness
nutrition [33] Product Moment Test >0.05 −0.048 Not correlated

[11] Logistic linear >0.05 1.07 Not correlated

Food consumption score [21] Chi-square 0.040 n/a Significantly
correlated

Food security status [21] Chi-square 0.021 n/a Significantly
correlated

[23] Chi-square 0.006 1.68 Significantly
correlated

[21] Chi-square 0.004 0.23 Significantly
correlated

[11] Logistic linear >0.05 0.72 Not correlated

Family wellness [33] Product Moment Test >0.05 −0.055 Not correlated

Knowledge of nutrition [28] Chi-square 0.001 2.971 Significantly
correlated

Atttude toward nutrition [28] Chi-square 0.001 2.971 Significantly
correlated

Behavior toward nutrition [28] Chi-square 0.001 2.890 Significantly
correlated
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Table 3. Cont.

Family Household
Variables Author Statistic Test p-Value Correlation

Score Correlation

Nutritional parenting [28] Chi-square 0.000 3.896 Significantly
correlated

Family Quality of Life [33] Product Moment Test <0.01 0.209 Significantly
correlated

Family interaction [33] Product Moment Test <0.01 0.203 Significantly
correlated

Parenting [33] Product Moment Test <0.01 0.175 Significantly
correlated

[25] Chi-square 0.007 n/a Significantly
correlated

Emotional welfare [33] Product Moment Test <0.01 0.193 Significantly
correlated

Physical welfare [33] Product Moment Test <0.01 0.216 Significantly
correlated

Family support [33] Product Moment Test <0.01 0.136 Significantly
correlated

[35] Chi-square 0.49 0.49 Not correlated

Environment Factors

Type of home: Straw
and wood [20] Binary Logistic Regression

(Crude Odds Ratio) 0.002 3.27 Significantly
correlated

Exposure to
cigarette smoke [35] Chi-square 0.09 0.31 Not correlated

Type of floor: soil [20] Binary Logistic Regression
(Crude Odds Ratio) 0.001 0.05 Significantly

correlated

Cooking fuel: wood [20] Binary Logistic Regression
(Crude Odds Ratio) 0.001 45.5 Significantly

correlated

Water access [23] Chi-square 0.040 1.52 Significantly
correlated

[12] Chi-square <0.01 n/a Significantly
correlated

Sanitation facility [12] Chi-square 0.052 0.40 Not correlated

[30] Chi-square <0.01 n/a Significantly
correlated

[31] Chi-square <0.001 32.79 Significantly
correlated

Source of drinking water [21] Chi-square 0.004 0.92 Significantly
correlated

[31] Chi-square 0.020 5.45 Significantly
correlated

Household electricity [31] Chi-square <0.001 15.48 Significantly
correlated
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4. Discussion

This scoping review categorized family household characteristics that contribute to
stunting into individual, family, and environmental factors. The WHO has developed
a conceptual framework on childhood stunting causes, including household and family
factors, inadequate complementary feeding, breastfeeding, and infection [36]. This frame-
work classifies maternal factors and the home environment as part of the household and
family factors. Of the factors reviewed in the current study, only sanitation and water
supply, food insecurity, and caregiver education are included in the home environment
category. A previous review used the WHO’s framework and only found poor nutrition
during pregnancy, inadequate sanitation and water supply, food insecurity, low caregiver
education, household wealth, paternal smoking, mother’s age, and parenting as household
and family factors in Indonesia In addition, risk factors for stunting were divided into
parental factors, children factors, and environmental factors [37] but that study did not
include family system factors. However, family and household characteristics need to be
determined, together with whether they contribute to stunting.

For child characteristics, gender and history of diarrhea were consistent risk factors
for stunting. A prior review also revealed that children’s gender and infection contributed
to stunting [37]. Although stunting was shown to affect 52.3% of young females and 47.7%
of young men [38], other studies revealed that boys had a much higher risk of stunting
than girls [39]. A diarrheal episode was shown to be a risk factor for stunting [40,41].

The age of the child showed divergent findings in the present study. This differs
from a past review that found that children’s generation was related to stunting [37]. A
study showed that stunting was most prevalent in children between the ages of 25 and
36 months, at 51.7% [42] but other studies found infants aged 12–23 months had a higher
prevalence rate (40.4%) [43,44]. Another study found that stunting was most common in
the age group of 49–59 months, where it was 65.5%, and least common in the age group of
6–12 months [38]. The other study found that increasing child’s age was a risk factor for
stunting [40].

Household headship characteristics of gender and education were essential factors
for stunting. This result differs from a prior study that showed that even after adjusting
for family wealth, education, and residence, there were no changes in stunting prevalence
based on household headship [45]. Most female-headed households regard themselves
as vulnerable and less stable livelihoods [46] because of their often lower earnings and
restricted access to vital services [45]. Multiple factors, including divorce, widowhood, labor
mobility of husbands, polygyny, matriarchal social structures, and non-marital childbirth,
may have diverse effects on household dynamics and resources when a woman heads a
home. This variation among female-headed households may result in variable child health,
nutrition outcomes, and intervention coverage. However, the most important lesson is not
that mothers are irresponsible parents but that females in most communities worldwide
have restricted access to resources.

Other family factors, extended family, area of residence, family wealth, number of
children, and number of siblings aged under 5 years were associated with stunting. Family
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economic status was a risk factor for stunting in developing countries [6,37,40]. However,
family ethnicity did not affect stunting. In addition, living in rural areas was a risk factor for
stunting [6,40]. Children who lived in homes with three or more children aged under 5 years
and families with five to seven people considerably increased their risk of stunting [44].

The mother’s knowledge and education were primary factors for mother character-
istics. The mother’s education was a risk factor for stunting [37,41], and poor maternal
education was associated with stunting in Indonesia [6]. Therefore, research suggests
enhancing mother understanding regarding exclusive breast milk and supplemental feed-
ing, comprehensive immunization, and contagious disease avoidance [47,48] to ensure
improvement of affective and psychomotor aspects [49]. Further, superior parental educa-
tional attainment was consistently found to be a strong predictor of improved child growth
outcomes [4,40]. Other irrelevant factors were the gender of the primary caregiver, mother’s
height, marital status, mother’s age, and relationship between the primary caregiver and
the child. However, some reviews found differently. For example, some studies revealed
that the mother’s height [6,37] and age [40] were risk factors for stunting.

Food consumption; food security; knowledge, attitude, and behavior toward nutrition;
healthy parenting; and family quality of life and its domain contributed to stunting. Family
awareness and family wellness did not relate to stunting. Food security is related to the
socioeconomic factors of the family, and a past review found that food security and lack of
access to suitable nutrition contribute to stunting, with strong evidence in Bangladesh [41].

Health environment factors, including the type of home, floor type, water access,
source of drinking water, and household electricity are associated significantly with stunt-
ing. Interestingly, a previous review had adequate supporting data linked to childhood
stunting, including lack of sanitation, improper community waste disposal, dirty flooring in
homes, mycotoxins in food, and indoor solid fuel burning [50]. Two studies examined the
availability of clean water sources, and their findings produced robust conclusions in the
present study. Untreated drinking water was associated with stunting in Indonesia [6,40].
Conversely, a previous systematic review had conflicting findings, and the conclusions are
still up for debate [50]. The importance of the sanitation facility remained inconclusive in
the present study because of the inconsistent results. However, inadequate sanitation was
a risk factor for stunting among children in developing countries [6,37]. Other environmen-
tal factors related to stunting included ambient PM2.5 particle levels and household air
pollution exposure [51]. Only one to three articles studied each variable of environmental
factors in the present review, as most articles did not include environmental factors as
part of family characteristics. Environmental factors such as lack of sanitation, dirt floor,
and waste disposal are not direct causes of stunting. However, these factors increase the
risk of infection that results from undernutrition, which may then lead to stunted growth
in children. Encouraging people and participation were the most successful methods for
empowering individuals to promote healthy and clean behavior [52].

Stunting is a multidimensional factor. There are no specific categories for each element
as this is affected by the underpinning theory, and there is variability in the significance
and magnitude of the relationships. Some factors are modifiable, and a lack of information
with regard to the effects of altering these factors presents research gaps, which warrant
subsequent analyses.

Because not all families can sustain stunting adjustments, their vulnerability grows.
Family resilience is appropriate and persistent access to money and resources to meet
basic requirements such as food, clean water, health services, education, housing, time
to engage in society, and social integration [53]. Family household characteristics are
essential factors of social determinants of health. However, not all individuals, families,
communities, or populations experience inferior health outcomes despite being exposed
to negative socioeconomic determinants of health [54]. Protective social elements such
as social support are predicted to prevent or moderate negative consequences, whereas
resilience mechanisms provide adaptive functioning in response to adverse exposures [55].
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Family resilience is crucial since it’s the foundation for extraordinary human resources.
Resilient families can also fulfill societal duties. Family resilience reduces social and
economic problems caused by dysfunction or disintegration. The family can be considered
one of the nurse’s clients. Family plays a vital role in caring for every family member,
including the children susceptible to stunting. As stunting is a preventable nutrition
problem, identifying family factors and considering them in prevention will favor children’s
development. Developing a partnership with religious and community leaders enhances
prevention and care [56].

4.1. Limitations

There are some limitations to our scoping review. In this study, only three databases
and the Mendeley were used as access to find the sources of the articles being reviewed.
Articles, especially from Asian continent backgrounds, were dominated by reports from In-
donesia. So, there may still be articles that can be obtained from another country, especially
in countries with a high prevalence of stunting, to better describe the conditions associated
with stunting. We also put only three keywords and their synonyms when searching the
articles. Meanwhile, other keywords should also be added to maximize the article’s search
process.

4.2. Implications for Clinical Practice

The results of this scoping review show various factors that can contribute to and
associate with stunting. Knowing the individual, family, and environmental factors, as the
family household characteristics related to stunting, can be a source of reference to carry
out integrated prevention between the community and health workers, especially nurses.
Thus, prevention programs for stunting can be carried out by reaching more possibilities.

5. Conclusions

Several family home features as part of the social determinants of health, including
individual factors, family factors, and environmental factors, were identified as related
to stunting in this scoping review. Hence, the social determinants of health need to be
considered to improve stunting rates.

Author Contributions: Conceptualization, D.I.Y., L.R. and C.W.M.S.; methodology, D.I.Y., L.R., M.K.
and S.R.F.; validation, D.I.Y., L.R., M.K. and S.R.F.; writing—original draft preparation, D.I.Y., L.R.,
M.K. and S.R.F.; writing—review and editing, D.I.Y., L.R. and C.W.M.S.; visualization, D.I.Y. and
S.R.F.; supervision, D.I.Y.; project administration, C.W.M.S.; funding acquisition, L.R. All authors
have read and agreed to the published version of the manuscript.

Funding: This research was funded by Universitas Padjadjaran, grant number 2203/UN.63.1/PT.00/
2022 and the APC was funded by Universitas Padjadjaran.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: Not applicable.

Acknowledgments: We thank everyone who helps us during this study.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. United Nations Children’s Fund (UNICEF); World Health Organization; International Bank for Reconstruction and Develop-

ment/The World Bank. Levels and Trends in Child Malnutrition: Key Findings of the 2021 Edition of the Joint Child Malnutrition
Estimates; World Health Organization: Geneva, Switzerland, 2021.

2. Ministry of Health Indonesia. Situation of Stunted Toddler in Indonesia; Ministry of Health Indonesia: Jakarta, Indonesia, 2017.
3. World Health Organization. Stunting in a Nutshell; World Heal Organization: Geneva, Switzerland, 2015.



Nutrients 2023, 15, 233 15 of 17

4. Vaivada, T.; Akseer, N.; Akseer, S.; Somaskandan, A.; Stefopulos, M.; Bhutta, Z.A. Stunting in childhood: An overview of global
burden, trends, determinants, and drivers of decline. Am. J. Clin. Nutr. 2020, 112 (Suppl. 2), 777S–791S. [CrossRef] [PubMed]

5. Vonaesch, P.; Tondeur, L.; Breurec, S.; Bata, P.; Nguyen, L.B.L.; Frank, T.; Farra, A.; Rafaï, C.; Giles-Vernick, T.; Gody, J.C.; et al.
Factors associated with stunting in healthy children aged 5 years and less living in Bangui (RCA). PLoS ONE 2017, 12, e0182363.
[CrossRef] [PubMed]

6. Beal, T.; Tumilowicz, A.; Sutrisna, A.; Izwardy, D.; Neufeld, L.M. A review of child stunting determinants in Indonesia. Matern.
Child Nutr. 2018, 14, e12617. [CrossRef]

7. Wirth, J.P.; Rohner, F.; Petry, N.; Onyango, A.W.; Matji, J.; Bailes, A.; de Onis, M.; Woodruff, B.A. Assessment of the WHO Stunting
Framework using Ethiopia as a case study. Matern. Child Nutr. 2017, 13, e12310. [CrossRef] [PubMed]

8. Imdad, A.; Yakoob, M.Y.; Bhutta, Z.A. Impact of maternal education about complementary feeding and provision of complemen-
tary foods on child growth in developing countries. BMC Public Health 2011, 11, S25. [CrossRef] [PubMed]

9. Ciptanurani, C.; Chen, H.-J. Household structure and concurrent stunting and overweight among young children in Indonesia.
Public Health Nutr. 2021, 24, 2629–2639. [CrossRef]

10. Sari, M.; Suhardin, S. Family determinants of stunting in Indonesia: A systematic review. Int. J. Psychosoc. Rehabil. 2020, 24,
815–822.

11. Belayneh, M.; Loha, E.; Lindtjørn, B. Seasonal Variation of Household Food Insecurity and Household Dietary Diversity on
Wasting and Stunting among Young Children in A Drought Prone Area in South Ethiopia: A Cohort Study. Ecol. Food Nutr. 2021,
60, 44–69. [CrossRef]

12. Nshimyiryo, A.; Hedt-Gauthier, B.; Mutaganzwa, C.; Kirk, C.M.; Beck, K.; Ndayisaba, A.; Mubiligi, J.; Kateera, F.; El-Khatib, Z.
Risk factors for stunting among children under five years: A cross-sectional population-based study in Rwanda using the 2015
Demographic and Health Survey. BMC Public Health 2019, 19, 175. [CrossRef]

13. Habimana, S.; Biracyaza, E. Risk Factors of Stunting Among Children Under 5 Years of Age in The Eastern and Western Provinces
of Rwanda: Analysis of Rwanda Demographic and Health Survey 2014/2015. Pediatr. Health Med. Ther. 2019, 10, 115–130.
[CrossRef]

14. United Nations Children’s Fund. The State of Children in Indonesia—Trends, Opportunities and Challenges for Realizing Children’s
Rights; UNICEF Indonesia: Jakarta, Indonesia, 2020.

15. World Health Organization. COVID-19 and the Social Determinants of Health and Health Equity: Evidence Brief ; WHO: Geneva,
Switzerland, 2021.

16. Deatrick, J.A. Where Is “Family” in the Social Determinants of Health? Implications for Family Nursing Practice, Research,
Education, and Policy. J. Fam. Nurs. 2017, 23, 423–433. [CrossRef]

17. Government Regulation of the Republic of Indonesia. Implementation of Prosperous Family Development. Indonesia. 1994.
Available online: https://peraturan.bpk.go.id/Home/Details/57208/pp-no-21-tahun-1994 (accessed on 10 October 2022).

18. Arksey, H.; O’Malley, L. Scoping studies: Towards a methodological framework. Int. J. Soc. Res. Methodol. Theory Pract. 2005, 8,
19–32. [CrossRef]

19. Khalid, H.; Martin, E.G. Female-Headed Households Associated with Lower Childhood Stunting across Culturally Diverse
Regions of Pakistan: Results from a Cross-Sectional Household Survey. Matern. Child Health J. 2017, 21, 1967–1984. [CrossRef]
[PubMed]

20. García Cruz, L.M.; González Azpeitia, G.; Reyes Súarez, D.; Santana Rodríguez, A.; Loro Ferrer, J.F.; Serra-Majem, L. Factors
associated with stunting among children aged 0 to 59 months from the central region of Mozambique. Nutrients 2017, 9, 1–16.
[CrossRef] [PubMed]

21. Bukusuba, J.; Kaaya, A.N.; Atukwase, A. Predictors of stunting in children aged 6 to 59 months: A case–control study in Southwest
Uganda. Food Nutr Bull. 2017, 38, 542–553. [CrossRef] [PubMed]

22. Masrul, M. Characteristics of Stunting Children with Background History of Family Demography and Maternal Reproductive In
Pasaman And Pasaman Barat District, West Sumatera. J. Midwifery 2018, 3, 146–152. [CrossRef]

23. Agho, K.E.; Mukabutera, C.; Mukazi, M.; Ntambara, M.; Mbugua, I.; Dowling, M.; Kamara, J.K. Moderate and severe household
food insecurity predicts stunting and severe stunting among Rwanda children aged 6–59 months residing in Gicumbi district.
Matern. Child Nutr. 2019, 15, e12767. [CrossRef] [PubMed]

24. Khairani, N.; Effendi, S.U. Family characteristics as risk factors of stunting among children age 12–59 month. J. Aisyah J. Ilmu
Kesehat. 2019, 4, 119–130. [CrossRef]

25. Oktariyani Dasril, A. Karakteristik keluarga terhadap kejadian stunting pada anak. J. Sehat Mandiri 2019, 14, 48–56. [CrossRef]
26. Sumiati Arsin, A.A.; Syafar, M. Determinants of stunting in children under five years of age in the Bone regency. Enferm. Clin.

2020, 30, 371–374. [CrossRef]
27. Yaya, S.; Oladimeji, O.; Kolawole, E.; Bishwajit, G. Household structure, maternal characteristics and children’ s stunting in

sub-Saharan Africa: Evidence from 35 countries. Int. Health 2019, 14, 381–389. [CrossRef] [PubMed]
28. Utami, R.A.; Setiawan, A.; Fitriyani, P. Identifying causal risk factors for stunting in children under five years of age in South

Jakarta, Indonesia. Enferm. Clin. 2019, 29, 606–611. [CrossRef]
29. Ariati, L.I.P. Faktor-faktor resiko penyebab terjadinya stunting pada balita usia 23–59 bulan. Oksitoksin J. Ilm Kebidanan 2019, 6,

28–37.

http://doi.org/10.1093/ajcn/nqaa159
http://www.ncbi.nlm.nih.gov/pubmed/32860401
http://doi.org/10.1371/journal.pone.0182363
http://www.ncbi.nlm.nih.gov/pubmed/28796794
http://doi.org/10.1111/mcn.12617
http://doi.org/10.1111/mcn.12310
http://www.ncbi.nlm.nih.gov/pubmed/27126511
http://doi.org/10.1186/1471-2458-11-S3-S25
http://www.ncbi.nlm.nih.gov/pubmed/21501443
http://doi.org/10.1017/S1368980021001385
http://doi.org/10.1080/03670244.2020.1789865
http://doi.org/10.1186/s12889-019-6504-z
http://doi.org/10.2147/PHMT.S222198
http://doi.org/10.1177/1074840717735287
https://peraturan.bpk.go.id/Home/Details/57208/pp-no-21-tahun-1994
http://doi.org/10.1080/1364557032000119616
http://doi.org/10.1007/s10995-017-2314-z
http://www.ncbi.nlm.nih.gov/pubmed/28717921
http://doi.org/10.3390/nu9050491
http://www.ncbi.nlm.nih.gov/pubmed/28498315
http://doi.org/10.1177/0379572117731666
http://www.ncbi.nlm.nih.gov/pubmed/28978233
http://doi.org/10.25077/jom.3.2.146-152.2018
http://doi.org/10.1111/mcn.12767
http://www.ncbi.nlm.nih.gov/pubmed/30548790
http://doi.org/10.30604/jika.v4i2.188
http://doi.org/10.33761/jsm.v14i2.116
http://doi.org/10.1016/j.enfcli.2019.10.103
http://doi.org/10.1093/inthealth/ihz105
http://www.ncbi.nlm.nih.gov/pubmed/31927593
http://doi.org/10.1016/j.enfcli.2019.04.093


Nutrients 2023, 15, 233 16 of 17

30. Masereka, E.M.; Kiconco, A.; Katsomyo, E.; Munguiko, C. The Prevalence and Determinants of Stunting among Children 6–59
Months of Age in One of the Sub-Counties in the Rwenzori Sub-Region, Western Uganda. Open J. Nurs. 2020, 10, 239–251.
[CrossRef]

31. Simelane, M.S.; Chemhaka, G.B.; Zwane, E. A multilevel analysis of individual, household and community level factors on
stunting among children aged 6-59 months in Eswatini: A secondary analysis of the Eswatini 2010 and 2014 Multiple Indicator
Cluster Surveys. PLoS ONE 2020, 15, e0241548. [CrossRef]

32. Jayanti, R.; Yanuaringsih, G.P.; Olivia, N.; Jundapri, K.; Ariandini, S.; Munir, R. Determinants of Stunting in Indonesian Toddlers.
Indian J. Forensic Med. Toxicol. 2021, 15, 3954.

33. Susanto, T.; Rasni, H.; Susumaningrum, L.A. Prevalence of malnutrition and stunting among under-five children: A cross-sectional
study family of quality of life in agricultural areas of Indonesia. Med. J. Nutr. Metab. 2021, 14, 147–161. [CrossRef]

34. Tanzil, L.; Hafriani, H. Faktor-faktor yang mempengaruhi terjadinya stunting pada balita usia 24–59 bulan. J. Kebidanan Malahayati
2021, 7, 25–31. [CrossRef]

35. Saeni, R.H.; Arief, E. Family Biopsychosocial Characteristics on Stunting Events in Children in Stunting Locus Areas Tapalang
Barat District. Int. J. Health Sci. Res. 2022, 12, 30–39. [CrossRef]

36. Stewart, C.P.; Iannotti, L.; Dewey, K.G.; Michaelsen, K.F.; Onyango, A.W. Contextualising complementary feeding in a broader
framework for stunting prevention. Matern. Child Nutr. 2013, 9 (Suppl. 2), 27–45. [CrossRef]

37. Huriah, T.; Nurjannah, N. Risk factors of stunting in developing countries: A scoping review. Open Access Maced. J. Med. Sci.
2020, 8, 155–160. [CrossRef]

38. Geberselassie, S.B.; Abebe, S.M.; Melsew, Y.A.; Mutuku, S.M.; Wassie, M.M. Prevalence of stunting and its associated factors
among children 6-59 months of age in Libo-Kemekem district, Northwest Ethiopia; A community based cross sectional study.
PLoS ONE 2018, 13, e0195361. [CrossRef] [PubMed]

39. Thurstans, S.; Opondo, C.; Seal, A.; Wells, J.; Khara, T.; Dolan, C.; Briend, A.; Myatt, M.; Garenne, M.; Sear, R.; et al. Boys are more
likely to be undernourished than girls: A systematic review and meta-analysis of sex differences in undernutrition. BMJ Glob.
Health 2020, 5, e004030. [CrossRef] [PubMed]

40. Tahangnacca, M.; Amiruddin, R.; Ansariadi Syam, A. Model of stunting determinants: A systematic review. Enfermería Clínica
2020, 30, 241–245. Available online: https://www.sciencedirect.com/science/article/pii/S113086212030187X (accessed on 16
November 2022). [CrossRef]

41. Islam, M.S.; Zafar Ullah, A.N.; Mainali, S.; Imam, M.A.; Hasan, M.I. Determinants of stunting during the first 1000 days of life in
Bangladesh: A review. Food Sci. Nutr. 2020, 8, 4685–4695. [CrossRef]

42. Rohmawati, N. Risk factors stunting incidence in children aged 6-36 months in jember regency. UNEJ e-Proceeding 2018, 1,
128–136.

43. Aryastami, N.K.; Shankar, A.; Kusumawardani, N.; Besral, B.; Jahari, A.B.; Achadi, E. Low birth weight was the most dominant
predictor associated with stunting among children aged 12–23 months in Indonesia. BMC Nutr. 2017, 3, 16. [CrossRef]

44. Titaley, C.R.; Ariawan, I.; Hapsari, D.; Muasyaroh, A.; Dibley, M.J. Determinants of the Stunting of Children Under Two Years Old
in Indonesia: A Multilevel Analysis of the 2013 Indonesia Basic Health Survey. Nutrients 2019, 11, 1106. [CrossRef]

45. Wendt, A.; Hellwig, F.; Saad, G.E.; Faye, C.; Mokomane, Z.; Boerma, T.; Barros, A.J.D.; Victora, C. Are children in female-headed
households at a disadvantage? An analysis of immunization coverage and stunting prevalence: In 95 low- and middle-income
countries. SSM Popul. Health 2021, 15, 100888. [CrossRef]

46. Wondimu, H.; Delelegn, W.; Dejene, K. What do female-headed households’ livelihood strategies in Jimma city, South west
Ethiopia look like from the perspective of the sustainable livelihood approach? Cogent. Soc. Sci. 2022, 8, 2075133. [CrossRef]

47. Rahayuwati, L.; Nurhidayah, I.; Hidayati, N.O.; Hendrawati, S.; Agustina, H.S.; Ekawati, R. Analysis of factor affecting nutrition
status on children. J. Keperawatan Padjadjaran 2019, 7, 119–133. [CrossRef]

48. Rahayuwati, L.; Nurhidayah, I.; Hidayati, N.O.; Hendrawati, S.; Agustina, H.S.; Ekawati, R.; Setiawan, A.S. Analysis of factors
affecting the prevalence of stunting on children under five years. EurAsian J. Biosci. 2020, 14, 6565–6575.

49. Yani, D.I.; Hidayat, Y.F.; Amrullah, A.A. Erratum to: Knowledge, attitude, and practice of cough etiquette in patients with
Tuberculosis in the community health centers. Belitung Nurs. J. 2020, 6, 186. [CrossRef]

50. Vilcins, D.; Sly, P.D.; Jagals, P. Environmental Risk Factors Associated with Child Stunting: A Systematic Review of the Literature.
Ann. Glob. Health 2018, 84, 551–562. [CrossRef]

51. Pun, V.C.; Dowling, R.; Mehta, S. Ambient and household air pollution on early-life determinants of stunting—A systematic
review and meta-analysis. Environ. Sci. Pollut. Res. 2021, 28, 26404–26412. [CrossRef]

52. Juniarti, N.; Nurapipah, M.; Yani, D.I.; Sari, C.W.M. Influencing factors of community empowerment for domestic waste
prevention and management among people living in river basin: A scoping review. Indian J. Public Health 2021, 65, 302–306.
Available online: https://www.scopus.com/inward/record.uri?eid=2-s2.0-85116977073&doi=10.4103%2Fijph.IJPH_1281_20&
partnerID=40&md5=057efb0b74165317ebb5b67fe5fc3a5e (accessed on 20 November 2022). [PubMed]

53. Frankenberger, T.; McCaston, M. The Household Livelihood Security Concept: Food Nutrition and Agriculture; FAO: Rome, Italy, 1998.
54. Palmer, R.C.; Ismond, D.; Rodriquez, E.J.; Kaufman, J.S. Social Determinants of Health: Future Directions for Health Disparities

Research. Am. J. Public Health 2019, 109, S70–S71. [CrossRef] [PubMed]

http://doi.org/10.4236/ojn.2020.103016
http://doi.org/10.1371/journal.pone.0241548
http://doi.org/10.3233/MNM-200492
http://doi.org/10.33024/jkm.v7i1.3390
http://doi.org/10.52403/ijhsr.20220118
http://doi.org/10.1111/mcn.12088
http://doi.org/10.3889/oamjms.2020.4466
http://doi.org/10.1371/journal.pone.0195361
http://www.ncbi.nlm.nih.gov/pubmed/29723280
http://doi.org/10.1136/bmjgh-2020-004030
http://www.ncbi.nlm.nih.gov/pubmed/33328202
https://www.sciencedirect.com/science/article/pii/S113086212030187X
http://doi.org/10.1016/j.enfcli.2019.10.076
http://doi.org/10.1002/fsn3.1795
http://doi.org/10.1186/s40795-017-0130-x
http://doi.org/10.3390/nu11051106
http://doi.org/10.1016/j.ssmph.2021.100888
http://doi.org/10.1080/23311886.2022.2075133
http://doi.org/10.24198/jkp.v7i2.1131
http://doi.org/10.33546/bnj.1153
http://doi.org/10.29024/aogh.2361
http://doi.org/10.1007/s11356-021-13719-7
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85116977073&doi=10.4103%2Fijph.IJPH_1281_20&partnerID=40&md5=057efb0b74165317ebb5b67fe5fc3a5e
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85116977073&doi=10.4103%2Fijph.IJPH_1281_20&partnerID=40&md5=057efb0b74165317ebb5b67fe5fc3a5e
http://www.ncbi.nlm.nih.gov/pubmed/34558496
http://doi.org/10.2105/AJPH.2019.304964
http://www.ncbi.nlm.nih.gov/pubmed/30699027


Nutrients 2023, 15, 233 17 of 17

55. Meng, X.; Fleury, M.-J.; Xiang, Y.-T.; Li, M.; D’Arcy, C. Resilience and protective factors among people with a history of child
maltreatment: A systematic review. Soc. Psychiatry Psychiatr. Epidemiol. 2018, 53, 453–475. [CrossRef]

56. Susanti, R.D.; Juniarti, N.; Yani, D.I.; Nurhasanah, N. Culture versus Technology: Bridging the Gap to Improve COVID-19
Prevention and Care based on the COVID-19 Task Force Perspectives. Open Access Maced. J. Med. Sci. 2021, 9, 92–100. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://doi.org/10.1007/s00127-018-1485-2
http://doi.org/10.3889/oamjms.2021.7586

	Introduction 
	Materials and Methods 
	Results 
	Study Characteristics 
	Stunting Prevalence 
	The Correlation between Family Household Characteristics and The Prevalence of Stunting 

	Discussion 
	Limitations 
	Implications for Clinical Practice 

	Conclusions 
	References

