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Abstract
Background: Child malnutrition is one of the public health problems in Egypt. It might be affected
by the political and economic transition occurring in Egypt and the Middle East.
Objective(s): Assessment of the nutritional status and related factors among infants attending urban
and rural primary health care (PHC) centers in Suez Governorate.
Methods: This cross-sectional analytical study was conducted on 333 mother-infant pairs attending
vaccination sessions in PHC centers in Suez Governorate. Participants were interviewed using a
structured questionnaire for assessment of socio-demographic characteristics, feeding and weaning.
In addition, weight and length were measured. Whenever affordable, a blood sample for hemoglobin
estimation was taken from above one-year infants.
Results: Stunting was detected among 12.3% of infants, underweight among 12.9% and wasting
among 9.3%. Infants with normal anthropometric measurements presented 77.2% of the sample.
Being a female, with no history of sickness in the last two weeks were found to be predictors of
normal nutritional status. Anemia was detected among 75.0% of examined infants (71.4% in urban
and 78.2% in rural areas).
Conclusion: Assessment of the nutritional status of infants attending vaccination sessions in urban
and rural health centers in Suez Governorate revealed that 28.2% are suffering from one or more
form of protein energy malnutrition (PEM). Three quarters of examined infants suffered from
anemia. These high levels of malnutrition among infants attending PHC services represent missed
opportunities to implement health promotion and preventive activities in association with vaccination
sessions.
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income have lower rates of child stunting.(3) Egypt has
a little chance to encounter Global Nutrition Targets
2025 which are “Increase rate of exclusive breast
feeding in the first six months up to 50%” and “40%
decline in the number of under-five stunted
children”.(4)
Poor infant feeding practices, together with high
rates of infectious diseases, are the main causes of
malnutrition during the first two years of life.(5)
Appropriate feeding practice depends on demographic,
biological, social, and psychological variables.(6)
Introducing nutritionally-adequate and safe
complementary feeding at 6 months together with
continuing breastfeeding is essential for optimum
growth. Complementary foods should be adequate in
quality and quantity.(7)
In Egypt, 5341 Primary Health care (PHC)
facilities provide child health care.(8) Child health care
includes nutrition education, monitoring of growth and

INTRODUCTION

E

gypt is recognized as one of the 36 countries in
which the majority of the global burden of
malnutrition falls. This executes a huge burden
on Egypt’s economy. Prevalence of stunting among
under 5 children is higher than the average in the
middle east and North Africa, while wasting has
increased significantly since 2005 and is progressively
rising.(1) Stunting is a sign of chronic malnutrition.
According to the latest Egypt Demographic and Health
Survey (EDHS) 2014, 20% of children are stunted.
About 10% of children are wasted or underweight.
Wasting is a sign of acute malnutrition. Rates of
stunting and underweight are similar to those reported
in 2000 and 2005 but wasting is somewhat increasing
over time.(2)
Our country may be better than other low/middle income countries, but some countries with comparable
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development and immunization.(9) In 2014, 91% of
children were considered fully immunized. (2) This
finding reflects contact with the health care system
which could be used for providing health promotion
activities. There appears to be lost opportunities for
maternal health education and support.(10)
The aim of the present study was to assess the
nutritional status and related factors among infants
attending PHC vaccination sessions in urban and rural
centers in Suez Governorate.

METHODS
This is a cross-sectional analytical study. The study
population was infants attending vaccination sessions
in an urban and a rural PHC center in Suez
governorate over a period of 15 months (April 2017 June 2018).
The sample size was calculated using Epi-info
software with 5% confidence limit and a prevalence of
21% of stunting in under five children.(2) The total
sample size was calculated to be 256 from both
centers. The study was conducted on 333 motherinfant pairs.
A convenient sample of mother-infant pairs was
taken from the two centers. The sample was accessed
through visiting the center on vaccination days
(Saturday or Tuesday). Participants were interviewed
using a structured questionnaire. Almost all questions
were close-ended and answers were pre-coded. The
socio-demographic part was adopted from Fahmi and
El-Sherbini socio-demographic score.(11) Feeding
practices questions were adopted from WHO/UNICEF
tool.(12) The questionnaire consisted of the following
sections:
Socio-demographics
(8
questions),
breastfeeding (19 questions), artificial feeding (12
questions), complementary feeding and weaning
patterns (14 questions) and current feeding (13
questions). In addition mothers were asked about
history of sickness (diarrhea and/ or acute respiratory
infection) in the last two weeks.
Anthropometric measurements were taken with
calibrated equipment using a standardized protocol
following the recommendations of International
Standards for Anthropometric Assessment.(13) Weight
and length were analyzed using WHO anthrosoftware (version 3.3.2, 2011).(14) Standard WHO
Growth charts were used in the study including Zscores for Length-for-age; weight- for-age and weightfor-length. Z-scores were exported to SPSS where
they were analyzed to find the prevalence of
malnutrition. Stunting was defined as < -2 SD length
for age, wasting defined as < -2 SD weight for length
and underweight defined as < -2 SD weight for age.(15)
Hemoglobin estimation is not a free service at the
PHC. A blood sample was taken from 104 infants
above one year, whose parents could afford the cost.

Hemoglobin was estimated among 49 urban and 55
rural infants aged 12 months or more. Anemia was
diagnosed if Hb level was less than 11.0 g/dl.
Pilot testing was done on 20 participants to check
the clarity of the questionnaire and to estimate the
contact time needed to complete the form.
Statistical analysis
All data were revised for completeness and
inconsistencies. Pre-coded data was entered into
Microsoft Office Excel software program and then
transferred to version 24 SPSS to be cleaned and
analyzed.
Categorical variables were summarized using
frequency and percentage. Comparison between
groups was performed using chi-square and Fisher’s
exact tests for categorical variables. Regression model
was generated using logistic stepwise conditional
regression to find the predictors of normal nutritional
status. P value less than 0.05 was considered
statistically significant.
Ethical considerations
The scientific and ethical committee of the Public
Health and Community Medicine Department, Faculty
of Medicine, Cairo University approved the study
protocol in July 2017. The participation in the study
was optional. Verbal consent from all participants was
obtained after illustration of the study objectives
before starting the interview. All data were
confidentially handled.

RESULTS
The current study included 333 mother-infant pairs
attending an urban and a rural health center in Suez
Governorate. Age of infants ranged from 2-23 months.
According to table 1 the anthropometric measurements
showed an overall prevalence of underweight 12.9%,
stunting 12.3%, and wasting 9.3%. Infants with
normal anthropometric measurements for age
presented 77.2% of the sample (79.5% among females
and 75.1% among males) and were more among urban
than rural infants with no statistically significant
differences. In general, males suffered more of
malnutrition except for wasting. However, differences
were not statistically significant. Females suffered
more than males from anemia with no significant
difference.
The prevalence of stunting, underweight and
wasting were higher among the rural group than the
urban group with no statistically significant difference
(Figure 1).
Hemoglobin was estimated among 49 urban and 55
rural infants aged 12 or more months. Anemia was
detected among 75.0% of examined infants (71.4% in
urban and 78.2% in rural centers) (Figure 2).
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Table 1: Malnutrition and anemia among infants attending Primary Health Care Centers in Suez
Type of malnutrition

Males
(n = 177)

Females
(n = 156)

Stunting (low length for age)

No.
27

(%)
15.3

Underweight (low weight for age)

26

14.7

No.
14

Total
(n = 333)

p- value*

(%)
9.0

No.
41

(%)
12.3

0.082

17

10.9

43

12.9

0.303

Wasting (low weight for length)

15

8.5

16

10.3

31

9.3

0.577

Normal anthropometric measurements

133

75.1

124

79.5

257

77.2

0.346

Type of malnutrition

Urban
(n = 151)
No.

Any form of malnutrition
Normal anthropometric measurements

(%)

31
120

Level of anemia

Rural
(n = 182)
No.

20.5
79.5

45
137

Males
(n = 59)
No.

(%)
24.7
75.3

Total
(n = 333)
No.

(%)

76
257

22.8
77.2

Females
(n = 45)

(%)

No.

(%)

Total
(n = 104)
No.

(%)

Mild
Moderate

19
22

32.2
37.3

21
16

46.7
35.6

40
38

38.5
36.5

Normal

18

30.5

8

17.8

26

25.0

Percentage in each PHC

* Chi-square test

Urban

Rural

11.9

12.6

14.8
15
10

10.4

10.6

7.9

5
0
Wasting

stunting

Underweight

Form of malnutrition

Figure 1: Malnutrition among infants attending Primary Health Care Centers in Suez

Figure 2: Anemia among infants attending Primary Health Care Centers in Suez

p- value*

0.364

p- value*

0.216
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For infants, in the first six months of age, early
initiation of breastfeeding was significantly associated
with lower rates of all forms of malnutrition. Infants
receiving exclusive breastfeeding for less than two

months suffered more from stunting and underweight.
Infants receiving artificial feeding suffered more from
stunting (Table 2).

Table 2: Factors affecting the nutritional status of infants < 6 months attending Primary Health Care Centers
in Suez
Total
(n = 91)

Stunting
(n = 12)

Underweight
(n = 16)

Wasting
(n = 10)

No.

No.

%

p-value

No.

%

p-value

No.

%

p-value

52
39

2
10

3.8
25.6

0.002*

2
14

3.8
35.9

0.0001*

2
8

3.8
20.5

0.015**

Pre-lacteal feeding
Yes
No

57
34

9
3

15.8
8.8

0.27**

11
5

19.3
14.7

0.57*

9
1

15.8
2.9

0.54**

Exclusive breast-feeding
duration
Less than 2 months
2 – less than 4 months
4 or more months

56
27
8

11
0
1

19.6
0.0
12.5

0.02**

14
2
0

25.0
7.4
0.0

0.02**

4
6
0

7.1
22.2
0.0

0.107**

35
56

8
4

22.8
7.1

0.039**

8
8

22.8
14.3

0.327**

3
7

8.3
12.5

0.397**

0
12

0.0
15.6

0.120**

4
12

28.6
15.6

0.201**

4
6

28.6
7.6

0.042**

Breastfeeding initiation
Within 1 hour
After 1 hour

Received artificial feeding
Yes
No

History of sickness in the
last 2 weeks
Yes
14
No
77
*Chi square
**Fisher exact test

For infants aged six months or more, higher
prevalence of stunting was observed among infants
receiving less than recommended meal frequency and
among infants who had a positive history of sickness

in the last two weeks. In addition, a higher prevalence
of underweight was observed among bottle users
(Table 3).

Table 3: Factors affecting the nutritional status among infants > 6 months attending Primary Health Care
Centers in Suez
Total
(n= 242)
No.

No.

Stunting
(n = 29)
%
p-value

Diversity score
< 4 food groups
> 4 food groups

No.

153
89

18
11

11.8
12.4

0.529*

21
6

13.7
6.7

Meal frequency
Less than recommended
As recommended for age

147
95

23
6

15.6
6.3

0.028*

19
8

Breastfeeding
Ongoing
Weaned

175
67

21
8

12.0
11.9

0.97*

Baby bottle used
Yes
No

160
82

21
8

13.1
9.8

11
18

20.4
9.6

History of sickness
Yes
No
*Chi square

54
188
**Fisher exact test

Underweight
(n = 27)
%
p-value

No.

Wasting
(n = 21)
%
p-value

0.68*

13
8

8.5
9.0

0.541*

12.9
8.4

0.269*

13
8

8.8
8.4

0.547*

21
6

12.0
9.0

0.492*

18
3

10.3
4.5

0.148*

0.435*

23
4

14.4
4.9

0.025*

2
19

1.3
8.9

0.54**

0.033*

9
18

16.7
9.6

0.148*

6
15

11.1
8.0

0.32**
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For infants 12 months or more of age accepting
laboratory investigations, the prevalence of anemia
was significantly higher among infants receiving less
than recommended meal frequency and among those
suffering from other forms of malnutrition (Table 4).
A logistic regression model was generated to
control the effect of covariates on each other using
stepwise logistic regression as a multivariate analysis
relying on explored possible determinants to find the
predictors of normal nutritional status. The entered
variables were infant sex, age, mother education,
mother work, crowding index, family size, child order,
birth-weight, breastfeeding initiation, duration of
exclusive breastfeeding, pre-lacteal feeding, baby
bottle use, receiving artificial feeding, diversity score,
meal frequency score, and history of sickness in the
last two weeks.
A test of the full model against a constant only
model was statistically significant (p = 0.013).
Overall, the prediction success was 80.3%. Being a
female with no history of sickness in the last two
weeks, were found to be predictors of normal
nutritional status (Table 5).

Table 4: Determinants of anemia among infants <
12months of age attending Primary Health Care
Centers in Suez

Diversity score:
< 4 food groups
> 4 food groups
Meal frequency
score:
Less than
recommended
As
recommended
for age

Total
(n =
104)
No.

Anemia
(n = 78)

Normal
(n = 26)

pvalue*

No.

%

No.

%

48
56

40
38

83.3
67.9

8
18

16.7
32.1

0.069

66
38

59
19

89.4
50.0

7
19

10.6
50.0

0.000

25
79

23
55

92.0
69.6

2
24

8.0
30.4

0.024

Malnutrition
Malnourished
(any form)
Normal
anthropometric
*Chi square

Table 5: Logistic regression analysis predicting normal nutritional status for infants attending Primary
Health Care centers in Suez

Variables

Odds ratio

95% confidence interval for the odds
ratio
Lower limit
Upper limit
1.12
4.88
0.99
7.22
0.02
4.96
0.41
1.76
0.60
3.12
0.62
4.04
0.68
0.27
0.49
2.21

p-value

Infant sex (female vs. male)
Birth-weight (normal vs. below normal)
Infant’s order (>4th vs. < 4th)
Birth feeding initiation (within 1 hour vs. after 1 hour)
Pre-lacteal feeding (no vs. yes)
Bottle use (yes vs. no)
Ever artificial fed (no vs. yes)
Food diversity score (> 4 food groups vs.  4 food groups)

2.34
2.68
0.36
0.85
1.37
1.59
0.41
1.05

0.02
0.05
0.44
0.67
0.45
0.32
1.70
0.90

Meal frequency score (Adequate vs. inadequate)
Mother education (Secondary & above vs. Below secondary
education)
Mother work (housewife vs. working mother)
Crowdedness index ( 2 vs. > 2)
History of sickness (No history of sickness in the
last 2 weeks vs. There is history of sickness in the last 2 weeks)
Family size
Reference 7 or more
(1) 3-4 members
(2) 5 members
(3) 6 members
Constant

1.56
2.09

0.71
0.87

3.44
5.04

0.26
0.09

1.49
1.09
2.19

0.49
0.48
1.04

4.52
2.43
4.63

0.47
0.83
0.04

0.18
2.50
1.49
1.009

0.02
0.15
0.10

1.35
39.72
21.94

0.17
0.09
0.51
0.77
0.00

DISCUSSION
Child malnutrition is an important public health
problem. Nutrition-related factors contribute to about
45% of under-five child deaths.(16) According to
UNICEF “Malnutrition is a violation of a child’s right
to survival and development”.(17) Egypt loses
significant sums of money yearly as a result of child
under-nutrition through increased health care costs,

additional burdens to the education system and lower
productivity. An estimated 1.9% of Gross Domestic
Product in 2009 are lost as a result of child undernutrition. “Without measures to combat and eliminate
under-nutrition, this cost is expected to increase by
about 32% by 2025”.(18) “Investment in nutrition
brings high returns and is a key to meeting the
SDGs”.(19)

Kamel et al.,
Child malnutrition is caused by several immediate and
underlying factors. Multiple stakeholders, have to
effectively work together to scale-up nutrition and
realize the vision of “a world free from malnutrition
by 2030”.(19)
The Ministry of Health & Population is quite
aware of the problem; child health care including
nutrition care, growth monitoring, health and nutrition
education and immunization are core components of
PHC services.(9) Despite that, infant and child
malnutrition is still unacceptably high compared to
other countries with similar per capita incomes.(3)
In the present study, stunting has been identified
as the “best overall indicator” of children’s well-being;
“it is a symptom of past deprivation and predictor of
future poverty”. (20) Our findings show a prevalence of
12.3%, which is lower than the latest national EDHS
figures, even when compared to the same age
groups.(2) The difference could be attributed to the
difference in sampling, our sample is from attendance
of a PHC center; it could also be a reflection of the
general trend of decrease in prevalence observed in the
last two national surveys.(2) However, our results are
slightly higher than those of Jordon, an Arabian
country having similar culture.(21)
Underweight was present among 12.9% of studied
infants which is higher than the national EDHS figure
of 5.5%. Wasting was also higher; 9.3% compared to
8.6%.(2)
As expected, infants can present by more than one
form of under-nutrition. Infants not suffering from any
form of deviated anthropometric measurement
presented 77.1% of the group; indicating that 22.9% of
infants in this age group are suffering one or more
form of under-nutrition. We are still far behind Goal
2.2 of the sustainable development Goals (SDGs)
2030 which states: “By 2030, end all forms of
malnutrition”.(22)
Anemia was detected among 71% of tested
infants whose parents agree to pay the fees for the test.
This is not a representative sample; parents, who are
suspecting or identifying their infants to be suffering
health problems, were motivated for such a paid
investigation. However, the percentage is still
alarmingly high. The EDHS 2014 reported a high
prevalence of anemia among under-five children with
a peak of 49.2% at age 9-11 months.(2) In our study,
anemia was strongly associated with other forms of
under-nutrition (stunting/ underweight and wasting).
This is expected as malnutrition is related to same
predisposing factors.(17)
The high prevalence of different forms of
malnutrition is related to many predisposing/
associated factors. Some of these factors could not be
modified through direct PHC interventions e.g. infant
sex, mothers’ education, family size and crowdedness
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index. Other factors could and should be addressed by
proactive measures.
In the present study, attendants of PHC are
supposed to be receiving the health promotion and
preventive health services during antenatal, postnatal
and under-five health care.(9)
Promotion and support of proper breastfeeding
should start during antenatal care and extends through
natal and postnatal care.(23) All urban and all except
five rural deliveries were conducted at the hospital,
where mothers are expected to receive support for
proper initiation and future continuation of successful
breast feeding. In our study, early initiation of breast
feeding is significantly associated with lower
prevalence of malnutrition among infants less than six
months. This finding was consistent with many studies
conducted in Africa and developing countries as
Ghana which shows strong positive influence of early
initiation of breastfeeding on infant health.(24) An
Egyptian cohort study was assembled in two villages
located in the Abu Homos district of El-Behera
Governorate in Egypt. This study concluded that early
initiation of breastfeeding has a positive influence on
infant health through less episodes of diarrhea. (25) Our
study as well as others’(1) have shown association
between morbidity in the last two weeks and undernutrition.
Other factors found to be related to malnutrition
are exclusive breast feeding less than two months,
artificial feeding, food diversity score and meal
frequency. Only half of urban and one quarter of rural
infants aged six or more months achieved minimum
dietary diversity (≥ 4 food groups). The minimum
recommended meal frequency for age was reported by
51.9% urban & 29.6% rural infants. All these findings
reflect deficiency in the nutrition education activities
provided by the PHC centers.
The risk of being malnourished was higher among
LBW infants as seen in the regression analysis. These
findings are consistent with previous studies in
Zambia, Bangladesh, Malaysia, and Indonesia.(26, 27)
LBW should be addressed by proper antenatal care.
According to UNICEF 2018 “Malnutrition is a
preventable disease; we have the power to stop
malnutrition before it starts.”(17) Targets, approaches
and policy briefs are set to address this issue. The six
nutrition targets endorsed by the World Health
Assembly in May, 2012, have been extended to 2030.
(28)
Comprehensive implementation plan on maternal,
infant and young child nutrition and a policy brief
have been developed by the WHO.(29)
In Egypt, 5341 Primary Health care (PHC)
facilities provide child health care.(8) There is a great
potential for implementing nutrition related
interventions that could reach almost all infants and a
great proportion of mothers. According to EDHS
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2014, 99.4% of infants have received at least one
vaccine.(2) PHC services cover the 1000 critical days
of life (pregnancy and the first two years). It provides
all direct and indirect nutrition interventions, including
family planning and community outreach activities.
A USAID-funded Maternal and Child Health
Integrated program (MCHIP) was implemented in
Egypt in the period from October 2011–June 2014.(30)
The project focused on the 1000 days approach to
improve maternal and neonatal health and nutrition. It
worked through community development associations
in Upper and Lower Egypt to train physicians and
Community Health Workers (CHWs) to improve
newborn care, nutrition, and the use of modern family
planning methods. The project developed 13 training
manuals for physicians, nurses and CHWs. These
could be used as resource material for health education
activities.
Currently, UNICEF is engaged in specific action
areas to support Egypt in developing a national policy
plan to scale up a standardized model for the “first
1000 days” to improve infant and young child feeding
related knowledge, behavior and practices and to
strengthen the social protection framework to support
government of Egypt to deliver nutrition sensitive
interventions.(16)

2.

3.

4.

5.

6.

7.

8.

9.

10.

CONCLUSION AND RECOMMENDATIONS
11.

Assessment of the nutritional status of infants
attending vaccination sessions in an urban and rural
health center in Suez Governorate revealed that 28.2%
were suffering from one or more form of protein
energy malnutrition (PEM). Three quarters of
examined infants suffered from anemia. Being a
female, with no history of sickness in the last two
weeks were found to be predictors of normal
nutritional status. These high levels of malnutrition are
unacceptable among infants attending PHC services
and represent missed opportunities to implement
health promotion and preventive activities in
association with vaccination sessions. Findings of this
study would help policymakers to design and
implement evidence-based solutions to improve the
nutritional status of infants.
CONFLICT OF INTEREST
No conflict of interest

12.

13.

14.

15.

16.

FUNDING
No funding sources

17.

REFERENCES
1.

Herbst CH, Elshalakani A, Kakietek J, Hafiz A, editors. Scaling Up
Nutrition in the Arab Republic of Egypt: Investing in a Healthy
Future. World Bank Publications; 2019 Nov 26. Available from:
https://theodocs.worldbank.org/en/doc/345781598899576418
0090022020/render/TF0A9220EgyptNutritionBookDec11.pdf.

18.

Egypt Demographic and Health Survey. Ministry of Health and
Population, El-Zanaty and associates, ICF International; 2014 [cited
2020
February
20].
Available
from:
https://dhsprogram.com/pubs/pdf/FR302/FR302.pdf.
UNICEF, WHO, the World Bank Group Joint. Child malnutrition
estimates: levels and trends in child malnutrition: key findings of the
2021 edition. 2021 May 5 Report. [cited 2021 June 25]. Available
from: https://www.who.int/publications/i/item/9789240025257.
World Health Organization. Global nutrition policy review 20162017: country progress in creating enabling policy environments for
promoting healthy diets and nutrition; November 23 | Report. [cited
2020
February
20].
Available
from:
https://apps.who.int/iris/handle/10665/275990.
PAHO. Maternal, newborn, child and adolescent health. Guiding
principles for complementary feeding of the breast child. 2003 [cited
2020
January].
Available
from:
https://www.who.int/nutrition/publications/guiding_principles_compf
eeding_breastfed.pdf
Patel DV, Bansal SC, Nimbalkar AS, Phatak AG, Nimbalkar SM,
Desai RG. Breastfeeding practices, demographic variables, and their
association with morbidities in children. Advances in Preventive
Medicine. 2015 Aug 10. https://doi.org/10.1155/2015/892825
UNICEF. Annual Results Report 2015 Nutrition. [cited 2020
February
20].
Available
from:
https://www.unicef.org/media/49686/file/2015ARR_Nutrition.
MOHP and USAID. Health communication capacity collaborative,
Egypt. The health system and public health. January 2018. Available
from: https://healthcommcapacity.org/where-we-work/egypt/.
MOHP Egyptian Healthcare Accreditation program: GAHAR
Handbook for Primary Healthcare Standards. Available from:
https://www.gahar.gov.eg/upload/gahar-handbook-for-primaryhealthcare-standards.pdf
Kamel L, Aly Sabry H, Ismail HM, and Nasr G. Pattern of infants’
feeding and weaning in Suez Governorate, Egypt: an exploratory
study. EMHJ. 2020; 26(8):37-43.
Fahmi SI and El-Sherbini AF. Determining simple parameters for
social classification for health research. Bull High Inst. Public Heal.
1985; 13:95–107.
World Health Organization (WHO). Indicators for assessing infant
and young child feeding practices : Part 3, Country Profiles. 2010.
Available
from:
https://www.researchgate.net/publication/293488624_Indicators_for_
Assessing_Infant_and_young_Child_Feeding_Practices_
_Part_III_Country_Profiles_See_it_at_httppdfusaidgovpdf_docspnad
y281pdf
Stewart A, Marfell-Jones M; International Society for Advancement
of Kinanthropometry. International standards for anthropometric
assessment. International Society for the Advancement of
Kinanthropometry.
2011.
Available
from:
https://www.worldcat.org/title/international-standards-foranthropometric-assessment-2011/oclc/891701415.
WHO. WHO anthro-software for assessing growth and development
of
the
world’s
children.
2011.
Available
from:
https://docplayer.net/49869486-Manual-for-personal-computers-whoanthro-software-for-assessing-growth-and-development-of-the-worlds-children.html.
WHO. WHO Child Growth Standards based on length/height, weight
and age. Acta Paediatr. Int. J. Paediatr. 2006 April (95, no. SUPPL.
450) 76–85. doi:10.1080/08035320500495548.
World Health Organization. World health statistics 2019: Monitoring
health for the sustainable development goals. Geneva: World Health
Organization; 2019.
UNICEF. Child malnutrition: unfolding the situation in Egypt. 2018
October
[cited
2020
April]
Available
from:
https://www.unicef.org/egypt/media/2686/file#:~:text=WHAT%20A
RE%20THE%20MALNUTRITION%20TRENDS,mortality%2C%2
0malnutrition%20rates%20remain%20high.&text=Figures%20for%2
0overweight%20include%20both,who%20are%20overweight%20or
%20obese).
African Union, NEPAD, UN Economic Commission for Africa,
World Food Program & IDSC – Egypt Cabinet. Cost of hunger in
Egypt: Implications of child under-nutrition on the social and

Kamel et al.,

19.

20.

21.

22.

23.

24.

economic development of Egypt. [cited 2019 October]. Available
from:
https://documents.wfp.org/stellent/groups/public/documents/ena/wfp2
57981.pdf.
UNICEF. Children, food and nutrition: growing well in a changing
world.
2017.
[cited
2020
April].
Available
from:
https://www.unicef.org/reports/state-of-worlds-children-2019.
The vision and principles of SUN. [cited 2019 December 1].
Available from: https://scalingupnutrition.org/about-sun/the vision and
principles-of-sun/.
Jordan Population and health survey. Amman; 2013 October [cited
2018
April
20].
Available
from:
https://dhsprogram.com/pubs/pdf/fr282/fr282.pdf.
United Nations General Assembly. Transforming our world: The
2030 agenda for sustainable development goals. 2015 September.
Available
from:
https://sustainabledevelopment.un.org/content/documents/21252030%
20Agenda%20for%20Sustainable%20Development%20web.pdf.
UNICEF and WHO. IMPLEMENTATION GUIDANCE 2018:
Protecting, promoting and supporting Breastfeeding in facilities
providing maternity and newborn services: the revised BABYFRIENDLY HOSPITAL INITIATIVE. 2018. [cited 2019
December].Available
from:
http://www.who.int/nutrition/publications/infantfeeding/bfhiimplementation-2018.pdf.
Fosu-Brefo R and Arthur E. Effect of timely initiation of breastfeeding

135

25.

26.

27.

28.

29.

30.

on child health in Ghana. Health Econ. Rev. 2015; 5(1).
doi:10.1186/s13561-015-0044-8
Clemens J et al. Early initiation of breastfeeding and the risk of infant
diarrhea in rural Egypt. Pediatrics. 1999; 104(1).
doi:
10.1542/peds.104.1.e3.
Masiye F, Chama C, Chitah B, and Jonsson D. Determinants of child
nutritional status in Zambia: An analysis of a national survey. 2010
[cited
2019
December].
Available
from:
http://scholarship.law.cornell.edu/zssjAvailableat:http://scholarship.la
w.cornell.edu/zssj/vol1/iss1/4.
Rahman MS, Howlader T, Masud MS, and Rahman ML. Association
of low-birth weight with malnutrition in children under five years in
Bangladesh: Do mother’s education, socio-economic status, and birth
interval matter? PLoS One. 2016 June 611(6). doi:
10.1371/journal.pone.0157814.
WHO and UNICEF. The extension of the 2025 Maternal, infant and
young child nutrition targets to 2030. [cited 2020 February]. Available
from: http://www.who.int/nutrition/healthygrowthproj/en/index1.html.
WHO. Nutrition Global Nutrition Targets 2025: Policy Brief
Series;2014[cited
2019
December].
Available
from:
https://www.who.int/nutrition/publications/globaltargets2025_policyb
rief_overview/en/
USAID. MCHIP Egypt-SMART End-of-Project Report End-ofProject Report; 2014 [cited 2019 September]. Available from
https://www.mchip.net/sites/default/files/Egypt%20SMART%20Endof-Project%20Report.pdf.

