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Abstract  

Background:  Malnutrition in children is common globally  
and may result in both short-and long-term irreversible negative  

health outcomes. Conventional indices fall short of portraying  
the full consequence of under-nutrition in the population.  

Screening Tool for Assessment of Malnutrition in Pediatric  
(STAMP) is another nutritional assessment tool which was  
created to solve this dilemma.  

Aims of Study:  This study was designed to detect any  
deviation of nutritional status of children from 2-5 years in  

outpatient clinic of rural and urban areas using conventional  
indices (weight for age, height for age and BMI), and the  

newly developed STAMP.  

Patients and Methods:  This cross-sectional study was  
conducted on 135 children aged 2-5 years attended the outpa-
tient clinics in three hospitals, Bulaq El-Dakrur General  
Hospital (urban area), Al-Badrashin Central Hospital and Al-
Wahat Al-Bahariya Hospital (rural areas), in Egypt. Weight  

and height measurements were obtained. Z-scores were cal-
culated for weight-for-age (WAZ), height-for-age (HAZ) and  

BMI. World Health Organization growth charts were used to  

define underweight, stunted and obese patients and STAMP  
score was used to assess the risk for nutritional derangements.  

Dietary recall was also obtained and analyzed.  

Results: Children were classified as per the conventional  

indices and STAMP. The prevalence of normal weight, height  

and BMI were 80%, 59.2% and 37.7% respectively. The  

prevalence of marginal underweight, marginal stunting and  
overweight were 17%, 27.4%, and 34% respectively and the  

prevalence of underweight, stunting and obese were 2.9%,  
11.8%, and 28.1% respectively. As per STAMP, 57% of  
children were at low risk, 17.7% were at intermediate risk  

and 25.1 % were at high risk of malnutrition. Concerning the  

difference between urban and rural areas, the prevalence of  

underweight and stunting in urban district were 0.00% and  

6.7% respectively, and in rural district were 4.4% and 14.4%  

respectively.  

Conclusion: STAMP offers a valid screening tool for the  

detection of malnutrition and malnutrition risk in pediatric  
primary health care setting. It met the requirements of a  

nutrition screening tool in being quick and easy to use.  
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Introduction  

THE  American Society for Parenteral and Enteral  
Nutrition (ASPEN) workgroup defined pediatric  

malnutrition (under-nutrition) as “an imbalance  
between nutrient requirement and intake, resulting  

in cumulative deficits of energy, protein, or micro-
nutrients that may negatively affect growth, devel-
opment, and other relevant outcomes [1] .  

There are four various forms of malnutrition  
according to WHO classification: Underweight,  
stunting, wasting, and deficiencies in vitamins and  
minerals. Underweight is low weight-for-age, it  

can be associated with wasting, stunting, or both.  
Stunting is of low height for age and reflects  

chronic or recurrent malnutrition. Wasting is low  

weight-for-height and indicates recent and severe  

weight loss. Lastly, deficiencies in vitamins and  

minerals are known as micronutrient-related mal-
nutrition and carry a real threat to children's health  

and development [2] .  

For a better understanding of the scope of the  
problem, malnutrition only is responsible for around  
3.1 million child deaths annually in low and middle-
income countries. The malnutrition is involved in  

about 45% of under-five children deaths in numer-
ous developing countries. Thus, malnutrition is a  
vital health issue with significant magnitude [3] .  

Globally in 2016, nearly 52 million, 17 million,  
and 155 million under-five children are wasted,  

severely wasted, and stunted, respectively. More  
than half of all stunted children under 5 live in  

Asia (56%) and more than one third live in Africa  

(38%). Also, more than two thirds of all wasted  
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children under 5 live in Asia (69%) and more than  

one quarter live in Africa (27%) [4] .  

Concerning the difference between urban and  

rural areas as regards children’s nutritional status,  

several studies documented that nutritional status  

of under-five children in the rural areas had a  
higher prevalence of wasting, stunting, and under-
weight than the urban areas. In Tangai district of  

Bangladesh prevalence of stunting, underweight  
and wasting was (44.45%), (25%), (4.17%) respec-
tively in the rural area, while in urban area, (2.78%)  

were stunted, (2.78%) were underweight and no  

one had wasting [5] .  

The importance of identifying children at in-
creased nutritional risk has led to the develop-
ment of many Nutritional Risk Screening (NRS)  

tools [6] .  

Until now no screening tool has shown absolute  

superiority over other tools. The development of  

specific screening tools for various specialties with  
appropriate reproducibility, when used by different  
professionals, is a necessity despite the difficulty  

to do that in practical scenarios. Accordingly, the  
selection of nutritional screening tools must be  
based on the appropriateness to specific health  
care facilities [7] .  

Some studies considered that the Pediatric  

Nutritional Risk Score (PNRS) is the most suitable  

for clinical practice since the results of high sensi-
tivity and specificity in PNRS compared with  

Subjective Global Assessment (SGA) [8] , however,  
both of these tools are relatively complicated and  
too time-consuming to use in screening [9] .  

In the UK, the Screening Tool for the Assess-
ment of Malnutrition in Pediatrics (STAMP) was  
established in 2004 and evaluated in 2007. To  
evaluate this quick and easy to-use Nutritional  
Screening Tools (NSTs) for hospitalized children,  
three factors were considered: Diagnosis, nutritional  

intake, as well as weight and height. After evalu-
ating these factors, the sum was classified into  
low, medium, and high risk, and the STAMP also  
suggested a care plan in the last step [10] .  

STAMP offers a valid screening tool for the  
detection of malnutrition and malnutrition risk in  

a pediatric primary health care setting. Furthermore,  

the use of STAMP in a primary health care clinic  
raised clinician's awareness of nutritional status  

as indicated by an increase in anthropometric  

measurements and the documentation of nutritional  

status following study implementation [11] .  

Aim of the work:  

This study was designed to detect any deviation  

of nutritional status of children from 2-5 years in  

outpatient clinic of rural and urban areas using  

conventional indices (weight for age, height for  

age and BMI), and the newly developed STAMP.  

Patients and Methods  

Patients:  

This was a cross-sectional, observational, pro-
spective study conducted in three different hospi-
tals; El-Wahat Hospital, Bolaque El-Dakror Hos-
pital, and El-Badrashine Hospital during the period  
from August 2018 to September 2019.  

The study included 135 patients who were two  
to five years old and were clinically stable. We  
excluded hospitalized patients, patients with chronic  

diseases that affect nutrition and those whose  

parents refused to participate in the study.  

Methods:  
The sample size was calculated using EPIDAT  

software version 3.1. based on the results of the  
recent study of nutritional survey done in Fayoum,  
Egypt [3] .  

An informed verbal consent was obtained from  
caregivers before enrollment in the study according  

to the Faculty of Medicine, Ain Shams University  

Research Ethical Committee. All patients were  
then subjected to the following:  
1-Full medical history including current complaints  

and chronic diseases, allergies and/or genetic  

disorders.  

2- Thorough clinical examination to ensure the  

clinical stability of the patient.  

3- Full anthropometric measures including:  

• Weight (Wt) in Kg: Weight was measured by  
a beam a mechanical weight scale ZT-160. The  
child was weighed in light clothing without foot-
wear. The values were plotted on growth curves  

according to official 2010 CDC growth charts,  

created by the National Center for Health Statistics  
(NCHS), Z score.  

• Height (Ht) in cm:  Height was measured by  
the stable stadiometer (Seca 217). The patient stood  

barefoot on the base plate, feet parallel, with heels,  

buttocks, shoulders, and back of head touching  
stadiometer. The head was held comfortably erect  

and the arms were hanging relaxed at the sides.  

The measuring arm was brought down on to the  
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subject's head. The red cursor gave the accurate  

height measurement reading that was taken to the  

nearest millimeter. Percentages of medians were  

plotted on growth curves according to official 2010  

CDC growth charts, created by NCHS and Z-
scores.  

• Body mass index (BMI):  Is the simplest pa-
rameter to assess nutritional status. BMI values  
were calculated using measured height and weight  

values as follows:  

Weight  
BMI (Kg/m2) =  

(Height) 2 
 

Table (1): A step-by-step guide to using STAMP.  

Step 1 - diagnosis  

Does the child have a diagnosis that  
has any nutritional implications? Score  

Definitely  3  
Possibly  2  
No  0  

Step 2 - nutritional intake  

What is the child's nutritional intake?  Score  

None  3  
Recently decreased/poor  2  
No change/good  0  

Step 3 - weight and height  

Use a growth chart or the centile quick reference  
tables to determine the child's measurements  

>3 centile spaces/≥3 columns apart (or weight <2 nd  

centile)  
>2 centile spaces/=2 columns apart  
0 to 1 centile spaces/columns apart  

Step 4 - overall risk of malnutrition  

Add the scores from steps 1-3 together to  
calculate the overall risk of malnutrition  

High risk ≥4  
Medium risk 2-3  
Low risk 0-1  

Step 5 - care plan  
Develop a care plan based on the child's overall risk of  

malnutrition  

High risk Medium risk Low risk  

Take action Refer 
 

Monitor nutritional 
 

Continue routine  
to a Dietitian, intake for 3 days clinical care  
nutritional Repeat STAMP Repeat STAMP  
support team or screening after 3 screening weekly  
consultant days Amen d care  while the child is  
Monitor as per plan as required an in-patient  
care plan Amend care plan  

as required  

The anthropometric evaluation was done using  

methods adopted by the World Health Organization  
(WHO), anthropometric standards recommended  

by the Centers for Disease Control and Prevention  

(CDC) 2010 created by National Center for Health  

Statistics (NCHS) and Z score [12] .  

4- Three days 24-hours diet recall was taken and  
analyzed through software program based on  
food composition table of (National Nutrition  
Institute) NNI 2010. An Arabic version that  
analyzed the input of 24hr dietary recall into  
detailed macro and micronutrient analysis had  

been used. Dietary recall included: Breakfast,  

snacks, lunch, and dinner of the previous 24  
hours. The average of the three sheets was taken.  

5- Energy gap was estimated upon which nutritional  
advices were given to the patients.  

6- All patients were screened with STAMP (Table  
1) [10] .  

Results  

Number of total study population was 135  
patients arranged into 3 equal groups (each one  

included 45 children) according to the area of the  

recruitment hospital (group El-Wahat, El-Bad-
rashine and Bolaqu). The age of the studied patients  

ranged from 2 to 5 years with a mean ±  SD of  
3.50±0.95 years. Regarding sex distribution, there  
were 66 females (48.9%) and 69 males (51.1 %) as  

shown in (Table 2). Table (2) also shows no sig-
nificant difference between the three groups as  

regarding age. Concerning sex distribution, each  

group involved 22 females with percentage 48.9%  

and 23 males with percentage 51.1 % with no  
significant difference between the three groups  

(Table 2).  

On comparing the three groups as regards an-
thropometric measures (Table 3), there was no  

significant difference as regards weight, weight Z  

score and height measurement. Regarding the  
height Z score, there was a significant difference  
between the three groups with a p-value of 0.025.  
El-Badrashine Hospital showed a higher number  

of patients [9 (20%)] who were stunted, compared  

to 4 (8.9%) in El-Wahat and 3 (6.7%) in Bolaqu.  
Also, El-Badrashine Hospital showed 2 patients  
(4.4%) were severely stunted, while no patients  

were severely stunted at Bolaque and El-Wahat  

hospital. Regarding BMI, there was a significant  

difference between the three groups with a p-value  
of 0.043. El-Wahat Hospital showed higher BMI  
with a mean ±  SD of 16.58± 1.44 and range of 13.3- 
20.1, while El-Badrashinethe BMI mean ±  SD was  
16.26± 1.48 and the range was 13.3-20.9, and  
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Bolaque Hospital was the least one with BMI mean  

±  SD of 15.86± 1.09 and range of 13.9-18.9. BMI  
Z score showed no significant differences.  

Although STAMP score showed no significant  
difference between the three groups, Bolaque group  

had a higher number of patients who were at low  

risk [32 (71.1%)], El-Badrashine group showed a  
higher number of patients who were at high risk  

[16 (35.6%)], and El-Wahat group had a higher  
number of patients who were at intermediate risk  

[12 (26.7%)]. As shown in Fig. (1), patients at low  
risk, were 71.1% of patients in Bolaque, 53.3% in  
El-Wahat, and 46.7% in El-Badrashine. While,  
8.9% of patients in Bolaque, 26.7% in El-Wahat,  
and 17.8% in El-Badrashine were at intermediate,  

risk. Finally, 20% of patients in Bolaque, 20% in  
El-Wahat, and 35.6% in El-Badrashine were at  
high risk.  

Comparison between the three groups as regards  

nutritional analysis showed no significant differ-
ence between the three groups, however highest  

intake of all elements was found in Bolague Hos-
pital except for potassium and zinc, which were  
highest in El-Wahat Hospital as demonstrated in  

(Table 4).  

Table (2): Age and sex distribution among the study population.  

No.=135  

Sex:  
Females  66 (48.9%)  
Males  69 (51.1%)  

Age (years):  
Mean ±  SD  3.50±0.95  
Range  2-5  

Low risk Intermediate risk  High risk  

STAMP Score  

Bolaque El-Wahat El-Badrashine  

Fig. (1): Comparison between the three groups in the first  

visit as regards STAMP score.  

Table (3): Comparison between the three groups as regards anthropometric measurements.  

Bolaque  
No.=45  

El-Wahat  
No.=45  

El-Badrashine  
No.=45  

One way  
ANOVA Test  

p - 
value  

Sig.  

Weight (kg):  
Mean ±  SD  15.17±2.90  15.42±2.71  14.19±2.44  2.636  0.075  NS  
Range  10.2-21.5  11-21  10.4-20  

Weight Z score:  
Marginal underweight  7 (15.6%)  6 (13.3%)  10 (22.2%)  3.519  0.475  NS  
Underweight  0 (0.0%)  2 (4.4%)  2 (4.4%)  
Normal  38 (84.4%)  37 (82.2%)  33 (73.3%)  

Height (cm):  
Mean ±  SD  97.46±8.82  96.02±7.94  93.26±8.07  2.988  0.054  NS  
Range  80-113  81-117  71.5-109  

Height Z score:  

Normal  34 (75.6%)  27 (60.0%)  19 (42.2%)  14.424  0.025  S  
Marginally stunted  8 (17.8%)  14 (31.1%)  15 (33.3%)  
Stunted  3 (6.7%)  4 (8.9%)  9 (20.0%)  
Severely stunted  0 (0.0%)  0 (0.0%)  2 (4.4%)  

BMI:  

Mean ±  SD  15.86± 1.09  16.58± 1.44  16.26± 1.48  3.215  0.043  S  
Range  13.9-18.9  13.3-20.1  13.3-20.9  

BMI Z score:  

Normal  22 (48.9%)  13 (28.9%)  16 (35.6%)  8.196  0.085  NS  
Overweight  17 (37.8%)  15 (33.3%)  14 (31.1%) 

Obese  6 (13.3%)  17 (37.8%)  15 (33.3%) 
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Table (4): Comparison between the three groups as regards the nutritional analysis.  

1 st  visit
Bolaque El - Wahat El-Badrashine One way p- 
No.=45 No.=45 No.=45 ANOVA Test value Sig.  

Calories: 
Mean ± SD 
Range 

Sodium: 
Mean ± SD 
Range 

Ph: 
Mean ± SD 
Range 

CHO: 
Mean ± SD 
Range 

K: 
Mean ± SD 
Range 

Ca: 
Mean ± SD 
Range 

Fat: 
Mean ± SD 
Range 

Water: 
Mean ± SD 
Range 

Zinc: 
Mean ± SD 
Range 

Iron: 
Mean ± SD 
Range 

Fiber: 
Mean ± SD 
Range 

Protein: 
Mean ± SD 
Range  

1282.85±542.53 
344-2334 

2265.54±1399.63 
414-6003.7 

479.24±249.65 
82.7-1204.6 

186.32±94.39 
18.1-387.5 

1443.30±666.72 
634-3308.8 

675.72±387.05 
71.9-1636.2 

36.98±14.18 
16.2-68.7 

473.42±191.44 
130.1-935 

7.31±3.89 
1.2-15.3 

10.69±9.02 
0.8-50.8 

4.43±3.08 
0.3-13.1 

51.35±23.56 
12-104.7 

1208.10±567.88  
213.8-2716.6  

2308.11 ± 1575.72  
310.8-6736.5  

371.36± 198.38  
48.4-840.9  

167.67±90.00  
28.6-398.7  

1523.83±747.76  
279.3-3410  

634.25±504.27  
16.6-2541.3  

36.70± 15.30  
5.4-69.4  

440.44±224.95  
37.3-1110.6  

8.40± 14.17  
0.53-97.9  

8.14±4.66  
0.78-19  

4.87±3.46  
0.25-13.6  

45.55±24.43  
2.6-122.3  

1188.44±409.13  
354.6-2505.4  

2170.46± 1280.20  
269.2-6855.8  

446.22±208.42  
61.6-922.8  

171.63 ±67.32  
37.6-375.2  

1516.23±569.58  
490.7-3028  

535.41 ±374.70  
56.7-1334.5  

34.57± 12.76  
14.9-66.2  

447.65± 180.59  
72.9-824.6  

7.01 ±3.05  
1.8-15.9  

9.55±5.82  
2.2-27.12  

4.71 ±2.76  
1.2-13.9  

48.67± 19.24  
11.7-107.2  

0.427 0.653 
 

NS  

0.110 0.896 
 

NS  

2.842 0.062 
 

NS  

0.605 0.548 
 

NS  

0.201 0.818 
 

NS  

1.288 0.279 
 

NS  

0.391 0.677 
 

NS  

0.338 0.714 
 

NS  

0.323 0.724 
 

NS  

1.605 0.205 
 

NS  

0.232 0.794 
 

NS  

0.746 0.476 
 

NS  

Discussion 

Malnutrition is a significant problem in Egypt  
despite the immense efforts to provide nutritional  

support to deal with malnutrition in the last years.  

Many studies tackled the numerous issues of mal-
nutrition in young children in Egypt recently [3] .  
This attention to malnutrition was developed after  

recognizing that almost 50% of the mortality in  
young children is attributable to malnutrition which  
is nearly 3 million children per year [13] .  

Additionally, rapid identification of malnour-
ished children is of clinical importance as malnu-
trition is associated with poorer outcomes and  

increased healthcare costs. Also, childhood malnu-
trition is associated with poorer somatic growth  

and development, reduced or delayed mental and  

psychomotor development [14] .  

Therefore, the study of the prevalence of mal-
nutrition and prevention of malnutrition should be  
given a high priority in the primary health care  

programs with particular attention paid to the rural  

population. In this study, 135 patients were selected  
from the outpatient clinics of three different hos-
pitals in rural and urban districts. All patients were  
screened by STAMP and nutritional rehabilitation  
program was designed then nutritional response  
testing was performed by reassessment.  
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The prevalence of stunting in the total study  
sample was 11.8%. Similar results were document-
ed in Egypt in other studies. In Alexandria 15% of  
1,217 preschool children were stunted as reported  

by El-Sayed et al., [15] . Higher prevalence was  
documented in a study which took place in Cairo  
as 58.4% of 500 children under 3 years were stunted  

[16] . Also, in Yemen higher prevalence was docu-
mented, with 38.5% of 1292 children under 5 year  

were stunted [13] . In India, the prevalence of stunt-
ing among 400 under-five children was 36.5% in  

the urban slums [17] .  

Also, there was a significant difference between  
urban area (represented at Bolaqu Hospital) and  

rural area (represented at El-Wahat and El-Bad-
rashine Hospital) as regards stunting and stunting  

was found to be higher in the rural area. There  

were 6.7% stunted cases in urban bolaqu as well  

as 8.9% and 20% among rural areas in El-Wahat  
and El-Badrashine, respectively, with 14.4% overall  
stunting in rural area. Similarly, a significant dif-
ference between urban and rural prevalence of  

stunting was documented in Ethiopia, with 24%  

among urban children and 42% among rural chil-
dren [18] . Also, in Nigeria, the prevalence of stunt-
ing in the rural and the urban communities were  

35.8% and 19.8%, respectively [19] .  

Concerning underweight, 2.9% of children in  
the total study sample were underweight, which  
was also shown in another study done in Egypt,  
where 5.5% of under-five children were under-
weight [3] . A slight higher prevalence was docu-
mented in Alexandria where 7.3% of 1,217 pre-
school children were underweight [15] . Higher  
prevalence was documented in Ethiopia, as 26.7%  
out of 4,893 under-five children were underweight  
[18] . Also, in Cairo, 62.4% of 500 children under  

3 years were underweight [16] .  

Concerning the difference between urban and  

rural areas as regard underweight, rural areas had  

higher numbers of underweight children, although  
there was no significant difference between them.  

At urban Bolaqu Hospital, there were no under-
weight children, while in the two rural areas showed  

the same prevalence (4.4%). Also, in Ethiopia,  

there was a higher number of underweight children  
in rural area compared to urban area, as the prev-
alence of underweight in rural and urban was 27%  

and 13%, respectively [18] , and in Nigeria, 70.5%  
were underweight in rural and 52.2% in urban [19] .  

As for BMI, the total study sample showed that  

34% are overweight and 28.1% are obese. lower  

prevalence was documented in Alexandria by Sala- 

ma and Tayel [20]  as 14% of their 500 studied 2- 
5 years old children were overweight and 23%  

were obese.  

Comparing between rural and urban areas as  

regards overweight and obesity, in the urban area,  

there was higher number of overweight (37.8%),  

compared to rural areas in El-Wahat and El-
Badrashine (33.3% and 31.1% respectively) with  

an overall prevalence of 32.2%. Similarly, in Tangai  

district of Bangladesh, overweight was higher in  

urban (5.5%) than in rural areas where no children  

were found to be overweight [5] .  

Concerning obesity, it was higher in rural areas  

than urban area. In El-Wahat and El-Badrashine,  

37.8%, and 33.3% were obese respectively, com-
pared to 13.3% in the urban area with overall  

prevalence of 35.5%. Davis et al., [21]  explained  
this finding by the fact that rural children do not  

engage in physical activity as much as urban chil-
dren. Contrary to this finding, 4.17% were obese  
in the urban area and no children were obese in  
the rural area of Tangai district in Bangladesh [5] .  

Among the 135 patients screened by STAMP,  

17.7% were found to be nutritionally at risk  

(STAMP ≥2), and 25.1% at high risk (STAMP ≥4).  
However, McCarthy et al., [10]  in England, reported  
STAMP identified 14% of 238 children aged from  

2 to 17 years as being at nutritional risk (STAMP  

≥2) and 18% with a score of 4 or greater [10] . This  
comes in disagreement with a study in UK's Stoke  

Mandeville Hospital as 58.8% of 51 children were  

found to be nutritionally at risk and 23.5% were  

at high risk [22] . The prevalence of STAMP is  
different between the current study and other studies  

due to poor health conditions of children in other  

studies, as the study sample was collected from  
hospital admitted children, unlike our study.  

Concerning daily caloric (Kcal) intake, in urban  

area mean caloric intake was 1282.85 ±542.53,  
while in rural areas of El-Wahat it was 1208.10 ±  
567.88 and in El-Badrashineit was 1188.44 ±  
409.13. In the other studies, different results were  

documented, in Mkushi, a rural district area in  

central Zambia total calories was 1469 Kcal among  

children aged from 4 to 8 years [23] .  

As regards protein intake in grams, in the urban  
area was 51.35 ±23.56, and in rural areas of El-
Wahat it was 45.55 ±24.43 SD and in EL-Badrashine  
it was 48.67± 19.24 SD. Similar result was docu-
mented in Mkushi as daily protein intake was 47  
g among children aged from 4 to 8 years [23] .  
Nevertheless, in urban Dakar in Senegal, lower  
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protein intake was documented (36± 1 SD) among  
children aged from 5 to 17 years [24] .  

Regarding CHO intake in grams, the urban area  
was 186.32±94.39, and in rural areas of El-Wahat  

it was 167.67±90.00 and in El-Badrashine it was  
171.63±67.32. Similarly, in urban Dakar in Senegal  
CHO intake was 176±3 for children aged from 5  
to 17 years [24] . On the contrary, in Mkushi CHO  
intake was 222g among children aged from 4 to 8  
years [23] .  

Concerning fat intake in grams, the studied  

urban area showed fat intake of 36.98 ± 14.18, and  
in rural area of El-Wahat it was 36.70± 15.30, and  
in El-Badrashine it was 34.57 ± 12.76. On the con-
trary, a study conducted in Accra, Ghana, among  

children aged from 6 to 19 years showed that the  

mean intake of fats was 44.74 ±20.22, which was  
higher than the RDA [25] .  

As regards fiber intake in grams, the studied  

urban area showed mean fiber intake of 4.43 ±3.08,  
and rural areas in El-Wahat it was 4.87 ±3.46 and  
in El-Badrashine it was 4.71 ±2.76. This is nearly  
half the reported fiber intake in Libya, as average  

daily intake was 10g/day among 550 children aged  

from 6 to 9 years [26] .  

Regarding Ca intake in milligrams, the studied  
urban area showed mean Ca intake of 675.72 ±  
387.05, and in the rural area in El-Wahat it was  

634.25±504.27 and in El-Badrashine it was 535.41 ±  
374.70. This comes in disagreement with a study  

done in Mkushi as lower Ca intake was documented  
(263mg) among children aged from 4 to 8 years  

[23]  but Murphy et al., [27]  documented a higher  
level o f Ca intake (999mg) among children aged  
from 2 to 4 years in Washington (U.S).  

Concerning iron intake in milligrams, the stud-
ied urban area showed mean iron intake of 10.69 ±  
9.02, and in the rural area in El-Wahat it was 8.14 ±  
4.66 and in El-Badrashine it was 9.55 ±5.82. Sim-
ilarly, in Mkushi, mean iron intake was (8.8mg)  
[23] . This comes in disagreement with iron intake  
in Valencia, Spain where iron intake showed a  
mean of 11.66±4.08 among children aged from 6  
to 9 years [28] .  

As regards zinc intake in milligrams, the studied  

urban area showed mean of 7.31 ±3.89, and in the  
rural area in El-Wahat it was 8.40 ± 14.17 and in  
El-Badrashie it was 7.01 ±3.05. Close results were  
reported in Valencia, where zinc intake was 9.44 ±  
2.50 among children aged from 6 to 9 years [28] ,  
while in Mkushi the intake was 5.9mg [23] .  

Regarding Ph intake in milligrams, the studied  

urban area showed mean of 479.24 ±249.65, and  
in the rural area of El-Wahat it was 371.36 ± 198.38  
and in El-Badrashine it was 446.22±208.42. A  
different result was documented in Valencia, Spain  
as Ph intake showed a mean of 1274.12 ±277.42  
among children aged from 6 to 9 years [28] .  

Concerning sodium intake, the studied urban  
area showed a mean of 2265.54 ± 1399.63, and in  
the rural area El-Wahat it was 2308.11 ± 1575.72  
and in El-Badrashine it was 2170.46 ± 1280.20.  
Higher values were reported in Baltimore City,  

Canada as sodium intake showed a mean of 3144  
among children aged from 5 to 8 years [29] .  

As regards K intake, the studied urban area  

showed mean of 1443.30±666.72 and in the rural  
area El-Wahat it was 1523.83 ±747.76, and in El-
Badrashine it was 1516.23 ±569.58. On the contrary,  
Murphy et al., [27]  documented a higher level of  
K intake (2184mg) among children aged from 2  

to 4 years in Washington (U.S).  

We are one of the fewest studies which used  

STAMP in the outpatient ward, in addition to Rub  
et al., [11]  who also used STAMP in primary health  
care sitting and also proved that STAMP offers a  

valid screening tool for the detection of malnutrition  

and malnutrition risk in pediatric primary health  
care setting. Other studies used STAMP on hospi-
talized children, [10,22,30,31] .  

Several studies used nutritional screening tools  
in outpatient sittings like Joosten et al., [32]  who  
used STRONG-Kids tool in primary schools for  
chronically ill children. Also, Nutrition Screening  
Tool for Every Preschooler (NutriSTEP) was de-
veloped to determine the nutrition risk of the  

general preschool population [33] .  

Regarding difference between STAMP and  
other screening tools, Ling et al., [34]  reported that  
STAMP correlates less closely to anthropometry  
than STRONGKIDS and STAMP identifies a con-
siderably greater number of children who are re-
ceiving no nutritional support as being at high risk  

than STRONGKIDS. Also, Moeeni et al., [35]  
reported STAMP tool defined the highest number  
of children as medium and high risk, in contrast  
to PYMS which classified fewer number.  

Conclusion:  

In conclusion STAMP is quick and easy to use,  

requiring no nutritional expertise and minimal  
training to implement. Urban children generally  
have better nutritional status than their rural coun-
terparts who suffered mainly from stunting more  
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than under-weight. We recommend further studies  

to demonstrate the benefits of nutritional screening  

in children in terms of reducing the prevalence of  
mal-nutrition and the related morbidity and mor-
tality, as well as the health economic implications  

of nutrition risk.  
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