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Amaç: Bu çal›flman›n amac› hastaneye yat›r›lan çocuklar›n ya-
t›fl an›ndaki beslenme durumlar›n› de¤erlendirmek ve tan› ile
beslenme durumu aras›nda iliflki olup olmad›¤›n› araflt›rmak
istedik. Yöntem: Aral›k 2003-A¤ustos 2004 tarihleri aras›nda
Cerrahpafla T›p Fakültesi Çocuk Klini¤i servislerine (acil ser-
vis, yenido¤an yo¤un bak›m, yenido¤an özel bak›m servisleri
hariç) yat›r›lan hastalar çal›flmaya al›nd›. Tüm hastalar›n boy,
a¤›rl›k, boya göre a¤›rl›k, bafl çevresi, kol çevresi, triseps deri
k›vr›m› kal›nl›¤›, boy ve a¤›rl›k Z skorlar› ölçülerek yat›fl an›n-
daki antropometrik ölçümlere göre beslenme durumlar› de¤er-
lendirildi. Ölçümlerin hepsi ayn› kifli taraf›ndan yap›ld›. De-
¤erlerin ortalamalar› al›narak tan›lar aras› karfl›laflt›rmalar
yap›ld›. Bulgular: Çal›flmaya al›nan 528 hastan›n 223’ü (%
42,2) k›zd›. Yafllar› bir ay ile 23 yafl (5,8±5,3) aras›nda de¤ifl-
mekteydi. Hastalar genel olarak de¤erlendirildi¤inde boy ve
a¤›rl›k Z skorlar› ortalamalar› s›ras›yla (-0,6±1,9) ve (-0,7±1,5)
idi. Yafla göre boy uzunlu¤u hesapland›¤›nda olgular›n
%27’sinde kronik malnütrisyon vard›. Yafla göre vücut a¤›rl›¤›
ve boya göre a¤›rl›k hesapland›¤›nda olgular›n s›ras›yla %52,4
ve %40,9’unda akut malnütrisyon vard›. Olgular›n %45,7’sinde
vücut kitle indeksi -2 standart sapman›n alt›nda idi Tan›lar›na
göre de¤erlendirildi¤inde olgular›n 83’ü (%15,7) akut veya kro-
nik akci¤er hastal›¤› tan›s› alm›flt›. Beslenme bozuklu¤u ise en
s›k kronik böbrek yetersizli¤i, genetik hastal›k, immun yetersiz-
lik ve kistik fibroz gibi hastal›k gruplar›nda görülmekteydi.
Sonuç: Beslenme yetersizli¤i hastaneye yat›r›lan çocuklar ara-
s›nda özellikle kronik hastal›¤› olanlar aras›nda dikkati çek-
mektedir. Beslenmenin de¤erlendirilmesi ve beslenme deste¤i
tan› ve tedavinin bir parças›d›r. Özellikle kronik böbrek yeter-
sizli¤i, genetik hastal›k, immun yetersizlik ve kistik fibroz tan›-
l› hastalara daha yak›n izlem ve beslenme deste¤i gerekmekte-
dir.

Anahtar kelimeler: Çocuk, beslenme durumlar›, hastane,
antropometri, malnütrisyon

Background/aims: The aim of this study was to evaluate the
nutritional status of children at the moment of their hospitali-
zation and to investigate whether there is a relation between the
diagnosis and nutritional status. Methods: Patients hospitali-
zed in the Children’s Clinic of Cerrahpasa Medical Faculty (exc-
luding emergency, newborn intensive care and newborn special
care units) between December 2003 and August 2004 were inc-
luded in the study. All patients’ height, weight, weight for he-
ight head circumference, arm circumference, triceps skin-fold
thickness, and Z results of the height and weight were measu-
red and, in accordance with the anthropometric measurements
at the moment of hospitalization, each patient’s nutritional sta-
tus was evaluated. The average of the values was compared to
diagnosis. Results: 223 (42.2%) of a total of 528 patients were
female. Patients’ ages varied from one month to 23 years
(5.8±5.3). The evaluated average height and weight Z scores of
the patients were -0.6±1.9 and -0.7±1.5. Evaluation of height for
age showed that in 27% of cases there was chronic malnutriti-
on. Evaluation of weight for age and weight for height showed
that in 52.4% and 40.9% of the cases, respectively, there was
acute malnutrition. In 45.7% of the cases the body mass index
was below -2 standard deviations. The evaluation of patients’
diagnoses revealed 83 cases (15.7%) diagnosed as acute or chro-
nic respiratory system disease. Malnutrition was most common
among patients suffering from diseases from the following gro-
ups: chronic kidney insufficiency, genetic diseases, immune in-
sufficiency and cystic fibrosis. Conclusion: Malnutrition
among hospitalized children and especially those with chronic
diseases is worth attention. Evaluation of the nutritional status
and nutritional support are elements of the diagnostic and tre-
atment process. In particular, closer observation and nutriti-
onal support are required in the cases of patients diagnosed
with chronic kidney insufficiency, immune insufficiency,  ne-
urological diseases, and cystic fibrosis. 
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INTRODUCTION

Growth depends on a constant supply of essential
nutrients in sufficient amounts and proportions.
Failure to thrive occurs when growth fails as a re-
sult of inadequate nutrition. Inadequate nutrition
can be caused by inadequate intake, increased los-
ses, or increased requirements (1). Malnutrition
causes a decrease in the cellular and humoral im-
mune response of patients suffering from either
acute or chronic disease (2). The value of the pro-
tein energy malnutrition in hospitalized children
was reported as varying between 21% and 80% in
proportion with the level of development of the co-
untries (3-6). As malnutrition rates change in re-
gard to the patient’s age at the moment of their
hospitalization, they also vary in terms of the un-
derlying diagnosis (7, 8). Anthropometric evaluati-
on is very important for early discovery of the pa-
tients with high risk for malnutrition. For this re-
ason, it is necessary to measure at least weight
and height of the newly hospitalized patients, and
to calculate the required anthropometric values
(9). The aim of this study was to evaluate child-
ren’s nutritional status at the moment of their hos-
pitalization, and to research whether there is any
relation between nutritional status and diagnosis.

MATERIALS AND METHODS

Patients hospitalized in the Children’s Clinic of
Cerrahpasa Medical Faculty (excluding emer-
gency, newborn intensive care and newborn speci-
al care units) between December 2003 and August
2004 were included in the study. All patients’ he-
ight, weight, weight for height (W/H), head cir-
cumference, arm circumference, triceps skin-fold
(TSF) thickness, height for age Z scores (HAZ) and
weight for age Z scores (WAZ) were measured and,
in accordance with the anthropometric measure-
ments at the moment of hospitalization, each pati-
ent’s nutritional status was evaluated. The given
diagnoses were recorded. All measurements were
done by the same physician. Comparisons betwe-
en the calculated average values of the measure-

ments and the diagnoses were done. In order to
evaluate a patient’s nutritional status, weight for
age (W/A), height for age (H/A), W/H, HAZ, WAZ
and body mass index (BMI) were calculated. In the
case of determining nutritional status of children
between the ages of one and four in particular, the
parameters of upper arm and head circumferences
were calculated. When chronic malnutrition was
determined, the parameters of H/A and HAZ were
considered essential, whereas W/A, W/H, and
WAZ were fundamental for establishing acute
malnutrition. Full anthropometric calculation was
done according to following formulae:

WAZ: [observed weight - median weight (same age
and sex)] / standard deviation

HAZ: [observed height - median height (same age
and sex)] / standard deviation 

H/A: [observed height / median height (same age
and sex)] x 100

W/A: [observed weight / median weight (same age
and sex)] x 100

W/H: [observed weight / median weight (same he-
ight and sex)] x 100

Circumference of the head was measured with a
tape around the head at the most protruding po-
ints of the occiput and forehead. TSF thickness
was measured to the nearest 0.1 cm with a Har-
penden skin fold caliper, using the mean of three
separate readings.

Statistical Analyses

All values for statistical analysis were calculated
using Student’s t test in SSPS program and accor-
ding to a patient’s sex and duration of the disease.
A p value <0.05 was considered statistically signi-
ficant.

RESULTS

Of the 528 patients, 223 (42.2%) were female and
305 (57.8%) male. Their ages varied between one
month and 23 years (5.8±5.3). One hundred and

W/A H/A W/H HAZ WAZ
Sex Female 89.5% 96.8% 95.9% -0.65 -0.75

Male 88.4% 96.9% 94.2% -0.71 -0.7
Duration of disease Acute 93.8% 99.3% 94.3% -0.06 -0.3

Chronic 86.5% 95.7% 95.2% -0.9 -0.8
P value Sex 0.59 0.93 0.28 0.72 0.70

DD 0.001 0.000 0.586 0.000 0.001

Table 1. Malnutrition rates according to sex and duration of disease                         

W/A: Weight for age, H/A: Height for age, W/H: Weight for height, HAZ: Height for age Z score, WAZ: Weight for age Z score, DD: Duration of disease
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sixty-seven (31.6%) of the cases were hospitalized
with acute and 361 (68.4%) with chronic disease.
In the evaluation of the patients in regard to sex,
no statistically significant difference was determi-
ned regarding the average values of W/A, H/A,
W/H, HAZ, and WAZ (p>0.05). In the evaluation in
terms of disease duration, the analysis of W/A,
H/A, HAZ and WAZ clearly showed a statistical
difference between cases with acute and chronic
diseases (p<0.05), whereas the W/H values did not
show any statistically significant difference (Tab-
les 1, 2). By calculating the W/H values, a nutriti-
onal disturbance in 216 of the cases (40.9%) was
found, whereas the W/A (according to Gomes)
analysis showed changes in nutritional status in
277 of the cases (52.5%) (Table 3). The calculation

between three and 48 months, the calculation of
upper arm and head circumferences showed mal-
nutrition in 135 of the cases (44.6%) (Table 6).
When cases were evaluated according to the given
diagnosis, the largest group was that of acute or

Duration of disease W/A H/A W/H HAZ WAZ
(case number) No (%) No (%) No (%) No (%) No (%)
Acute (167) 70 (41.9) 24 (14.4) 59 (35.3) 17 (10.2) 18 (10.8)
Chronic (361) 207 (57.3) 119 (33) 157 (43.5) 92 (25.5) 84 (23.3)
P  value 0.001 0.000 0.6 0.000 0.001

Table 2. Malnutrition rates according to various anthropometric measurements in acute and chronic diseases         

W/A: Weight for age, H/A: Height for age, W/H: Weight for height, HAZ: Height for age Z score, WAZ: Weight for age Z score

Nutritional status W/A No (%) W/H No (%)
Severe malnutrition 50 (9.5) 45 (8.5)
Moderate malnutrition 143 (27.1) 104 (19.2)
Mild malnutrition 84 (15.9) 67 (12.7)
Normal 163 (30.9) 228 (43.2)
Overweight 47 (8.9) 45 (8.5)
Obese 41 (3.8) 39 (7.4)

Table 3. Nutritional status of cases according to W/A
and W/H                         

W/A: Weight for age, W/H: Weight for height

Cases H/A HAZ
Very short 15 (2.8%) 48 (9.1%)
Short 128 (24.2%) 57 (10.8%)
Normal 276 (52.3%) 386 (73.1%)
Tall 109 (20.6%) 37 (7%)

Table 4. Nutritional status of the cases according to
H/A and HAZ                         

H/A: Height for age, HAZ: Height for age Z score

Malnutrition degree Number of cases %
Mild malnutrition 202 38.3
Moderate malnutrition 27 5.1
Severe malnutrition 12 2.3
Normal 287 54.4

Table 5. Nutritional status according to body mass
index                          

Nutritional status Number of cases %
Severe malnutrition 17 5.7
Moderate malnutrition 29 9.6
Mild malnutrition 89 29.3
Normal 123 40.5
Overweight or obese 45 14.9
Total 304 100

Table 6. Nutritional status of the cases between three
and 48 months (according to circumference of the upper
arm / circumference of the head rates)                        

*Weight for age Z score <-2 , WAZ: Weight for age Z score

Disease Number of cases %*
Kidney insufficiency 25 64
Genetic diseases 21 52.4
Immune insufficiency 15 46.7
Cystic fibrosis 22 45.5
Organic brain 7 42.9
Malabsorption 9 33.3
Metabolic diseases 20 30
Congenital heart diseases 14 28.6

Table 7. Nutritional status of cases according to
diagnosis (according to WAZ)                        

chronic lung disease in 83 of the cases (15.7%).
Chronic kidney insufficiency, genetic diseases,
immune insufficiency, cerebral palsy and cystic
fibrosis were among the most frequent groups of
diseases deriving from nutritional disturbances
(Table 7).

of H/A showed lower height in 143 (27%) of the ca-
ses (Table 4). Evaluation of both types of malnut-
rition - acute and chronic - according to the well
measured of the BMI, showed malnutrition in
45.7% of the cases (Table 5). Especially in the eva-
luation of the nutritional status of the 304 cases
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DISCUSSION

Acute or chronic malnutrition reduces the number
and function of T cells and phagocytic cells and
secretory immunoglobulin-A antibody response
(2). Subsequently, with the increase in malnutriti-
on rates of hospitalized children, the number of
patients who have died has increased as well (5).
Particularly in cases when the loss of weight is
more than 30%, there is no possibility for recovery.
In similar situations, high susceptibility for infec-
tion, late wound recovery, muscle weakness, and
impossibility to cope with stress occur. This situ-
ation, together with the increase in the expenses
of the hospital and society, leads to a patient’s lon-
ger stay in the hospital (10, 11). According to one
study, during the time of hospitalization, death ra-
tio of the cases with WAZ above -2 standard devi-
ations was 7.2%, whereas it increased to 22.7% in
cases with WAZ below -4 standard deviations (6).
Another study reported that the hospitalization
period of patients with WAZ -2.7 at the time of
hospitalization is between 28 and 77 days, where-
as hospitalization period for patients with WAZ -
1.24 is between 10 and 13 days (8). The differences
in the nutritional status of the hospitalized pati-
ents could change as a result of the hospital’s ser-
vices, as well as according to their diagnoses (3, 8,
12-16). Sometimes these differences could relate to
the doctor taking care of the patient in the clinic or
to the method used for anthropometric measure-
ment, or they could stem from economic and tech-
nical problems (Table 8) (17). There is an inverse
proportion between the number of the patients
with malnutrition – both adult and children - and
the level of development of the country (5, 17-18).
Two researches on the nutritional status of child-
ren before school in Nigeria and South Korea
reported acute malnutrition rates of 7.4% and

16.5%, and chronic malnutrition rates of 60.7%
and 38.2%, respectively (19, 20). In our country,
the study of Tunçbilek et al. (21) covering 3, 152
children in the pre-school period showed that 21%
of the children were stunted, 3% wasted and 10%
underweight. Since in the evaluation of nutriti-
onal status sometimes only one value of the anth-
ropometric measurement could be enough, more
than one anthropometric measurement and nutri-
tional risk scores have been developed (22, 23).
The use of volume of consumed food and biochemi-
cal variables together with the anthropometric
measurement methods in most of these nutriti-
onal risk scores, and their use in the evaluation of
stress factors, very often restrict the use of the
risk scores. That is why at the moment of hospita-
lization at least weight and height value for each
patient should be recorded (9). While W/A and
W/H are worthy for the cases with acute malnutri-
tion, the H/A and HAZ scores are sound indicators
for chronic malnutrition (1, 8). In our study, given
the two types of malnutrition – acute and chronic
- and according to the various nutrition indicators
for the different age groups, we used more than
one anthropometric measurement value. Insuffici-
ent intake of food, increased losses, or increased
requirements in the case of sick children leads to
an increase in malnutrition rates (1). Despite the
restricted information regarding the malnutrition
status of the hospitalized patients in developing
countries, the proportion varies between 21% and
80% in accordance with the level of development of
the countries (17). In their study Hulst et al. (24)
found that from all hospitalized patients, 15% had
acute and 20% chronic type malnutrition. In a si-
milar study, Tienboon et al. (5) showed that 55% of
patients between the ages of one and 15 suffered
from acute malnutrition. Ferreira et al. (9), when
evaluating W/A of the patients, reported that
71.2% suffered from malnutrition at the moment
of their hospitalization. A research done in Mexico
purports that in 72.2% of 450 hospitalized pati-
ents, a varying degree of malnutrition was found
(3). According to two studies done in different are-
as of our country, malnutrition rates in Turkey
vary between 55.1-56.6% (25, 26). According to the
H/A, our study established chronic malnutrition in
27% of the cases. According to W/A and W/H re-
sults, acute malnutrition was shown in 52.4% and
40.9% of the cases, respectively. These rates,
apparently high when related to the children
among the population of our country, have shown
similarities to another study done among hospita-

1. Physicians’ lack of awareness of malnutrition 
2. Inadequate equipment for evaluating nutritional status
3. Current sophisticated nutritional support techniques
4. Lack of  nutritional devices, e.g. enteral pump and feeding tube
5. High cost of nutrition support and hospitalization 
6. Poverty of admitted patient
7. Lack of nutrition support team 
8. Need to develop inexpensive enteral and parenteral 

nutrition formulas
9. Different disease states of hospitalized patients
10. Inadequate skills and knowledge of nutrition therapy
11. Complications associated with enteral and parenteral 

nutrition 
12. Inadequate management strategies
13. Lack of research activities

Table 8. Factors and difficulties affecting the evaluati-
on of the nutritional status of hospitalized patients (17)  
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lized children. In addition, lower height was estab-
lished in 14.4% and weakness in 35.3% of the acu-
te malnutrition cases, and lower height in 33%
and weakness in 57.3% of the chronic malnutriti-
on cases. The changes in the nutritional status of
the hospitalized patients may vary in accordance
with the given diagnosis as well (6). In their study,
Cruz et al. (14) established malnutrition among
patients hospitalized with bronchopneumonia ac-
cording to the following measurements: according
to W/A in 27.8% of the patients, W/A in 25.9% and
W/H in 12.4% of the patients. Dewan et al. (15)
emphasized that among patients hospitalized with
diarrhea, 26% were severely underweight, 27%
were severely wasted and 19% severely stunted.
The manifestation of the above-mentioned facts is
stronger in the cases of diarrhea caused by bacte-
ria. In the most recently published yearly report of
the North American Cystic Fibrosis Association, it
was stated that among patients suffering from

cystic fibrosis, 26% had weight loss and 29% lower
height (12). McWhirter et al. (16) in their study es-
tablished malnutrition in 30% of the patients hos-
pitalized in the surgery unit at the moment of the-
ir hospitalization. In our study, according to HAZ,
malnutrition was found in 64% of the patients suf-
fering from kidney insufficiency, in 52.4% of pati-
ents with genetic diseases, in 46.7% of patients
with immune insufficiency, and in 45.5% of pati-
ents with cystic fibrosis diseases.

In conclusion, malnutrition among hospitalized
children, especially in the cases of chronic disease,
is worth attention. The evaluation and support of
nutrition are elements of the diagnostic and treat-
ment process. In particular, closer observation
and nutritional support are required in the cases
of patients diagnosed with chronic kidney insuffi-
ciency, immune insufficiency, neurological dise-
ases, and cystic fibrosis.
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