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INTRODUCTION

The normal growth of a child is one of the
indicators of health. Growth is a process de-
termined by genetic factors but affected by
environmental factors such as nutrition and
infections. Monitoring growth is important
in terms of determining deviations from the
normal, revealing the causes, and taking nec-
essary measures (Atici et al., 2007:1-5; Cinar
et al., 2007: 294-302).

The relationship between child nutrition and
infection is known to be bilateral. The fre-
quent disease can cause malnutrition and
increase the infection risk by worsening nu-
tritional status (Dewey and Mayers, 2011:
129-142). Although there is no distinctive
symptom due to infection, physiological con-
ditions associated with infections may impair
growth. These physiological conditions are
reduced appetite, decreased absorption of nu-
trients, increasing nutrient losses, and not us-
ing the nutrients for growth (Goto et al., 2009:
1509-1516).

Since the loss of appetite in infectious dis-
eases is a common problem, weight loss can
be seen in children during the disease period.
Frequent repetition of these disease periods
may result in weight loss in children and re-
tention in growth and development; on the
other hand, children who do not eat a regu-
lar and balanced diet are more susceptible to

diseases (Humphrey, 2009: 1032-1035). Due
to the use of energy and nutrients in the im-
mune response during the infection, its usage
in growth-development remains in the back-
ground. Therefore, there can be a mechanism
depending on the growth adaptation declining
during infections (Dewey and Mayers, 2011:
129-142).

Recurrent infections are associated with
lower growth and stunting in children live in
developing countries (Guerrant et al., 2008:
487-505). This is supported by previous find-
ings that demonstrated temporal links be-
tween slowed growth and repeated infections,
and more recent cohorts evaluated for growth
related to clinically relevant diarrheal and re-
spiratory infections. The presence of systemic
inflammation during infection may play a
role in growth suppression, as similar linear
growth deficits have been noted in other con-
ditions with high levels of systemic inflam-
mation, such as Crohn’s disease or juvenile
idiopathic arthritis, in both poor growth is
associated with high levels of inflammatory
markers, low levels of important growth fac-
tors such as insulin-like growth factor (IGF)-
1, and poor responsiveness of the growth plate
(De Boer,, et al., 2017: 248-253).

During infection, cytokines at high levels can
lead to increased blood leptin concentration
and reduced appetite (Somech et al., 2007:
76-78). Since the loss of appetite in infectious
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diseases is a common problem, weight loss
can be seen in children during the disease
period. Frequent repetition of these disease
periods may result in weight loss in children
and retention in growth and development; on
the other hand, children who do not eat a reg-
ular and balanced diet are more susceptible to
diseases (Humphrey, 2009: 1032-1035). Due
to the use of energy and nutrients in the im-
mune response during the infection, its usage
in growth-development remains in the back-
ground. Therefore, regressive growth during
infections may be a mechanism of adaptation
(Dewey and Mayers, 2011: 129-142).

Activation of the immune system reduces
the levels of certain nutrients in circulation.
These nutrients are vitamin A, zinc, and iron.
With the increase of iron involvement in the
liver, the transportation of iron to other tissues
is limited. This is probably part of an adap-
tive response to the protection of important
nutrients from foreign pathogens. However,
this adaptive response may cause nutrients to
remain inadequate to support growth, even if
taken sufficiently during the disease (Hautv-
ast et al., 2000: 296-301; Dewey and Mayers,
2011: 129-142).

In this study, it was aimed to evaluate the
nutritional status of preschool children who
were admitted to the hospital due to infection,
and to determine the relationship between the

frequency of infection and their growth and
development.

MATERIALS and METHODS

This descriptive cross-sectional study was
conducted with a total of 110 children (54
girls and 56 boys) aged between 3 and 6 years
who applied due to infection to the Depart-
ment of Paediatrics, Eyup Sultan Additional
Service Building in Bezmialem Vakif Uni-
versity Faculty of Medicine in Istanbul be-
tween 1 and 30 July 2017.

In order to conduct the study, the ethics com-
mittee approval from the non-invasive clini-
cal trials ethics committee in Bezmialem
Foundation University (Date:13.06.2017,
Decision number:11/175), and permission
from the health application and research cen-
ter in Bezmialem Foundation University were
obtained. The study was conducted with the
children whose parents agreed to participate
in the study voluntarily. The parents of the
children who participated in the study com-
pleted the informed consent form.

Data collection was made with face to face in-
terviews with a questionnaire form created by
the researchers. The questionnaire includes
questions about the child’s age, gender, health
status, infection frequency, cleaning habits,
anthropometric measurements, and food con-
sumption frequency. The nutrient quantities
obtained from the food consumption frequen-
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cy questionnaire were entered into the BeBIS
7.2 (Nutrition Information System) program
after determining the daily consumption of
the child about that nutrient. According to the
information received from the parent of the
child, the frequency and amount of consump-
tion of the specified foods were obtained.

Height measurement was made using a stan-
dard tape measure. TANITA MC 780 was
used for weight measurement, body analy-
sis was not taken but only body weight was
measured. By using the WHO AnthroPlus
v1.0.4 program, height, weight, age data, and
weight-for-age, height-for-age, and BMI-for-
age were calculated as Z scores.

Statistical Analysis

All statistical analyses were performed using
IBM SPSS for Windows version 21.0 (SPSS,
Chicago, IL, USA). Kolmogorov-Smirnov
test was used to assess the assumption of

normality. In the evaluation for the study
data, Pearson chi-square test, Fisher’s exact
test, Independent samples t-test was used
along with comparative-descriptive statistical
methods (mean, standard deviation, frequen-
cy, percentages). The statistical significance
level was accepted as 0.05.

RESULTS

In this study, 49.1% (n=54) of the children
were girls and 50.9% (n=56) were boys. Of
all children, 32.7% (n=36) were three years
old, 19.1% (n=21) were four years old, 29.1%
(n=32) were five years old and 19.1% (n=21)
were six years old. Only 15.5% (n=17) of
children had chronic diseases, allergic asth-
ma was the most common with 41.2% (n=7).
Amongst 27.3% (n=30) children who had al-
lergies, 33.4% (n=10) had allergies to house
dust. Details about the descriptive features of
the children are given in Table 1
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Table 1. Descriptive Features of Children (n=110)

Variables n %
Gender Girl 54 49.1
Boy 56 50.9
Age (year) 3 36 32.7
4 21 19.1
5 32 29.1
6 21 19.1
Chronic illness Yes 17 15.5
No 93 84.5
Chronic diseases (n = 17) Allergic asthma 7 41.2
Asthma 6 353
Allergy 2 11.8
Gastritis 1 5.9
Bronchitis 1 59
Regular medication use Yes 11 10.0
No 99 90.0
Allergy condition Yes 30 27.3
No 80 72.7
Allergy type (n=30) House dust allergy 10 334
Food allergy 7 23.4
Seasonal allergy 4 13.3
Penicillin allergy 1 33
Other (undetected) 8 26.6

Weight, height, and BMI Z score values of
children are given in Table 2. When exam-
ining the weight-for-age Z scores, it was de-
termined that 64.5% (n=71) of the children’s
Z-Score was zero, 4.5% (n=5) of the children
were less than -2, none of the children were

less than -3. When examining the height-for-
age Z scores, it was found that 49.1% (n=54)
of the children’s Z-Score was zero, 7.3%
(n=8) were less than -2, 4.5% (n=5) of the
children were less than -3. When the BMI-
for-age Z scores were examined, it was de-
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termined that 44.5% (n=49) of the children’s
Z-Score was zero, 3.6% (n=4) were less than
-2,4.5% (n=5) were less than -3, while 9.1%

(n=10) were higher than +2, and 7.3% (n=8)
were higher than +3.

Table 2. Weight, Height and BMI Z-Score Values of Children for Age (n=110)

Z-Score Weight for age Height for age BMI for age
n % n % n %

<3 = - 5 4.5 5 4.5
<2 5 4.5 8 7.3 4 3.6
<-1 7 6.4 13 11.8 10 9.1
0 71 64.5 54 49.1 49 44.5
>1 15 13.6 12 10.9 24 21.8
>2 8 7.3 12 10.9 10 9.1
>3 4 3.6 6 5.5 8 7.3

The mean breastfeeding duration of the moth-
ers was found as 16.82+9.92 (med:18/ min-
max:0-48) months, and the time for mothers
to start supplementary nutrients was an aver-
age of 6.845+4.010 (med:6/ min-max:1-36)
months.

While 36.4% (n=40) of the children having
infection 1-3 times a year, 63.6% (n=70) hav-
ing infection 4 and more times a year. It was
determined that the difference between the
infection frequencies by gender was not sta-
tistically significant (p>0.05). The difference
between the children’s age and the infection
frequency was also statistically insignificant
(p>0.05).

The comparison of the children’s weight,
height, and BMI for age Z scores with their

yearly infection frequency was investigated.
It was determined that there was no relation-
ship between the weight, height, and BMI for
age Z score groups with infection frequency.
The difference between the groups was statis-
tically insignificant (p>0.05). Also, average
breastfeeding time did not have an effect on
infection frequency.

A comparison of some hygiene behaviors and
infection frequency of children was given in
Table 3. When the relationship between the
child’s habits of handwashing and the in-
fection frequency was examined, according
to the children’s hygiene habits (hand and
face washing in the morning, hand washing
before and after the meal, when they come
home and after using the toilet), those who
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had low handwashing habits had infection 4  week, 84.2% had infection 1-3 times a year
and more times a year and even though chil-  and 15.8% had infection 4 and more times a
dren with bad hygiene habits have a tendency  year; on the other hand, out of children whose
to get more infection diseases per year, the dif-  parents did room cleaning 2-3 times a week,
ference between the groups was statistically  59.3% had infection 1-3 times a year and
insignificant (p>0.05). 40.7% had infection four and more times a
year. The difference between the groups was

It was determined that out of children whose o o
statistically significant (p<0.05) (Table 3).

parents did once or less room cleaning in a
Table 3. Comparison of Some Hygiene Behaviors and the Frequency of Infection (n =110)

1-3 times a year 4 times a year and p

Hygiene behaviors more
n % n %
The child’s hand Hand-face wash in the morning 61 62.2 37 37.8 0,298!
washing habit Before dinner 52 650 28 35.0 0,393'
After dinner 61 64.2 34 35.8 0,482!
Come home from the outside 66 64.1 37 359 0,500!
After using toilet 66 62.9 39 37.1 0,399!
Room cleaning fre-  Once a week or less 16 84.2 3 15.8 0,033*
quency 2-3 per week 54 59.3 37 40.7
!Pearson Chi-square test ’Fisher exact test p <0.05

Comparison between children’s energy and  less vitamin D had 4 or more infections year-
nutrient consumption and the frequency of  ly. While children with 0.97+0.56 ug mean
infection was given in Table 4. When the  vitamin D consumption had 1-3 infections
relationship between the children’s daily en-  yearly, children with 0.73+0.43 ug vitamin D
ergy and nutrient consumption and the infec-  consumption had 4 or more infections yearly
tion frequency was examined, according to  (p<0.05). It should not be forgotten that vita-
the children’s energy, macronutrients, vita-  min D consumed from food is not efficient in
mins, and minerals the difference betweenthe  serum vitamin D levels and it would be de-
groups was statistically insignificant (p>0.05)  ceiving to judge diet intake instead of serum
except vitamin D. Children who consumed  levels.
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Table 4. Comparison Between Children’s Energy and Nutrient Consumption and the
Frequency of Infection (n = 110)

Nutrient 1-3 times a year 4 times a year and t P
more
Mean SD Mean SD
Energy (kcal) 1595.64 418.51 1593.17  389.01 0.031 0.976
CHO (g) 146.44 53.61 135.47 45.07 1.091 0.277
Protein (g) 54.30 15.95 57.14 18.01 -0.858 0.393
Fat (%) 36.87 8.44 38.72 11.6 -0.957 0.734
SFAT (%) 14.79 7.35 14.66 7.46 0.091 0.928
PUFAZ (%) 9.29 4.38 8.26 3.45 1.274 0.205
MUFAS (%) 12.81 9.56 15.79 11.01 -1.484 0.141
Cholesterol (mg) 428.77 95.60 427.47 105.27  0.066 0.948
Fiber (g) 12.33 6.12 11.63 5.23 0.600 0.549
Vitamin A (ug) 606.11 166.18 617.15 127.74  -0.363 0.717
Vitamin B1 (mg) 0.83 0.39 0.82 0.38 0.162 0.871
Vitamin B2 (mg) 1.98 0.85 1.86 0.81 0.735 0.464
Niacin (mg) 5.90 1.76 5.36 1.63 1.589 0.115
Vitamin B6 (mg) 0.97 0.44 0.99 0.43 -0.172 0.864
Folic acid (nug) 195.26 67.37 183.67 69.39 0.859 0.393
Vitamin B12 (ug) 2.35 1.22 2.52 1.41 -0.672 0.503
Vitamin C (mg) 62.66 15.83 58.02 12.27 1.596 0.113
Vitamin D (ug) 0.97 0.56 0.73 0.43 2.370 0.020%*
Vitamin E (mg) 15.08 5.80 14.88 5.34 0.180 0.858
Vitamin K (ng) 133.78 446.16 129.69 49.89 0.434 0.665
Na (mg) 2124.18 857.95 2045.30  811.67  0.473 0.637
K (mg) 2881.44 839.28 2885.62  881.80  -0.025 0.980
Ca (mg) 1401.54 709.57 124242 650.28 1.166 0.246
P (mg) 1619.87 52591 1540.65  555.57  0.745 0.458
Mg (mg) 262.87 109.42 281.62 12095  -0.832 0.407
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Fe (mg) 5.07 1.40 4.90 1.12 0.641 0.523
Zn (mg) 7.44 3.01 7.45 2.85 -0.009 0.993
fSaturated fatty acids JPolyunsaturated fatty acids ~ §Monounsaturated fatty acids

Independent samples t-test p <0.05
DISCUSSION

Frequent infections during childhood worsen
the nutritional status and may cause malnu-
trition. The relationship between child nutri-
tion and infection is known to be bilateral.
The frequent infection diseases can cause
malnutrition and increase the infection risk
by worsening nutritional status (Dewey and
Mayers, 2011: 129-142). The normal growth
of a child is one of the important indicators
that he is healthy. Growth is a process de-
termined by genetic factors but affected by
environmental factors such as nutrition and
infections. Monitoring growth is important
in terms of determining deviations from the
normal, revealing the causes, and taking nec-
essary measures (Atici et al., 2007:1-5; Cinar
et al., 2007: 294-302). In this study, it was
aimed to evaluate the nutritional status of
preschool children who were admitted to the
hospital due to infection, and to determine the
relationship between the frequency of infec-
tion and their growth and development.

In the study comparing the relationship of
infectious diseases with nutritional status
during the preschool period, the children’s

weight-, height-, BMI-for-age Z score val-
ues were determined. It was concluded in the
study according to BMI Z scores that 9.1% of
the children were weak, and 8.1% were very
weak. According to 2010, BMI Z scores data
of the Turkey Nutrition and Health Survey
(TNHS) (2014: 554-556) conducted in Tur-
key, 10.3% of the children under age 5 were
weak, and 5.6% were very weak. The results
of the study were similar to the results of the
TNHS.

According to the World Health Organisation’s
data, malnutrition is a serious health prob-
lem in both underdeveloped and developing
countries. Looking at different regions of the
world, malnutrition affects about 20 million
preschool children, especially in Africa and
Southeast Asia. While the low-weight rate in
preschool children was 25% in 1990 in the
world, it decreased to 14.3% in 2014. While
the rate of children with malnutrition was
32.4% in Asia and 35.5% in Africa in 1990,
it decreased to 17.5% in Asia and 23.5% in
Africa in 2014. Although there is a decrease
in the rate of being low-weight, 162 million
children under the age of 5 years in the world
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are struggling with inadequate food intake
(Sibel et al., 2016: 210-225).

Obesity as well as malnutrition is seen as an
important health problem in the world. It is
reported that the obesity prevalence of chil-
dren under 5 years between 2000-2013 in-
creased from 11% to 19% in Africa and from
3% to 7% in Asia. If this increase continues,
70 million children under 5 years of age living
in developing countries were expected to be
overweight or obese in 2025. The researchers
have stated that obesity especially in children
under 5 years of age is a serious condition
that needs to be followed (Sibel et al., 2016:
210-225). According to TNHS (2014: 554-
556) BMI Z score data in Turkey, 17.9% of
0-5-year-old children are slightly obese and
8.5 are obese. It was determined as a result
of the study that 21.8% of the children were
overweight, and 16.4% were obese. It was
found that the study results were higher than
the TNHS’s results and especially the rate of

obese children was significantly higher.

It is known that breast milk can meet all the
nutritional needs of the baby in the first six
months (Atict et al., 2007: 1-5). It is known
that breastfeeding should continue until the
end of two years with appropriate supple-
mentary nutrients started at the sixth month.
However, in the study, the mean breastfeed-
ing time was found as 16.818+9.917 (med:18/
min-max:0-48) months. This suggested that

breastfeeding took place during the first six
months, but it did not continue until 2 years
of age. According to the data obtained from
the study, there were also children who were
not breastfed. If the mother and families are
warned and trained against breastfeeding
problems emerging after the delivery, many
lactation deficiency problems can be prevent-
ed. In particular, it should be ensured that the
baby receives the colostrum produced during
the first few days after birth. Colostrum has
immunological and developmental charac-
teristics as well as nutritional value (Giin et
al., 2009: 176-182). In a study conducted be-
tween the children completely breastfed and
the children who were weaned and fed by
formula, it was found that the children who
were weaned had 14.2- and 3.6-times risk of
death in diarrhea and respiratory tract infec-
tions, respectively (Ginde et al., 2009: 384-
390). In another study, it was emphasized that
breastfeeding should be continued until two
years in order to benefit from the protective
effect of breast milk in full capacity. Breast
milk is effective up to two years of age to
protect against the morbidity and mortality ef-
fects of infectious diseases. Breast milk pre-
vents half of the infectious disease deaths in
6-23-month-old children (Victora et al., 2016:
475-490). However, in this study, breastfeed-
ing duration was not found to be affecting in-
fection frequency. There was no statistical dif-
ference between the groups (p>0.05). Breast
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milk is not only a good source of food for
the growing baby, but also includes antibod-
ies, cytokines, growth factors, antimicrobial
agents, and specific immune cells, and it also
plays a role in the immune system with its
proteins. Thus, breast milk protects the baby
from infections until the baby’s own immune
system matures (Atici et al., 2007:1-5).

It has been revealed in the studies that hand-
washing habit reduces the infectious diseases
in the society and is effective in protecting
especially from respiratory and gastrointesti-
nal tract disease and, the rate of getting sick
decreases with the increase of hygiene aware-
ness (Aiello et al., 2008: 1372-1381; Bloom-
field et al., 2007: 27-64). In this study, when
the relationship between the child’s hand-face
washing habit in the morning and handwash-
ing habits before and after the meal, after
coming home and after using the toilet and the
infection frequency was examined, it was de-
termined that those who had low handwash-
ing habit had an infection 4 or more times a
year but the difference between the groups
was not statistically significant (p>0.05). The
fact that those with low handwashing habits
had infection 4 and more times per year in
the study is compatible with other studies
(Aiello et al., 2008: 1372-1381; Bloomfield
et al., 2007: 27-64). In the studies, it was de-
termined that better hand hygiene reduced
gastrointestinal diseases by 31% and the rate

of respiratory diseases by 21% (Aiello et al.,
2008: 1372-1381). In another study, it was
found that the handwashing habit which is
the key part of hygiene at home and in the
community provided significant protection
against gastrointestinal, respiratory, and skin
infections. The effect of hand hygiene against
infectious diseases can be increased by gain-
ing the handwashing habit at the right time
and the right way (Bloomfield et al., 2007:
27-64).

In this study, the relationship between the
frequency of cleaning of the room where the
child is staying and the infection frequency is
examined. It was determined that out of the
children of parents who cleaned the room 1
and more times a week, 84.2% had infection
1-3 times a year and 15.8% had infection 4
and more times a year; on the other hand,
59.3% of the children of parents who cleaned
the room 2-3 times a week had infection 1-3
times a year and 40.7% had infection four and
more times a year. The difference between
the groups was found to be statistically sig-
nificant (p<0.05).

According to the hygiene hypothesis, the
child can be protected with an adaptive im-
mune system against the development of al-
lergic diseases and infections through contact
with older siblings or other non-hygienic fac-
tors (Bloomfield et al., 2006: 402-425). The
result of the study is compatible with hygiene
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hypothesis. The hygiene hypothesis is pre-
sented to explain the increased prevalence of
asthma and allergic diseases. Increased life
standards and hygienic conditions have been
reported to reduce the likelihood of infection
at an early age. It has been suggested that the
maturation of the immune system will be in-
adequate and allergic diseases and infections
will be seen more frequently as a result of this
situation (Janse et al., 2014: 250-256). It is
claimed that asthma and other allergic diseas-
es have increased especially in developed so-
cieties as a result of improvement in hygienic
conditions, shrinkage in family structure, im-
provement in home comfort, and decreased
cross-infection among young individuals in
the family. Hygiene hypothesis has been tried
to be explained as “Inadequate exposure to
infectious agents in childhood increases the
risk of development of asthma and allergic
disease”. In summary, the hygiene hypothesis
emphasizes that the shrinkage of large fam-
ilies with a western lifestyle not only leads
to a decrease in infections at small ages but
also causes an increase in the prevalence of
atopic diseases (Karaduman et al., 2016:13).
Although no consensus has been reached on
this subject, it has been reported that there is
a complex relationship between the immune
response of the host, the properties of micro-
organisms, the level and variety of environ-
mental exposure, and the genetic background
(Von Mutius, 2007: 433-439).

Improving nutrition is the way to prevent
the negative effects of infectious diseases on
growth. The deficiency of even a single nutri-
ent can cause changes in the immune system
response. It is observed that the immune re-
sponse changes even when the deficiency is
mild. Among the micronutrients, the most ef-
fective on immune response; zinc, selenium,
iron, copper, vitamins A, C, E, B6, and folic
acid (Chandra, 2002: 73-76). Vitamins A, C, E
are antioxidants and, in general, antioxidants
are known to play an important role in all
aspects of the immune response: phagocyte
function, cytokine production, cell-mediated
responses, and immunoglobulin production
(Caylak, 2011: 73-83). It facilitates immune
competence at all levels with minerals and vi-
tamin interactions (Levy, 1998: 641-647; Ru-
more, 1993: 506-514). It has been determined
that there is no relationship between the chil-
dren’s energy and nutrient consumption and
the frequency of infection except for vitamin
D. Children who consumed less vitamin D
had 4 or more infections yearly (p<0.05). It
should not be forgotten that vitamin D con-
sumed from food is not efficient in serum
vitamin D levels and it would be deceiving
to judge diet intake instead of serum levels.
More research needs to be done on the effects
of vitamin D on the frequency of infection.
Vitamin D deficiency induces children to
respiratory infections (Maggini et al., 2007:
29-35). Yet because serum levels were not re-
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corded it is misleading to make a conclusion

by food consumption frequency.

This study has some limitations. Firstly, the
number of preschool children admitted to
the hospital due to infection was low and the
duration of the study was short. Secondly,
since the data of the study were collected by
the questionnaire method, parents’ concerns
about not remembering or giving wrong an-

swers may have affected the answers given.
CONCLUSION

The preschool period is a critical time for
growth and development, and children tend
to have frequent infections during these ages.
Due to the bilateral relationship between in-
fection and malnutrition, the nutritional sta-
tus and growth developments of children
with frequent infections should be followed
closely. Frequent infectious diseases during
childhood affect growth and development.
In order not to adversely affect growth and
development, needed nutrients and energy
must be provided during infectious diseases.
Increased nutritional needs with age should
be considered in children and a healthy and
balanced diet should be provided.
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