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Abstract

Purpose: Children under the age of five are vulnerable to
malnutrition, and those living in tents with seasonal
agricultural workers are at an even greater risk. This study
aimed to determine the prevalence of chronic malnutrition
and its associated factors in children of seasonal
agricultural workers under the age of five.

Materials and Methods: The study was conducted on
seasonal agricultural land in Adana, Turkey. Data were
collected through questionnaires and anthropometric
measurements. Three logistic regression models (stunting,
underweight and wasting) were adopted to identify
nutritional risk factors.

Results: The prevalence of stunting, underweight and
wasting among the study participants was 40.4%, 51.7%
and 23.2%, respectively. Female gender, a history of
diarrhoea, breastfeeding for less than six months and
incomplete vaccination were found to be associated with
an increased risk of stunting. A history of diarrhoea, lack
of antenatal care, breastfeeding for less than six months
and incomplete vaccination were found to be associated
with being underweight. A history of diarrthoea and lack of
antenatal care were associated with wasting.

Conclusion: Based on these results, national healthcare
services should promote improvements to the living and
working conditions of agricultural workers with children
under the age of five. Access to health services is important
during the 0-5 age group, as growth and development
must be closely monitored during this period. In addition
to raising public awareness of this issue, health authorities
must monitor the population at risk.

Oz

Amag: Bes yas altt cocuklar yetersiz beslenmeye karst
savunmastz bir gruptur ve cadirlarda yasayan mevsimlik
tarim iscilerinin cocuklari yetersiz beslenme agisindan daha
risklidir. Bu calismanin amact, bes yas altt mevsimlik tarim

iscilerinin  gocuklarinda kronik yetersiz beslenmenin
yayginligini ve iliskili faktorleri belirlemektir.
Gere¢ ve Yontem: Calisma Adana-Turkiye'deki

mevsimlik tarim arazilerinde gergeklestirildi. Veriler anket
ve antropometrik Sl¢limler yoluyla toplandi. Beslenmeyi
etkileyen faktorleri belirlemek icin t¢ farklt lojistik
regresyon modeli (bodur, disiik kilolu, zayif) benimsendi.
Bulgular: Calismaya katlanlarda bodurluk, dastk
kiloluluk ve zayiflik prevalans: sirastyla %40,4, %51,7 ve
%23,2 idi. Kiz cinsiyet, ishal 6ykiist, altt aydan az emzirme,
eksik astlama bodurluk riskinin artmastyla iligkili bulundu.
Ishal 6ykiisi, dogum 6ncesi bakim eksikligi, alti aydan az
emzirme, eksik asilama disiik kiloyla iliskili bulundu. Ishal
Oykust, dogum o6ncesi bakim eksikligi zayiflikla iligkili
bulundu.

Sonug: Bu sonuglara gére, ulusal saglik hizmetleri bes yas
altt cocuklartyla birlikte yasayan tarim iscilerinin yasam ve
calisgma kosullarinda iyilestirmeleri tesvik —etmelidir.
Biiyime ve gelisimin yakindan izlenmesi gereken bir
dénem olan 0-5 yaslart arasinda saglik hizmetlerine erisim
6nemlidir. Bu konuda kamuoyunun farkindaligina ek
olarak, risk popilasyonu saglik otoriteleri tarafindan
izlenmelidir.
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INTRODUCTION

Malnutrition remains one of the most significant
healthcare issues of the 21st century, particularly in
developing countries. It is a global problem that
particularly affects children. Those at high risk of
chronic malnutrition include children under five,
breastfeeding mothers and women during pregnancy
and the postnatal period!. Children under the age of
five are the most vulnerable to malnutrition. Chronic
malnutrition in eatly life is known to slow down
mental and cognitive development, increase the
incidence of infections and raise the risk of various
morbidities and mortality. The effects of malnutrition
on children are expected to continue into the future.
For instance, malnutrition can reduce academic
success and labour productivity, as well as increasing
the risk of chronic diseases in later life. According to
data from the United Nations Children's Fund
(UNICEF) in 2017, approximately one in four
children under the age of five worldwide is stunted
due to malnutrition duting critical growth stages>>.

The World Health Organization recommends using
the Z-score or standard deviation (SD) system to
assess malnutrition. This method provides results in
the form of Z-scores and standard deviations.
Children with a reference score below 2SD (Z-score
below -2) are considered to be pootly nourished,
stunted, wasted or underweight. Children with a
reference score below 3SD (Z-scote below 3) are
considered to be severely malnourished*.

Although there has been an increase in interest in
preventing malnutrition in recent years, no
comprehensive studies have been conducted on the
activities that can be implemented to prevent
malnutrition in rural areas and among migrants.
According to UNICEF, the main causes of childhood
malnutrition are household food insecurity, poor
care, an unhealthy environment, and a lack of
healthcare services®. Factors such as income, poverty,
employment, housing, assets and pension, which are
socioeconomically and politically defined, affect
themo®.

The Labour Organization (ILO)
reports that agticulture is the world's second-largest
source of employment. In recent years in particular,
demand for labour originating from agricultural
production has played an important role in increasing
international labour migration. Turkey's agricultural
sector is one of the sectors with high potential for
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employing foreign labour and where irregular
migrants are frequently found working. As of
October 2021, 17.0% of people employed in Turkey
worked in agriculture. Furthermore, agriculture had
the highest rate of unregistered employment in
Turkey at 84.5%, while the service sector had the
second highest rate at 17.5%.

Agricultural workers are classified as seasonal and
temporary  agricultural ~ employees.  Seasonal
agricultural employment consists of two types:
Mobile agricultural employment and temporary
agricultural employment. Farming families who fail to
generate sufficient income from their own
agricultural business are employed for seasonal
and/or temporaty agricultural jobs®. Therefore, they
temporarily move to agricultural lands outside of
their usual place of residence. The town of Seyhan in
Adana is an area with vast agricultural land, an
insufficient agricultural workforce, and a need for
many seasonal agricultural workers®.

This study aimed to determine the prevalence of
chronic malnutrition and its associated factors among
children under five years of age belonging to seasonal
agricultural workers living in tent settlements in
Adana, Turkey. It was hypothesised that children of
seasonal agricultural workers would exhibit higher
rates of chronic malnutrition than the general
population,  with  specific  sociodemographic,
healthcare access and feeding practice factors serving
as significant predictors of stunting, underweight and
wasting conditions. This study contributes to the
existing  literature by  providing the first
comprehensive assessment of the prevalence of
malnutrition and associated risk factors among
children under five belonging to seasonal agricultural
workers living in tent settlements in Turkey. This
addresses a significant gap in our understanding of
the nutritional vulnerabilities of this marginalised
population.

MATERIAL AND METHODS

This was a cross-sectional study. The research was
approved by an Internal Review Board (Health
Department). The research was conducted in
accordance  with the Helsinki ~Declaration.
Permission was obtained from the Cukurova
University Faculty of Medicine Ethics Committee
(meeting date: 31/08/2018; meeting number: 80),
and written informed consent was obtained from all
participants.
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Sample

The study was conducted in five regions where
seasonal agricultural workers were employed, located
in one of the southern provinces of Turkey. This
province is a region of intensive agricultural activity
and receives migrants. According to the geographical
database, 796,131 people live there. While the
number of seasonal agricultural workers fluctuates
significantly, it was reported that 1,416 individuals,
including 818 children, were residing in 207 tents
within the Seyhan district!?. Of these children, 316
were aged 0-5 years (0—59 months), and the 207
children who met the inclusion and exclusion critetia
constituted the study sample. There were four tented
areas in the Seyhan district!?, and the study aimed to
cover all of these.

The inclusion criteria for the study were having a 5-
year-old child, living in an area allocated to seasonal
agricultural workers, and agreeing to participate in the
study. Children with chronic disorders affecting their
nutritional state, including congenital heart defects,
renal failure, sickle cell disease and liver disease, were
excluded from the study. Of the 316 children under
the age of five in the region, 207 were included in the
study. Three children were excluded because their
families did not agree to participate in the study. Five
children were excluded because they had congenital
heart disease and 15 because they moved tent during
the study. Additionally, only one child per family was
included; if a family had more than one child under
five, the youngest was included. Therefore, 82
children were not included in the study. The
researchers themselves collected the data.

Diagnostic methods

In particular, anthropometric measurements play a
major role in community screening. These analyses
are typically used to identify malnutrition'!. The most
common anthropometric indicators in childhood are
weight-for-age and height-for-age. Malnutrition is
indicated when either or both of these indicators are
incomplete. Medical professionals describe children
under the age of five (younger than 59 months) as a
vulnerable  group  adversely  affected by
malnutrition'2,

The height and weight of each child were compared
to the figures set out in the World Health
Organization's guidelines on age and gender’3. In
addition, acute malnutrition was classified according
to WHO/UNICEF guidelines!“.
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Data collection

Data were collected through surveys and
anthropometric measurements between 1 January
and 8 September 2019. Researchers visited tented
areas where seasonal agricultural workers live,
reaching families and children. In these areas, the
researchers asked the families survey questions and
took anthropometric measurements. The data
collection questionnaire included socio-demographic
age, gender, the mothet's
educational ~ background,  vaccination  status,
breastfeeding patterns, etc. The age of the children
was confirmed by either the parents or the
vaccination card. In houscholds with multiple
children under the age of five, one child was
randomly selected. The scales were calibrated
regularly. Children's weight was measured using a
portable digital scale with a capacity of 150 kg to 0.1
kg. Height was
stadiometer. The researchers were involved in the
data collection and control processes. Where
necessary, the questionnaire was translated into local
languages (Arabic or Kurdish) during fieldwork.
Participants in the study included individuals of
different ethnic origins, such as Turkish, Syrian and
Kurdish. However, ethnic origin was not included in
the survey questions. Regarding the language used for
the survey and the need for an interpreter, only the
language spoken was questioned, not ethnic origin.

variables such as

measured using a calibrated

Statistical analysis

The WHO Anthro version 3.2.2 software was used
to convert the anthropometric measurements. Z-
scores for weight, height and age indices were
collected from the WHO 2006 standards. Height-for-
age (HAZ), weight-for-height (WHZ) and weight-
for-age (WAZ) were calculated based on gender!®.

A height below -2SD compared to the reference
population indicates stunting, while a height below -
3SD indicates severe stunting. Similarly, being below
-2SD  for weight-for-height compared to the
reference population indicates wasting, while being
below -3SD indicates severe wasting. Similatly, being
below -2SD for weight compared to the reference
population indicates underweight, while being below
-3SD indicates severe underweight!516,

The frequencies and means were calculated. The
results were presented in tables and figures alongside
statistical inferences. Both univariate and multivariate
analyses were performed to determine factors



Yiziigilli and Tanir

associated with malnutrition. Significant variables
with a p-value of less than 0.2 in the multivariate
analysis were exported to the multivariable logistic
regression model. Statistical  significance
considered to be at the 5% level, i.e. p < 0.05.

was

Crosstabs, a t-test and a chi-squared test were used to
determine the correlation between the selected
factors and nutritional status. Three separate logistic
regression models were then employed to estimate
the impact of these factors on nutrition, categorised
as (i) stunting, (i) wasting, and (iii) underweight.

RESULTS

In this study, 151 out of 155 participants (97.4%)
provided full answers. The characteristics of the
children and their parents in the sample are presented
in Table 1. The results showed that 12% of
participants lived in Adana, 21% had migrated there
from other cities in Turkey, and 67% had migrated
from Sytia.

The median age of the children was 29 months
(range: 1-59 months). The median age of the mothers
was also 29. The median age of the fathers was 32.

The prevalence of stunting (being short for one's
age), wasting (having a poor body weight for one's
height) and underweight (having a poor body weight
for one's age) was analysed at different levels or
categories of the selected factors, and the results are
presented in Table 2. The prevalence of moderate
stunting, underweight and wasting among the study
participants  was  33.1%, 33.8% and 19.2%,
respectively. The prevalence of severe stunting,
underweight and wasting among the children was
7.3%, 17.9% and 4.0% respectively (Table 2).

In terms of the causes of chronic malnutrition, the
factors that were significantly associated with
stunting were the child's gender (p<0.001), the
father's educational background (p=0.011), the
mother's educational background (p=0.001), the
child's birth order (p<0.001), birth spacing
(p<0.001), prenatal care (p<0.001), duration of
breastfeeding (p<0.001), history of diarrhoea in the
past six months (p<0.001), history of admission to a
healthcare institution in the last month (p<0.001) and
vaccination status (p<<0.001).

The following factors were significantly associated

with  being underweight: fathet's educational
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background (p=0.014), child's birth order (p<<0.001),
birth spacing (p=0.004), prenatal care (p<<0.001),
postnatal care (p=0.001), history of diarrhoea in the
past six months (p<<0.001), history of admission to a
healthcare institution in the last month (p<0.001),
and vaccination (p<0.001).

The father's (p=0.035) and mothet's (p=0.043)
educational backgrounds, the child's birth order
(p<0.001), birth spacing (p<0.001), prenatal
(p<0.001) and postnatal (p<0.001) care, and the
longevity of breastfeeding (p<0., history of diatrhoea
in the past six months (p<0.001), history of
admission to a healthcare institution in the last month
(p<0.001), and wvaccination (p<0.001)
significantly associated with wasting (Table 3).

were

We used logistic regression models to analyse the
impact of various factors on the nutritional status of
seasonal agricultural workers' children under the age
of five (see Table 4). Gitls were 5.57 times more likely
to be stunted than boys. Children who had
experienced diarrhoea in the six months prior to data
collection were 4.65 times more likely to be stunted
than children who had not experienced diarrhoea.
Children who were breastfed for less than six months
were 5.9 times more likely to be stunted than those
who were breastfed for six months or more. Children
with incomplete vaccinations were 7.22 times more
likely to be stunted than those with complete
vaccinations.

Children who were incompletely vaccinated were 3.6
times more likely to be underweight than those who
were fully vaccinated. Children who had experienced
diarrhoea in the six months prior to data collection
were 4.84 times more likely to be underweight than
those with no history of diarrhoea. Children who
were breastfed for less than six months were 7.26
times more likely to be underweight than those who
were breastfed for six months or more. Children
whose mothers received no prenatal care were 7.51
times more likely to be underweight.

Children who had experienced diarrhoea in the six
months prior to data collection were 4.84 times more
likely to be wasted than those who had not. Children
whose mothers received no prenatal care were 3.62
times more likely to be wasted.
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Table 1. Sociodemographic and health characteristics of seasonal agricultural workers' children under the age

of five
Variables Number (%)

Mothet's educational background Tlliterate 67(44.4)
Literate 23(15.2)

Elementary school drop-out 61(40.4)

Father's educational background Illiterate 10(6.6)
Literate 53(35.1)

Elementary school drop-out 88(58.3)

Mothet's age 15-24 51(33.7)
25-34 54(35.8)

>35-44 46(30.5)

Father's age 15-24 21(13.9)
25-34 74(49.0)

>35-44 56(37.1)

Child's gender Boy 75(49.7)
Girl 76(50.3)

Longevity of breastfeeding (month) <6 months 58(38.4)
26 months 62(41.1)

Still breastfeeding 31(20.5)
Vaccination Complete 109(72.2)
Incomplete 42(27.8)

Mothet's first pregnancy Yes 45(29.8)
No 106(70.2)

Birth space from previous First birth 45(29.8)
pregnancy <2 years 71(47.0)
=2 years 35(23.2)

Place of Delivery Home 10(6.6)
Hospital 141(93.4)

Birth order 1 45(29.8)
2.3 42(27.8)

4.5 30(19.9)

=06 34(22.5)
Prenatal care Yes 108(71.5)
No 43(28.5)
Postnatal care Yes 111(73.5)
No 40(26.5)

Time of delivery Preterm 1509.9)
Term 136(90.1)

History of diarrhea in the past 6 Yes 52(34.4)
months No 99(65.0)
Admission to a health institution in | Yes 37(24.5)
the last month No 114(75.5)
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Table 2. Prevalence and severity of malnutrition indicators (stunting, underweight, wasting) among children

under five
Indicators of Malnutrition Number (%)
Normal HAZ* (= —2SD) 90 (59.6)
Moderate stunting (HAZ=>-3SD & < —2SD) 50 (33.1)
Severe stunting (HAZ < —3SD) 11 (7.3)
Total 151 (100.0)
Normal WAZ** (= —2SD) 73 (48.3)
Moderately underweight (WAZ=-3SD & < —28D) 51 (33.8)
Severely underweight (WAZ < —3SD) 27 (17.9)
Total 151 (100.0)
Normal WHZ*** (= —2SD) 116 (76.8)
Moderate wasting (WHZ=>-3SD & < —2SD) 29 (19.2)
Severe wasting (WHZ < —3SD) 6 (4.0)
Total 151 (100.0)

SD: Standard deviation *HAZ: low height for age (stunting) **WAZ: low weight for age (underweight) **WHZ: low weight for height

(wasting)

Table 3. Distribution of stunting, underweight, and wasting by sociodemographic and health-related variables

Variables Stunting Underweight Wasting
Yes No Yes No Yes No
Child's gender Boy 15 (20.0%) 60 (80.0%) 35 (46.7%) 40 (53.3%) 19(25.3%) 56(74.7%)
Girl 46 (60.5%) 30 (39.5%) 43 (56.6%) 33 (43.4%) 16(21.1%) 60(78.9%)
p<0.001 p=0.223 p=0.533
Mother's education | Tlliterate 46 (51.1%) 44 (48.9%) 52 (57.8%) 38 (42.2%) 26 (28.9%) 64 (71.1%)
Literate 15 (24.6%) 46 (75.4%) 26 (42.6%) 35 (57.4%) 9 (14.8) 52 (85.2%)
p=0.001 p=0.067 p=0.043
Father's education Tlliterate 33 (52.4%) 30 (47.6%) 40 (63.5%) 23 (36.5%) 20 (31.7%) 43 (68.3%)
Literate 28 (31.8%) 60 (68.2%) 38 (43.2%) 50 (56.8%) 15 (17.0%) 73 (83.0%)
p=0.011 p=0.014 p=0.035
Birth order <4 24(27.6%) 63(72.4%) 28 (32.2%) 59 (67.8%) 10 (11.5%) 77 (88.5%)
>4 37(57.8%) 27(42.2%) 50 (78.1%) 14 (21.9%) 25 (39.1%) 39 (60.9%)
p<0.001 p<0.001 p<0.001
Birth spacing < 2 years 42(59.2%) 29(40.8%) 49 (69.0%) 22 (31.0%) 29 (40.8%) 42 (59.2%)
22 years 8(22.9%) 27(77.1) 14 (40.0%) 21 (60.0%) 1(2.9%) 34(97.1%)
p<0.001 p=0.004 p<0.001
Prenatal check Yes 34(31.5%) 74(68.5%) 41 (38.0%) 67 (62.0%) 15 (13.9%) 93 (86.1%)
No 27(62.8%) 16(37.2%) 37(86.0%)  6(14.0%) 20 (46.5%) 23 (53.5%)
p<0.001 p<0.001 p<0.001
Postnatal check Yes 41(36.9%) 70(63.1%) 48 (43.2%) 63 (56.8%) 16 (14.4%) 95 (85.6%)
No 20(50.0%) 20(50.0%) 30 (75.0%) 10 (25.0%) 19 (47.5%) 21 (52.5%)
p=0.149 p=0.001 p<0.001
Breast milk intake <6 months 47(81.0%) 11(19.0%) 50(86.2%)  8(13.8%) 23 (39.7%) 35 (60.3%)
Zbreastfeeding for 6 14(15.1%) 79(84.9%) 28 (30.1%) 65 (69.9%) 12 (12.9%) 81 (87.1%)
months and counting p<0.001 p<0.001 p<0.001
History of diarrhea | Yes 37(71.2%) 15(28.8%) 44(84.6%) 8(15.4%) 29 (55.8%) 23 (44.2%)
in the past 6
months No 24(24.2%) 75(75.8%) 34 (34.3%) 65 (65.7%) 6(6.1%) 93(93.9%)
p<0.001 p<0.001 p<0.001
Admission to a Yes 26(70.3%) 11(29.7%) 32(86.5%) 5(13.5%) 23 (62.2%) 14 (37.8%)
health institution No 35(30.7%) 79(69.3%) 46 (40.4%) 68 (59.6%) 12(10.5%) 102(89.5%)
in the last month p<0.001 p<0.001 p<0.001
Fully vaccinated Yes 25(22.9%) 84(77.1%) 42 (38.5%) 67 (61.5%) 17 (15.6%) 92 (84.4%)
No 36(85.7%) 6(14.3%) 36(85.7%)  6(14.3%) 18 (42.9%) 24 (57.1%)
p<0.001 p<0.001 p<0.001
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Table 4. Multivariate logistic regression analysis of factors associated with malnutrition types in children under

five
Variables Stunting Underweight Wasting
OR (95% Cl) OR (95% Cl) OR (95% C1)
Longevity of Breast Milk Intake
>being breastfed for 6 months and counting 1.0 1.0 1.0

<6 months

5.90(1.64-21.20)%

7.26(1.85-28 37)*

2.25(0.63-8.02)

Child's gender

Boy 1.0 1.0 1.0

Girl 5.57(1.70-18.16)* 0.53(0.17-1.64) 0.38(0.10-1.41)
Birth spacing

22 years 1.0 1.0 1.0

<2 years 1.25(0.33-4.75) 0.70(0.19-2.58) 4.48(0.83-24.10)
Fully vaccinated

Yes 1.0 1.0 1.0

No 7.22(1.83-28.47)* 3.60(1.00-12.90)* 1.74(0.47-6.41)

History of diarrhea in the past 6 months

Yes

4.65(1.33-16.24)*

4.84(144-16.27)

4.48(1.34-14.97)

No 1.0 1.0 1.0
Prenatal check

Yes 1.0 1.0 1.0

No 2.85(0.63-12.98) 7.51(1.71-12.88)* 3.62(1.04-12.55)*

OR: Odds ratio CI: Confidence interval *Significant at p<<0.05.

DISCUSSION

Unfortunately, the prevalence of  chronic
malnutrition among the children included in the
study was high. The study revealed that a history of
diarthoea, the child's gender, prenatal care,
vaccinations and breastfeeding were all associated
with malnutrition. According to a report published by
UNICEF and the WHO in 2019, 21.9% of children
under 5 years of age were stunted. The results of the
Turkey Demographic and Health Survey (TDHS-
2018) revealed that 10.6% of children under five years
of age were stunted, with 1.5% being severely
stunted'’. The study's results revealed that the
prevalence of malnutrition among the children of
seasonal agticultural workers was higher than
Turkey's aforementioned figures (21.8%).

This study showed that there is a significant
correlation between the educational background of
parents and the nutritional status of their children.
This is because, as reported by Ugochukwu et al.,
well-educated parents are more informed about their
children's health and tend to take better care of
them!'8. Similarly, studies conducted in Bangladesh
and India revealed an increased risk of wasting in
children associated with low levels of parental
education!®?. Therefore, our study's finding that the
prevalence of malnutrition in children under five
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increases with low parental education levels is
consistent with existing literature and highlights the
connection between education and health.

The children of seasonal agricultural workers are
more likely to suffer from diarrhoea than other
children due to the poor and unhygienic living
conditions on agricultural land?!. The prevalence of
intestinal parasites among migrant agricultural
workers is estimated to range from 20% to 80%0212223,
In the absence of regular restrooms, children of
irregular migrant agricultural workers are more likely
to defecate outdoors. This contaminates the land and
consequently infects it with intestinal parasites. It was
found that 34.4% of the children included in the
study had experienced diarrhoea in the last six
months. Additionally, malnutrition was found to be
more prevalent in children who had experienced
diarrhoea in the last month. Malnourished children
have weakened immune systems, so they are at
increased risk of prolonged and severe diarrhoea,
which further impairs nutrient absorption and
deepens existing deficiencies. This demonstrates a
cyclical and mutually reinforcing relationship
between diatrhoea and malnutrition?*?%. Studies have
shown that frequent diarrhoea, particularly during the
first two years of life, can result in permanent growth
and developmental issues. The consequences are not
just physical, but can also affect cognitive function
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and learning capacity?>?0. Reducing malnutrition is
also critical for lowering the mortality and morbidity
rates associated with diarrhoea. Clearly, malnutrition
and infection are interrelated and overlapping
conditions. It is a vicious cycle in which infection
accelerates malnutrition and malnutrition increases
the risk of infection. The reason for this increased
susceptibility is immune system dysfunction?®’.

Various studies have been conducted on gender and
malnutrition, with different results. Some studies
have reported that it is more common in boys?82%:30,
while others have reported that it is more common in
girls3:3233. Our study revealed that gitls were more
likely to be stunted. Traditional structures delay the
adoption of a gender-based perspective. In other
words, we found that, in societies with poor socio-
cultural aspects, the nutrition of girls was still not
considered as important as that of boys.

Our study revealed that 38.4% of children were no
longer being breastfed by six months of age. We
believe this increased the prevalence of malnutrition.
Another study reported that 25% of children stop
breastfeeding by 6 months, compared to 40.7% by 9
months?. This means that our study reported a
higher prevalence rate of mothers stopping
breastfeeding by six months than other studies
(38.4%). Breast milk is the best source of nutrition
for infants, so the prevalence of malnutrition is
expected to be higher among those who are deprived
of it. Various studies report that the duration of
breastfeeding is significantly associated  with
malnutrition®, Studies have shown that breastfeeding
plays a key role in preventing malnutrition. In the
Eastern Mediterranean Region, the rate of exclusive
breastfeeding in the first six months remains low at
30.9%, which is directly associated with the frequency
of malnutrition in the region. Inadequate
breastfeeding practices increase the prevalence of
types of malnutrition such as stunting, wasting and
being underweight®. This study corroborates
previous  research and  demonstrates  that
breastfeeding not only meets an infant's immediate
nutritional requirements, but also plays a protective
role in terms of their long-term growth and
development.

According to our country's vaccination calendar,
27.8% of the children in this study had incomplete
vaccinations. Children with incomplete vaccinations
were also 7.22 times more likely to be stunted and
3.60 times more likely to be underweight than those
with complete vaccinations. In Turkey, the Ministry
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of Health provides all childhood vaccines, including
those for polio, measles, rubella and mumps, to
refugee children in and outside camps?*. However,
some children may not have been fully vaccinated for
various reasons, such as parents refusing to have their
children vaccinated, seasonal agricultural workers
constantly moving from place to place with their
children, and health workers being unable to locate
children in tented areas. Ryoko Sato's study?” found
that increasing vaccination rates among Nigerian
children significantly reduced the risk of stunting.
Vaccination  improves long-term  nutritional
outcomes by preventing infectious diseases. The
same study found that receiving the BCG and
measles vaccines significantly reduced the rate of
stunting, particularly among children aged 24-36
months. However, it was stated that vaccines do not
directly affect malnutrition, but provide indirect
protection by strengthening the immune system?’.
Gamal et al's research in Egypt concluded that
incomplete vaccination increases the risk of mortality
in  malnourished  children’.  Vaccination is
indispensable for the healthy growth of children.
Increasing vaccination rates is crucial for improving
public health and positively affecting nutritional
outcomes.

Our study revealed that 28.5% of mothers did not
receive any healthcare during pregnancy. A lack of
access to healthcare during this critical period for
growth and development can lead to malnutrition in
the future. As expected, malnutrition was more
prevalent in children whose mothers did not receive
prenatal healthcare. Another study found that a lack
of prenatal care was associated with higher mortality
rates in cases of malnutrition. It was concluded that
inadequate prenatal care increases the risk of
postnatal malnutrition and negatively affects the
general health of children3. The study conducted by
Ermiati et al. emphasised the importance of effective
collaboration between healthcare professionals in the
management of malnutrition. In particular, the study
states that increasing nutrition education during
pregnancy and training health professionals in this
process could reduce future rates of childhood
malnutrition. The study also revealed that inadequate
interventions and training during the critical prenatal
period can lead to long-term malnutrition®. This
finding is consistent with the results of our study,
which showed that inadequate prenatal care
negatively affects the nutritional status of children. It
is also evident that inadequate vaccination, a lack of
prenatal care, poor nutrition and a low level of
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maternal education are interrelated and warrant
further examination in future studies.

The study's limitations include its cross-sectional
design  which  prevents  establishing  causal
relationships, potential selection bias due to the
convenience sampling method used in specific
agricultural regions of Adana, possible recall bias in
maternal reporting of feeding practices and health
history, and the lack of a control group from the
general population for direct comparison of
malnutrition prevalence rates.

The fact that 21% of participants had migrated from
other cities within the country and 67% had migrated
from Syria showed that the majority of seasonal
agricultural workers were migrants. Therefore, the
findings of this study are important due to factors
such as migrants' inadequate access to health services,
the unregistered employment of seasonal agtricultural
workers and their poor living conditions.

According to the results of this study, the prevalence
of moderate/severe stunting, underweight and
wasting among the participants of the study were
40.4%, 51.7% and 23.2% respectively. Moreover,
history of diarrhea, breastfeeding for less than six
months, incomplete vaccination and lack of prenatal
care were associated with malnutrition. Access to
health services is important between the ages of 0-5,
a period in which growth and development must be
closely monitored. In addition to public awareness on
this issue, the population at risk must be monitored
by health authorities.

Future research should employ longitudinal study
designs to establish causal relationships between
identified risk factors and malnutrition outcomes in
seasonal agricultural workers' children, while
incorporating control groups from both settled rural
and urban populations to provide comparative
baseline data. Multi-center studies across different
geographical regions and agricultural seasons would
enhance the generalizability of findings and capture
seasonal variations in nutritional status. Qualitative
research exploring cultural beliefs, feeding practices,
and Dbarriers to healthcare access from the
perspectives of seasonal agricultural worker families
would provide deeper insights into contextual factors
influencing child nutrition.
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