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Abstract

Background: Seasonal agricultural workers group is one of the most disadvantageous groups of working life
in Turkey same as many other countries. We aimed to determine the status of cardiovascular disease risk fac-
tors among migrant seasonal agricultural workers (MSAW) and to compare obtained data with local residents.
Methods: This study cross-sectional study was conducted among MSAW in Eskisehir, Turkey and closest
town residents in 2015 during agricultural season. These 455 MSAW were living in camps composed of 20 or
more tents. Local residents sample composed of 532 local residents were reached at their houses by using ran-
dom sampling method with data acquired from health organization records. Both groups were subjected to
same questionnaire.

Results: The prevalence of overweight/obesity among MSAW women was 40.5%, hypertension 19.9%, diabe-
tes 4.9% and hypercholesterolemia 6.5%. These prevalences were 68.0%, 38.6%, 13.9% and 20.8% respectively
among local residents. The prevalence of smoking risk among local residents was 1.5 times more than MSAW.
In addition, the prevalence of overweight/obese risk was 4 times more; hypertension tisk 1.8 times more, dia-
betes risk 3.8 times more and hypercholesterolemia risk 2.7 times more among local residents than MSAW
(P<0.05).

Conclusion: The prevalence of cardiovascular disease risk factors of MSAW was lower than local residents in
the study groups. Even though health risks that MSAW faced were more linked with environment and life
conditions, cardiovascular disease risk factors should not be ignored. Health services should be guided by con-
sidering obstacles that MSAW experienced in accessing health services.
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Introduction

Migrant seasonal agricultural workers (MSAW) houses with the end of the season (1,2). Approx-
are defined as agriculture workers who migrate to imately waged 450 million out of 1.1 billion agri-
regions with agriculture related jobs with the cultural workforces in the world is formed by
opening of the agriculture season and return their MSAW (3). Although total number of migrant
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seasonal agricultural workers was not identified,
there are more than 3 million migrant seasonal
agricultural workers in the US alone (4). In addi-
tion, similar to other countries, approximately
18.4% of 27 million workforce employed in Tur-
key is constituted by agricultural workforce.
Moreover, about half of this workforce employed
in agriculture are comprised of MSAW. In Tur-
key, MSAW migrate from FEastern and South-
eastern Anatolia regions where socioeconomic
index is lower compared to Western regions in
order to meet growing need for agriculture work-
force (5,0).

Despite the lack of well-organized and large
scaled studies considering comparison of MSAW
with local residents, MSAW hold the lowest so-
cial mobility and higher poverty rates and they
experience many social, financial and health-
related problems that differ from those of local
residents (7,8). MSAW struggles with number of
problems such as unhealthy living conditions,
food insufficiency, insufficient-unbalanced nutri-
tion, inappropriate environmental conditions,
extreme heat or extreme cold, noisy environ-
ments and they are exposed to physical factors
such as pesticides, long working hours and prob-
lems in access to health care (1,3).

In the literature, diseases attributable to working
and living conditions are reported as the most
common health problems of MSAW. This leads
researchers in agriculture field to focus on occu-
pational diseases/risks and to ignore chronical
diseases/risk factors. On the other hand, the
prevalence of chronic disease subject is also in-
creasing attention in studies concerning MSAW
(3, 9-16). Therefore, there is insufficient infor-
mation about risk factors of cardiovascular dis-
eases which are the most important causes of
mortality and morbidity in all around the world.
In addition, MSAW is a lifestyle beyond being a
profession and comparison of this lifestyle with
resident agricultural workers located in the same
country is significant in determining cardiovascu-
lar disease risk factors.

The aim of this study was to determine the status
of cardiovascular disease risk factors among
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MSAW and to compare obtained data with local
residents.

Materials & Methods

Study design and study population

Data in respect of this cross-sectional study were
collected during a field visit in between Apr and
Nov 2015 during agricultural season. The study
group consisted of camp sites with at least 20
tents and local residents in the closest town.

The Ethics Committee of Eskisehir Osmangazi
University, regional health organizations and local
administrators reviewed and approved the study.
Verbal consent was obtained from the partici-
pants. Before the field study began, all research-
ers received theoretical training.

Eskisehir, where the study was conducted, is a
developed province located in the Central Anato-
lian Region of Turkey. However, the rural region
of the province has the characteristics of devel-
oping regions. Total population of the province
is 826,716, 86% of this population lives in the
city center and 14% lives in the rural area (17).
Eskisehir is an intense agricultural employment
area and rural area of Eskisehir requires MSAW
due to continuous outward migration. Approxi-
mately 10,000 workers migrate to Eskisehir from
April to November for vegetable production,
sugar beet weeding and harvesting, cherry har-
vesting and pulses harvesting (18). In study area,
7 camp sites including at least 20 tents where
MSAW located were involved in the study.
MSAW located in rural areas close to their work-
places and lived in tents. The tents were built on
the ground, most of them were covered with ny-
lon or tarpaulins. Only 19% of the tents had elec-
tricity. In many tents, there was no allocated area
for kitchen, bedroom, toilet, bathroom etc. There
was no running water or toilet in the tents. Water
was carried by buckets and there were limited
number of common toilets outside the tents.
People living in tents were exposed to many
health problems due to their living conditions.
Sample for local residents was selected from an
urban area named Alpu, which was the closest
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town to MSAW camping area. Houses in the
town were constructed from mud brick and
mostly had one or two floors. There was running
water and electricity in the houses. Majority of
the population were engaged in farming and agri-
culture in their own land. There was a family
health center and a public hospital in the town
and health records of local residents were kept in
those health institutions.

Camp sites were visited and screened during
working hours/days. No sample selected and all
the voluntary participants were involved in the
screening. Each MSAW tent in the camping are
of was considered as one household and visited
by the public health professionals and intern doc-
tors one by one. Firstly, contacted people were
informed about the subject and purpose of the
study and then the questionnaire was filled by the
researchers with face to face interview method.
The interviews had been usually arranged accord-
ing to the rest time of the workers. Participants
who did not speak Turkish chose Turkish speak-
ing individuals by themselves and filled the ques-
tionnaire by their help. In total, 455 MSAW were
reached. During the study period number of local
residents was decided to be at least the same with
MSAW participant number. Sample group was
formed by 532 farmer local residents living in the
town. The number of this sample group was
close to number of MSAW. Same questionnaire
form was presented to the local residents by the
same research group.

Survey Instruments-Measures and risk fac-
tors for cardiovascular diseases

In the study, a questionnaire form prepared by
reviewing literature and consisted of two parts
was used to collect data (19-21). First part con-
tained descriptive information and second part
investigated personal medical histories and cardi-
ovascular disease risk factors and comorbidities.
In line with the aim of the study, uncontrollable
risk factors like genetic risk factors were not
questioned in the study.

Cardiovascular disease risk factors and comorbid-
ities were designated referring definitions of Cen-
ters for Disease Control and Prevention (CDC)
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(21). Study data were obtained from health rec-
ords and clinical examinations of people. Identi-
fication of current tobacco usage was based on
patticipants own declaration (Yes/No). For iden-
tification of obesity, “Body Mass Index (BMI)”
was calculated by measuring the height and
weight of the subjects. Participants with a BMI of
25-29.9 were defined as "overweight", those with
a BMI 30 and above were defined as obese (22).
The diagnosis of diabetes mellitus and hypercho-
lesterolemia was based on the declaration of the
participants (prior diagnosis by the physician
and/or medication use). The diagnosis of hyper-
tension was based on both the declaration of the
participants (previous diagnosis by the physician
and/or the use of medication) and the measure-
ments made by the researchers (systolic blood
pressure =140 and/or diastolic blood pressure
290 mmHg).

Statistical Analyses

Data were analyzed using SPSS ver,.15.0 (Chica-
go, IL, USA). Chi square test was used for simple
analyses in which study groups were compared.
Firstly, Odds Ratio (OR) and 95% Confidence
Interval (CI) were calculated by simple logistic
regression analysis in order to determine cardio-
vascular disease risk factors and comorbidity risk
among MSAW compared with local residents.
Later, by multiple logistic regression analysis ad-
justment was realized according to age, gender,
education status, marital status, monthly income
and number of people in the household. The lev-
el of statistical significance was accepted as
P<0.05.

Results

Age scale of MSAW ranged between 18-80 yr
with a mean (SD) of 35.0 (13.8), and a median of
33 years. Age scale of the local population ranged
from 18 to 92 yr with a mean (SD) of 48.0 (16.3)
and a median of 48 yr (P<0.001). The proportion
of those who were younger than 40 yr old, fe-

male, non-graduate, unmarried and had monthly
income less than 1000 TL (375 USD) and num-
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ber of people in the household 5 and more were
higher among MSAW than local residents. The

Table 1.

distribution according to sociodemographic char-

acteristics of the study groups is demonstrated in

Table 1: Distribution of the individuals in the study groups according to their sociodemographic characteristics

MSAW Local residents Test value
Sociodemographic characteristics (n=455) (n=532) X% P
n (%) n (%)
Age group (yr) < 40 282 (62.0) 182 (34.2)
40-64 156 (34.3) 251 (47.2) 96.271; <0.001
=65 17 (3.7) 99 (18.0)
Sex Male 149 (32.7) 273 (51.3) 34.549; <0.001
Female 306 (67.3) 259 (48.7)
Educational status Non-graduates 302 (66.4) 127 (23.9) 180.204; <0.001
Graduates 153 (33.6) 405 (76.1)
Marital Status Married 394 (86.6) 446 (83.8) 1.473;0.225
Unmarried 61 (13.4) 86 (16.2)
Monthly income <1000 T1 213 (46.8) 182 (34.2) 16.227; <0.001
>1000 T1 242 (53.2) 350 (65.8)
Number of people in the 1-4 97 (21.3) 308 (57.9) 135.599; <0.001
household 5 and above 358 (78.7) 224 (42.1)

The prevalence of overweight/obesity, hyperten-
sion and diabetes among male MSAW and over-
weight/obese, hypertension, diabetes and hypet-
cholesterolemia among female MSAW were low-

er than local residents. The prevalence of cardio-
vascular disease risk factors and comorbidities of
MSAW and local residents in terms of gender,
their OR and 95% CI are indicated in Table 2.

Table 2: The prevalence of cardiovascular disease risk factors -comorbidities in terms of gender and OR-%95 CI by

MSAW and local residents
Cardiovascular disease Male Female
risk factors - Local MSAW OR Local resi-  MSAW OR
comorbidities resi- dentsa n (%)
dents? n (%) %95 Cl n (%) %95 Cl
n (%)
Smoking 163 87 (58.4) 0.947 48 (18.5) 65 (21.2) 1.186
(59.7) (0.631-1.421) (0.782-1.798)
Overweight/Obese 167 43 (28.9) 0.257 176 (68.0) 124 0.321
(61.2) (0.168- (40.5) (0.227-0.454)%+*
0.396)***
Hypertension 74 18 (12.1) 0.370 100 (38.6) 61 (19.9) 0.396
(27.1) (0.211- (0.272-0.576)***
0.647)%+*
Diabetes mellitus 27 2(1.3) 0.124 36 (13.9) 15 (4.9) 0.319
(9.9) (0.029-0.529)** (0.171-0.598)**x*
Hypercholesterolemia 37 11 (7.4) 0.508 54 (20.8) 20 (6.5) 0.265
(13.6) (0.251-1.029) (0.154-0.457)***

a: Local residents was taken as the reference group. *P<0.05; **P=<0.01; ***P=<0.001
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After adjusting in terms of age, gender, education
status, marital status, monthly income, and num-
ber of people in the household in the multiple
logistic regression analysis, prevalence of cardio-
factors/comorbidities

vascular disease risk
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among MSAW was lower than local residents.
ODDS ratio (95% CI) value of cardiovascular
disease risk factors /comorbidities of MSAW
compared with local residents adjusted with mul-
tiple model is indicated in Table 3.

Table 3: ODDS Ratio (95%CI) value of cardiovascular disease risk factors /comorbitities of MSAW compared with
local residents adjusted with multiple model

Variables Smoking Over- Hpypercholesterole- Hpypertension Diabetes melli-
OR (95%CI)  weight/Obese mia OR (95%CI) tus
OR (95%CI) OR (95%CI) OR (95%CI)
Study group
Local resi- 1 1 1 1 1
dents
MSAW 0.67 (0.47- 0.25 (0.18- 0.37 (0.22-0.63)*** 0.56 (0.36-0.87)*  0.26 (0.13-0.51)***
0.95)* 0.36)***
Age(y?)
<40 1 1 1 1 1
40-64 0.96 (0.70-1.33)  3.06 (2.26-4.13) 3.03 (1.79-5.10)*** 8.71 (5.54- 6.67 (3.08-
13.69)*** 14.44)%x*
=65 0.33 (0.19- 2.06 (1.28- 7.70 (3.98-14.88)*** 31.51 (17.08- 6.54 (2.97-
0.57)*** 3.3.31) 58.01)*** 16.50)***
Gender
Male 1 1 1 1 1
Female 0.13 (0.91- 1.33 (0.95-1.82) 1.34 (0.83-2.16) 1.79 (1.20-2.66)** 1.34 (0.76-2.30)
0.19)***
Educational Status
Non- 1 1 1 1 1
graduates
Graduates 1.39 (0.46-1.01) 0.14 (0.40- 0.02 (0.40-1.18)*** 0.04 (0.38-0.95) 0.01 (0.22-0.83)***
0.85)**
Marital Status
Unmarried 1 1 1 1 1
Married 1.08 (0.70- 2.14 (1.41- 1.64 (0.86-3.13) 1.20 (0.69-2.08) 0.92 (0.45-1.88)
1.66) 3.24)kxx
Monthly income
<1000 T1 1 1 1 1 1
=1000 T1 0.93 (0.69-1.26)  1.22 (0.91-1.62) 0.90 (0.59-1.38) 0.68 (0.48-0.98)* 1.33 (0.79-2.26)
Number of household people
1-4 1 1 1 1 1
=5 1.68 (1.21- 1.21 (0.89-1.65) 1.39 (0.88-2.19) 1.03 (0.70-1.52) 1.11 (0.64-1.91)
2.33)%*

*P<(.05; ¥P=<0.01; ***P=<0.001
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Discussion

Today, cardiovascular diseases are the most im-
portant causes for death in global scale. Overall,
80% of cardiovascular disease-related deaths oc-
cur in low and middle-income countries (20,23).
Behavioral risk factors such as smoking and alco-
hol usage, unhealthy nutrition, physical inactivity,
stress and poverty are major risk factors for car-
diovascular diseases. Social, economic and cultur-
al differences (globalization, urbanization and
social aging) are the main determinants underly-
ing all these factors (18). Therefore, it is im-
portant to evaluate the prevalence variation of
cardiovascular diseases risk factors from one so-
ciety to another and even among different socio-
cultural groups within the same community. In
addition, cardiovascular diseases are one of the
diseases that we can monitor the effects of the
demographic transformation in all over the
wortld. For future periods, it is required to have
projection of the course of these diseases in de-
veloping countries. Therefore, in this study two
group of people were compared. One group had
the most risky living and working conditions and
the other was doing the same job but having bet-
ter living conditions and better health care access.
MSAW is one of the most disadvantageous
groups of working life in Turkey same as many
other countries. Difficulties of working and living
conditions, environmental impacts, general lack
of services to be provided, difficulties in access-
ing health care services make MSAW a labor
force struggling with tough conditions (24,25).
Studies on health status of MSAW are primarily
associated with life and working conditions and
there is very limited information about of cardio-
vascular diseases risk factors and comorbidities
that people face most within the whole commu-
nity (26).

Unlike MSAW in many countries, MSAW in
Turkey migrate with their wives and children.
This group is younger and has lower income,
higher number of people in the household, plural
marriage, higher fertility and maternal-infant
mortality rates (26). In general, there become

Available at:  http://ijph.tums.ac.ir

more women and children in the tent sites when
young adult male MSAW go to work. Therefore,
sociodemographic characteristics of MSAW will
be different from the local residents. As ex-
pected, number of women, young people, indi-
viduals with low income and education level and
crowded households were more at MSAW than
local residents. Prevalence of smoking which has
important place in risk factors of cardiovascular
diseases was 33.4% among MSAW and 39.7%
among local residents. In a study considering Lat-
in agricultural workers in the United States preva-
lence of smoking was reported as 19% (19). In a
study conducted throughout Turkey prevalence
of smoking was reported to be 25% in the rural
area and 31% in the urban area (23). In our study,
according to the results of multiple analysis, alt-
hough smoking prevalence among MSAW was
found to be lower than local population, it was
higher than the ratio measured throughout Tur-
key and other reported results. Smoking, which is
a major public health problem all over the world,
is increasing consistently, especially among low
socio-economic groups (27). There was a rela-
tionship between uninsured work and smoking
(19). Socio-cultural stressors may be the reason
for the increase in the tendency to smoking.

In this study, the prevalence of over-
weight/obesity was 36.7% among MSAW and
04.5% among local residents. In both study
groups’ prevalence of overweight/obesity among
women was higher. In a study conducted in Tur-
key by Ministry of Health considering chronic
diseases and risk factors, prevalence of over-
weight/obesity was demonstrated as to be 52%
among males and 58% among females. Moreo-
ver, overweight/obesity prevalence was higher in
urban areas in general and men in urban areas
and women in rural areas were more at risk for
overweight/obesity (23) in terms of gender.
MSAW is a risk group in terms of accessibility to
food. Resident agricultural workers and migrant
agricultural workers were compared and it was
found that prevalence of obesity in resident in-
habitants was higher than that of seasonal agri-
cultural workers (19). The prevalence of malnu-
trition among MSAW children was high and ac-
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cessibility problems to food were more prevalent
among MSAW (28,29). Overweight/obesity
prevalence might have been low among MSAW
due to reasons such as not being able to reach
necessary food for adequate-balanced nutrition,
excessive effort due to heavy working conditions
and being economically worse. While the preva-
lence of hypercholesterolemia, diabetes and hy-
pertension were 17.1%, 11.7% and 32.7% among
local residents respectively, it was 6.8%, 3.7% and
17.4% among MSAW. Prevalence of all three
factors were lower among MSAW. According to
the results of multiple analysis, hypertension
prevalence was higher among women. On the
other hand, there were no gender differences
among prevalence of hypercholesterolemia and
diabetes. Furthermore, prevalence of all three risk
factors were higher among older age groups. In
the United States, there were no differences be-
tween residents and migrants in terms of hyper-
cholesterolemia, diabetes and hypertension, on
the other hand all these risk factors were reported
to be higher in older ages. Moreover, prevalence
of hypercholesterolemia and hypertension did
not change in accordance with gender, but preva-
lence of diabetes was higher among women (19).
In Turkey, hypertension, diabetes and heart dis-
ease were reported to be health problems which
were common among MSAW in recent years
(30). A population-based study conducted in
Turkey indicated that prevalence of hypercholes-
terolemia was found to be 12.5%, prevalence of
diabetes was 11.0%, and prevalence of hyperten-
sion was 24.0%. Moreover, the prevalence was
increasing in the same line with age. In the same
study, prevalence of hyperlipidemia was shown to
be higher among women and urban populations
and prevalence of hypertension was demonstrat-
ed to be higher among women and rural popula-
tions. In addition, there was no difference in
prevalence of diabetes in terms of gender and
residential area (23). In addition, risks of hyper-
cholesterolemia, hypertension and diabetes were
higher in urban areas than in rural areas (31,32).
Higher prevalence of hypercholesterolemia, hy-
pertension and diabetes among local residents
could be associated with their more obesity and
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sedentary lifestyles than MSAW. Moreover,
working conditions of MSAW were requiring
more effort. In addition, because of average
amount of daily earning of MSAW, their inability
to use their healthcare facilities effectively during
their migrant time, their inability to use routine
health care and screening programs because of
their lack of health records, and their inability to
use the healthcare facilities effectively due to lack
of communication might have hindered their di-
agnosis. Therefore, prevalence of cardiovascular
disease risk factors of MSAW might have been
lower than local residents because of lack of di-
agnosis.

This study had some limitations. Since the study
was a cross-sectional study, it was not suitable to
declare a causative relationship among results.
Another limitation is the absence of any meas-
urement in the study and conducting the study
on cases diagnosed by the physician. In addition,
the study group had low level of education and
despite the usage of translator during survey
there was a slight language barrier. This fact
could have influenced the results.

Despite the limitations, this study also has some
strengths. Firstly, this study is one of the rare
studies in literature that researches cardiovascular
disease risk factors of MSAW by comparing local
residents who are more advantageous in terms of
sociocultural and economic factors. Especially in
Turkey, no studies could be found compared in
this respect. Moreover, another strength of the
study is working with a group of people limited
access to health care. Furthermore, evaluation of
the comparison of cardiovascular disease risk fac-
tors/comorbidities of MSAW with local residents
by performing multiple logistic regression analy-
sis is another key strength.

Conclusion

Results of the research will provide significant
contributions to the literature in this context. All
cardiovascular disease risk factors in the study
were found to be higher among local population.
Disease pattern of the disadvantaged group
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MSAW differs from local population who live in
more favorable conditions. On the other hand,
the difference between MSAW and local resi-
dents in terms of access to health services and
rates of utilization of these services should not be
ignored. Identification of preventable risk factors
for cardiovascular diseases which are the most
important cause of mortality and morbidity in the
world, may especially guide the determination of
health setrvices.
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