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ABSTRACT

This study was conducted in 70 (12 urban and 58 rural) settlements in Tokat province. The study group consists of a
random sampling of 1095 participants aged 18 years and over. A questionnaire was administered to and blood sam-
ples were taken and analyzed from all individuals involved in the study group. Hemoglobin, hematocrit, erythrocyte,
Mean Corpuscular Volume (MCV), Mean Corpuscular Hemoglobin (MCH), and leukocyte values were significantly
lower in female participants. Red Cell Distribution Width (RDW) and thrombocyte values were significantly lower in
male participants. Anemia prevalence was found to be 11.1% in the study group and anemia was more commonly
found in females (15.9%) than males (6.1%). In addition, anemia prevalence was reached highest level in the 60 aged
and over. More than half of anemic individuals (51.2%) had microcytic, 45.5% normocytic, and 3.3% macrocytic anemia.
In this study, hematological values in Tokat province were found to be lower than the results of studies performed in

other areas of Turkey. We hypothesize that the difference may be related to the higher altitude of Tokat province. Also,
Tokat’s lower anemia prevalence may be related to the nutritional habits and lifestyle of its inhabitants. 
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ÖZET
Tokat Bölgesinde Erişkin Nüfusta Anemi Prevalansı ve Bazı Hematolojik Değerlerin İncelenmesi
Bu çalışmada Tokat ili kırsal ve kentsel yerleşim yerlerinde yaşayan 18 yaş ve üzeri erişkin nüfusta bazı hematolojik
değerler ve anemi prevalansının ortaya konulması amaçlanmıştır. 
Bu çalışma Tokat bölgesinde 70 (12 kentsel ve 58 kırsal) yerleşim alanında yapılmıştır. Çalışma gurubu random örnek-
leme yöntemleri ile seçilmiş 18 yaş ve üzeri 1095 kişiden oluşmaktadır. Çalışma grubunda yer alan kişilere anket
uygulanmış ve kan örnekleri alınarak analiz edilmiştir.
Hemoglobin, hematokrit, eritrosit, MCV, MCH, lökosit değerleri kadınlarda, RDW ve trombosit değerleri erkeklerde
anlamlı derecede düşüktü. Çalışma gurubunda anemi sıklığı %11.1 bulundu. Anemi sıklığı kadınlarda (%15.9) erkek-
lere (%6.1) göre daha yüksekti. Ayrıca,  anemi sıklığı 60 yaş ve üzeri grupta en yüksek düzeye (%16.9) ulaşmaktaydı.
Anemik vakaların yarıdan fazlası (%51.2) mikrositer, %45.5’i normositer, %3.3’ü ise makrositer tipte idi.
Tokat bölgesinde yapılan bu çalışmada hematolojik değerler Türkiye’de yapılmış diğer araştırma verilerinden
düşüktür. Bu farklılık Tokat bölgesi rakımı ile ilgili olabilir. Anemi sıklığı da Türkiye’nin diğer bölgelerine göre düşük
bulunmuş olup bu durum halkın beslenme alışkanlıkları ve yaşam biçimlerinden kaynaklanıyor olabilir.
Anahtar Kelimeler: Anemi sıklığı, Hemoglobin, Hematolojik değerler, Tokat
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INTRODUCTION
Anemia is a global public health problem that af-
fects both developed and developing countries and
can be seen in any period of human life. Moreover,
it causes economic and social problems.1 The
World Health Organization (WHO) claims that the
serum hemoglobin concentration should below 13
mg/dl in males and 12 mg/dl in females and serum
hematocrit should be below 39% in males and be-
low 36% in females for a good diagnosis of ane-
mia.2 Normal values of hematological parameters
can vary in relation to age, gender, ethnicity, geog-
raphic region, and socio-cultural factors.3 Anemia
prevalence may be related to general nutrition, eco-
nomic status, and basic level of health service.4 Ac-
cording to data provided by WHO, over 2 billion
people are anemic worldwide.5 The anemia preva-
lence in developing countries is higher than the de-
veloped countries. While this rate is 14% in Euro-
pean countries, it is 25% in Turkey.6 According to
Turkish studies and others performed the world
over, the anemia prevalence is higher especially in
preschool age children, pregnant women, and the
elderly.1,3,7

Hematological values are associated with gender,
age, ethnicity, nutritional habits, and some features
of geographic region such as temperature and ele-
vation.3,7,8 Analyzing these differences can facilitate
the diagnosis and treatment of some diseases, such
as anemia.8

This study aimed to detect the distribution of hema-
tological parameters and prevalence of anemia in
the adult population in Tokat city, located in the
middle-Black Sea region at an elevation of 623 me-
ters. Study data were compared with other research
data performed in other provinces of Turkey and
the other countries. Furthermore, the anemia preva-
lence in Tokat was quantified and related factors af-
fecting the prevalence of anemia were evaluated. 

MATERIALS AND METHODS
This study utilized data originating from a 2005
study entitled “Prevalances of the diseases which
are frequently faced especially in Tokat province.”
The study sampling consisted of 1.095 participants
over the age of 18 residing in both rural (58 areas)
and urban (12 areas) parts of Tokat province where
the adult population is nearly 530.000. Cluster

sampling was used to determine the studied areas
and individuals were selected by stratified samp-
ling according to age groups and gender. 

A signed informed consent was aquired from all the
participants, and prior to the study an ethical aggre-
ement was validated by the Ethical Committee of
the Faculty of Medicine, Gaziosmanpaşa Univer-
sity. 

Blood samples were taken from the participants at
least 8 hours after eating and were analyzed in the
same day. For the diagnosis of anemia a hemoglo-
bin concentration below 13 mg/dl in males and be-
low 12 mg/dl in females was necessary.2

All data are shown with their arithmetical mean and
standard deviation values. The differences between
the groups were analyzed by Chi square test and
student-t test. Significance level was accepted as p
< 0.05. 

RESULTS
Five hundered forty-one (49.4%) out of 1.095 par-
ticipants were males, 554 (50.6%) out of 1.095 we-
re females. The age in males was 41.2±17.7 and
41.6±16.2 in females. 555 out of 1.095 (50.7%) we-
re living in urban areas, whereas 540 (49.3%) were
living in rural areas. There was no significant diffe-
rence between sexes according to the age groups
(Table 1).

The hematological values of the participants are
presented (Table 2). Hemoglobin, hematocrit,
erythrocyte, Mean Corpuscular Volume (MCV),
Mean Corpuscular Hemoglobin (MCH), and le-
ukocyte values were significantly lower in females
than in males. Conversely, Red Cell Distribution
Width (RDW) and thrombocyte values were signi-
ficantly lower in males than females.

The anemia prevalence was found to be 11.1% in
1,095 participants. While this rate is 6.1% in males,
it was 15.9% in females. Anemia prevalence in fe-
males was very high (Table 3). By age group, the
anemia prevalence was significantly different and
the prevalence reached the highest level (19.9%) in
participants over 60 years of age. 

Findings showed anemia prevalence was 10.3% in
urban areas and 11.9% in rural areas (p > 0.05).
Anemia prevalence was the lowest at 5.1% in areas
with the highest level of income, but there was no

167UHOD Say› / Number: 3    Cilt / Volume: 19   Y›l / Year: 2009



significant difference among income levels. Ane-
mia prevalence was observed as significantly high
in housewives (16.7%). In divorced participants the
anemia prevalence, at 20.3%, was significantly hig-
her than married and single participants. 

Anemia prevalence was found to be at the lowest
level in males aged 18-49 (3.0%) and at the highest
level in those aged 60 and above (18.7%) (p <
0.0001) (Table 4).

The highest level of anemia prevalence in females
was the 30-39 age groups (24.1%). In the fertile pe-
riod of the females (18-49 age groups) anemia pre-

valence was 17%. In females the anemia prevalen-
ce is higher in all age groups except for those 60 ye-
ars of age and older. However, there was no overall
significant difference in anemia prevalence in fe-
males by age group when compared to males. 
The relationship between hematological data and
anemia, and hemoglobin, hematocrit, MCV, MCH,
and leukocyte values were significantly low accor-
ding to the anemic group (Table 5), whereas RDW
and thrombocyte values were significantly higher
in the anemic group. At 51.2%, nearly half of ane-
mic cases were microcytic, 45.5% were normocy-
tic, and 3.3% were macrocytic.
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Table 1. The distribution of the sample to age and gender groups

Male Female Total

Age Group n % n % n %

18-29 185 54.4 155 45.6 340 100

30-39 105 44.1 133 55.9 238 100

40-49 82 47.4 91 52.6 173 100

50-59 62 43.4 81 56.6 143 100

60+ 107 53.2 94 46.8 201 100

Total 541 49.4 554 50.6 1.095 100

Table 2. The distribution of hematological values to genders 

Male (n: 541) Female (n: 554) Total (n: 1.095)

Hemoglobin (g/L)* 15.2±1.7 13.1±1.4 14.2±1.7

Hematocrit (%)* 44.7±4.5 39.4±3.6 42.0±4.9

Eritrocyte (x1012/L)* 5.1±0.5 4.6±1.3 4.8±1.0

MCV*

Microcytic (<80 fl) % 4.8 15.7 10.3

Normocytic (80-100 fl) % 93.0 83.6 88.2

Makrocytic (>100 fl) % 2.2 0.7 1.5

MCH (pg)* 29.9±2.3 28.7±2.7 29.3±2.6

RDW (*) 13.1±1.0 13.5±1.3 13.3±1.2

Leukocyte (109/L)* 7.7±2.0 7.2±2.0 7.4±2.0

Thrombocyte (109/L)* 263.8±64.7 293.0±70.8 278.6±69.3

* p < 0.0001



Microcytic anemia in females was observed as hig-
her, whereas macrocytic anemia was not observed
in female anemic groups at all. Microcytic anemia
cases decreased in females and increased in males
in the 60 and over age groups. In addition, 75% of
macrocytic anemia cases were found in males over
the age 60 (Table 6).

DISCUSSION
Hematological parameters can vary in different so-
cieties and in different parts of those societies. Con-
sidering these differences may provide for a more
proper evaluation of hematological values and sub-
sequent clinical approach.3,8 In addition, it is impor-
tant to know the normal hematological values of
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Table 3. The relationships of socio-demographic features with anemia

Anemia No anemia Total

n % n % n % p 

Gender <0.001
male 33 6.1 508 93.9 541 100
female 88 15.9 466 84.1 554 100

Age groups 0.001
18-29 23 6.8 317 93.2 340 100
30-39 35 14.7 203 85.3 238 100
40-49 16 9.2 157 90.8 173 100
50-59 13 9.1 130 90.9 143 100

60+ 34 16.9 167 83.1 201 100
Habitat locality 0.4

urban 57 10.3 498 89.7 555 100
rural 64 11.9 476 88.1 540 100

Monthly income of the family 0.3
≤ minimum wage (MW) 40 10.4 338 89.6 378 100
MW – 2 x MW 36 10.6 305 89.4 341 100
2 x MW – 4 x MW 42 13.2 275 86.8 317 100
≥ 4 x AU 3 5.1 56 94.9 59 100

Job / profession <0.001
retired 8 10.0 72 90.0 80 100
worker 2 8.0 23 92.0 25 100
farmer 17 7.1 224 92.8 241 100
officer 0 0 49 100 49 100
freelance profession 5 6.8 69 93.2 74 100
artisan 0 0 47 100 47 100
student 2 3.4 57 96.6 59 100
hosewife 87 16.7 433 83.3 520 100

Marital status 0.01
single 13 6.6 184 93.4 197 100
married 96 11.4 743 86.4 839 100
Widowed-  widower 12 20.3 47 79.7 59 100

Total 121 11.1 974 88.9 1.095 100



different regions while evaluating the blood results
in a clinical setting. 

The hematological parameters of 1.095 adult parti-
cipants of varying genders and age groups living in
70 regions, representing the whole of Tokat, were
analyzed in this study. Mean values of hematologi-
cal parameters were compared first on the basis of
gender. Initial analysis uncovered significant diffe-
rences in mean hematological values of males and
females. Likewise, similar hematological differen-
ces predicated by gender have been found in the ot-
her studies carried out by Kaya et al. in Erzurum
and Yılmaz et al. in Sivas.7,8 In those studies, males
showed significantly higher values in the hematoc-
rit, erythrocyte, MCV, MCH, and leukocyte means
in comparison to females of similar age. Similarly,
many studies performed in healthy adults reported
that males have higher hematological values than
females.3,4,7-11

The values of hemoglobin, hematocrit, and eryth-
rocyte in the studies by Kaya and Yılmaz were hig-
her than our study results.7,8 It was reported that va-
lues of hemoglobin, hematocrit, and entrosit beco-
me significantly high when elevation of the region
is above sea level.12,13 The present study results fit

with the literature due to the higher elevation of Er-
zurum and Sivas (respectively, 1869 m-1285 m.)
than Tokat (623 m.). 

Anemia prevalence, as found in our study, was 11.1
%. This value is higher than the anemia prevalence
declared by WHO for the whole of Turkey at 25%.6

However, the anemia prevalence, in the present
study, is lower than other Turkish studies. The ane-
mia prevalence was 38.1 %, for people living in
mountainous parts of Isparta (4) and 15.9 % in Van
province.3 In those studies several factors, such as
economic, social, and cultural distinctive to a parti-
cular regions or people affect anemia prevalence.3-4

Anemia prevalence was higher in females than ma-
les in the present study. Many studies performed in
the Turkish adult population, except for those 60
years of age and older, have shown anemia preva-
lence to be higher in females than males.3 Anemia
prevalence was reported to be very high in females
in comparison to males (respectively; 48.4, 34.0) in
the study of Kisioglu et al.4 In the U.S.A., the pre-
valence on anemia was found to be 2.7% in the 18-
24 age group, 2.9% in 25-44 age group, and 3,8%
in 45-64 age group in males; however, in females it
was 3.3%, 5.8%, and 3.9%, respectively.14 These re-
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Table 4. Distribution of the presence of anemia according to age groups and genders

Anemia No anemia Total
n= 121 (%11.1) n= 974 (%88.9) n= 1.095

n % n % n % p

Male 18-29 5 2.7 180 97.3 185 34.2

30-39 3 2.9 102 97.1 105 19.4

40-49 3 3.7 79 96.3 82 15.2 < 0.001

50-59 2 3.2 60 96.8 62 11.5

60+ 20 18.7 87 81.3 107 19.8

Total 33 6.1 508 93.9 541 100.0

Female 18-29 18 11.6 137 88.4 155 28.0

30-39 32 24.1 101 75.9 101 24.0

40-49 13 14.3 78 85.7 91 16.4 0.07

50-59 11 13.6 70 86.4 81 14.6

60+ 14 14.9 80 85.1 94 17.0

Total 88 15.9 466 84.1 554



sults are much lower than both our study and other
Turkish studies cited in our research. 

While the anemia prevalence was 3% in males, it
was 16.6% in females in the 18-49 age group. Ho-
wever, the WHO declared the overall anemia pre-
valence for Turkey in the 15-49 age group females
as 26.3%.1 Many research results showed this age
group was at risk for anemia both in our country
and in other developing countries. The anemia pre-
valence in the same age group for females was
45.2% in the studies performed by Kişioğlu et al.
and 33.7% by Aktekin et al.4,15

In our study, anemia prevalence was not associated
with a rural or urban lifestyle or income level of
participants. However, it was seen that profession is
a correlative factor in anemia prevalence. Detailed
data analyses showed the highest anemia prevalen-
ce to be in housewives and the retired. 70% of ho-
usewives were in the 18-49 age group and 51.9% of
the retired group was males over 60 years old. Si-
milarly, anemia prevalence was found to be very
high in widows as 66.1% of these people are over
60. Moreover, anemia prevalence was found almost
twice as often in married people in comparison to
those who were single. In detailed analysis, 57.3%

of married people found to have anemia were in the
18-49 age group, which showed a high risk for fe-
male; anemia prevalence in single people was fo-
und to half as common. 

Another important result we found is that anemia
prevalence is at its highest (16.9%) in those 60 ye-
ars old and older. Similarly, anemia in the elderly
was found to be high in many studies, like Kişioğ-
lu et al. who reported 31.5% in study participants
50 years of age and older, and Coban et al. who re-
ported a prevalence rate of 25% and 30.5% in par-
ticipants over 65 years of age.4,16,17 However, in ot-
her international studies participants in the same
age group had a prevalence rate of 31.4% in Israel
and 24.0% in Belgium.18,19 The results of these stu-
dies are higher than our results where the anemia
prevalence in over 60 age group was recorded as
18.7% in males and 14.9% in females. Moreover,
anemia prevalence was found to be significantly
higher in this age group than other age groups. Si-
milar results were found in other studies performed
both in Turkey and in other countries where anemia
prevalence was higher in males than females. Kişi-
oğlu et al. found an anemia prevalence of 15.6% in
females and 57.4% in males over 50 years of age.4
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Table 5. The relationships of hematological values with anemia

Anemia No anemia Total

n= 121 (% 11.1) n= 974 (%88.9) n= 1.095

Hemoglobin g/L* 11.2 ± 1.2 14.5 ± 1.4 14.2 ± 1.7

Hematocrit %* 35.2 ± 3.3 42.9 ± 4.3 42.0 ± 4.9

Eritrocyte  x1012/L* 4.7 ± 2.7 4.9 ± 0.5 4.8 ± 1.0

MCV  fl*

Microcytic (<80 fl) % 51.2 5.2 10.3

Normocytic (80-100 fl) % 45.5 93.6 88.2

Macrocytic (>100 fl) % 3.3 1.2 1.5

MCH  pg* 25.5 ± 4.1 29.7 ± 1.8 29.3 ± 2.6

RDW %* 15.4 ± 1.8 13.1 ± 0.8 13.3 ± 1.2

Leukocyte 109/L* 6.8 ± 1.9 7.5 ± 2.0 7.4 ± 2.0

Thrombocyte 109/L* 291.2 ± 86.6 276.9 ± 66.7 278.6 ± 69.3

* p < 0.01



Several reports on the anemia prevalence conflict
with these such as 15.2% in the males and 12.6% in
females who are 71 years of age and over by Sali-
va et al., 17.7% in males and 8.4% in females who
are over 60 years of age or older by Timiras and et
al., 9% in the males and 6.9% in females 60 years
of age and older by Ania and his friends, and 4.4%
in males and 3.9% in females in the 60-74 age ran-
ge by Dallman et al.14,20-22 Each of the previous stu-
dies reports of older age groups shows anemia to be
more prevalent in males than in females.

In developing countries children below the age of 5
and females in the 15-49 age range are considered
as risk groups in studies for detecting anemia.23 Due
to a higher anemia rate in older people, physicians
should be more careful in their clinical evaluations.
Anemia in the older age group should not be consi-
dered a normal part of aging, but should be diagno-
sed and treated as a potentially dangerous health is-
sue. Subsequently, proper diagnosis and treatment
of anemia in the elderly can increase quality of life
and life span.17

Studies have identified iron deficiency to be the
main cause of anemia, especially when seen in ol-

der males and post-menopausal females. Gastroin-
testinal bleeding in both genders of the older age
group as a result of is a primary health concern.24-26

Another study emphasized isolated the root of ane-
mia in older males as nutritional deficiency related
to decreased iron intake, whereas the secondary
concern is the bleeding from gastrointestinal sys-
tem. However, in females, gynecological and gast-
rointestinal blood loss was found to be the primary
concern with lack of iron intake because of insuffi-
cient nutrition being a secondary consideration.26

Endoscopic evaluation is of great importance when
detecting blood loss from the gastrointestinal sys-
tem; in this manner 80-85% of the reasons for ble-
eding can be determined.25,27 Moreover, malignancy,
inflammation, and use of non-steroid anti-inflam-
matory medicines in the older age range is common
and may lead to gastrointestinal bleeding.28

Evaluation of erythrocyte morphologies is very im-
portant in diagnosing anemia older people.28 The ra-
te of normocytic anemia in those aged 60 and over
was seen as higher than other age groups. Çoban
and colleagues determined 44.1% of anemia cases
in those aged 65 and over was normocytic.17 These
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Table 6. Distribution of MCV values according to gender and age groups in anemic group

Anemia (n= 121)
Microcytic Normocytic Macrocytic Total

<80 fl 80-100 fl >100 fl

Gender* Age group n % n % n % n %

Male 18-29 3 21.4 1 6.7 1 25.0 5 15.2

30-39 3 21.40 0 0.0 0 0.0 3 9.1

40-49 1 7.1 2 13.3 0 0.0 3 9.1

50-59 2 14.3 0 0.0 0 0.0 2 6.1

60+ 5 35.7 12 80.0 3 75.0 20 60.5

Total 14 42.4 15 45.5 4 12.1 33 100.0

Female 18-29 11 22.9 7 17.5 0 0 18 20.5

30-39 17 35.4 15 37.5 0 0 32 36.4

40-49 7 14.6 6 15.0 0 0 13 14.7

50-59 9 18.8 2 5.0 0 0 11 12.5

60+ 4 8.3 10 25.0 0 0 14 15.9

Total 48 54.50 40 45.5 0 0 88 100.0



results supports the idea that chronic anemia should
also be considered alongside anemia caused by iron
deficiency in the older anemic people.29,30,31 Chronic
anemia, seen in the older group, can generally be
classified as normocytic anemia. Chronic anemia
can be seen in people with chronic infection, inf-
lammation, and neoplastic diseases 1-2 months af-
ter the disease have begun. Nearly half of chronic
anemia cases can be explained by these reasons; ot-
her reasons for anemia may be active bleeding, he-
molysis, and hematological malignancies.28 Chro-
nic anemia has been identified as the third most
prevalent form of anemia, after iron deficiency and
thalassemia. However, anemia is generally mista-
kenly to arise soley from iron deficiency and pati-
ents are most often given iron supplemetns.28

Microcytic anemia was found in more than half of
anemics studied (51.2%), whereas, this condition
was found in Çoban et al. at 44.9% of anemics, and
in Kişioğlu et al. at 18.8%.4,17 The rate of the peop-
le with microcytic anemia is quite high is due to the
18-49 age group females. When people with mic-
rocytic anemia were analyzed according to gender
and age groups the anemia prevalence was higher
in the female 30-39 age group and 72.9% of anemic
females were found to be in the 18-49 age group.
The most significant reason of microcytic anemia
in this age group of females is iron deficiency and
blood loss from menstruation.28,31,32

The prevalence of the thalassemia trait was found
in 16 cities located in Mediterranean and Aegean
zones at 4.3%. Although there is no data on the tha-
lassemia trait in Tokat province, thalaessemia sho-
uld be considered in the evaluation of all microcy-
tic anemia cases.33 Macrocytic anemia was seen in
3 males out of 4 (75%) of whom were in the age
group 60 and more (Table 6). Lack of B12 vitamin
and folat deficiency and other hematological fac-
tors, like myelodysplastic syndroms, in those in the
older age range who have macrocytic anemia, sho-
uld also be considered.29,32,34

Hematological values in Tokat proved to be lower
than the available research data obtained from the
other parts of Turkey. This difference, probably due
to the altitude of the Tokat region, as it is lower than
the cities to which Tokat is compared. Moreover,
males were shown to have higher hematological va-
lues than females due to physiological differences.

It is also important to note that prevalence of ane-
mia in this study was much lower than WHO ane-
mia values for Turkey. This difference may be rela-
ted to nutritional habits of the people studied and
their lifestyle. 

This study was supported by Gaziosmanpasa Uni-
versity Research Fund.

Project no: 2005-26
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