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ABSTRACT 

Aim: Increased metabolic needs and hyperactive hormones during pregnancy can cause some psychological changes in pregnant 
women. In this study, attention levels in third stages of pregnancy are aimed to investigate.  

Materials and Methods: This descriptive study was conducted among women who applied to Amasya Sabuncuoğlu Şerefeddin 
State Hospital Obstetrics and Gynaecology Clinic between 01.05.2016 and 01.03.2017. The research population consisted of 
women (n=60) who non-pregnant women in the control (n=30) and 3rd trimester pregnants in the case group (n=30). The Marking 
Test was used to determine attentional levels.  

Results: When the data were evaluated, there was no statistically significant difference between the groups in terms of the number 
of targets marked, number of missed targets and number of missed target numbers (p> 0.05). The duration of the scan was 
significantly longer in Group 2 than Groups 1 (respectively; p = 0.011 for Test 3 and p = 0.014 for Test 4).  

Conclusions: It’s seen that, the length of time needed for attention got longer in the last days of the pregnancy. For this reason, it is 
recommended to take this situation into consideration during the last trimester trainings. 
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ÖZ 

Amaç: Gebelik süresince artan metabolik ihtiyaçlar ve hiperaktif hormonlar gebelerde bazı psikolojik değişikliklere neden olabilirler. 
Bu çalışma gebeliğin üçüncü trimesterinde dikkat düzeylerinin araştırılması amacıyla yapılmıştır.  

Gereç ve Yöntem: Tanımlayıcı nitelikte olan bu araştırma, Amasya Sabuncuoğlu Şerefeddin Devlet Hastanesi Kadın Hastalıkları ve 
Doğum Polikliniğine 01.05.2016 ile 01.03.2017 tarihleri arasında başvuran kadınlarda gerçekleştirildi. Çalışma gruplarını; kontrol 
grubu kadınlar (n=30); ve 3. Trimester de ki gebeler (n=30) olmak üzere toplam n=60 kadın oluşturdu. Dikkat düzeylerini belirlemek 
için İşaretleme Testi kullanıldı.  

Bulgular: İşaretlenen hedef sayısı, atlanan hedef sayısı ve yanlış işaretlenen hedef sayısı ortalamaları açısından gruplar arasında 
istatistiksel olarak anlamlı bir fark bulunmadı (p>0.05). Tarama süresinin gebeliğin son trimesterinde kontrol grubuna göre daha 
uzun olduğu bulundu (sırasıyla; Test 3 için, p = 0.011 and Test 4 için, p = 0.014).  

Sonuç: Gebeliğin son dönemlerinde dikkatin sağlanması için gereken sürenin uzadığı görüldü. Son trimesterde uygulanılacak 
eğitimlerde bu durumun göz önünde bulundurulması önerilmektedir.  

Anahtar kelimeler: Gebelik, Trimester, İşaretleme Testi, Dikkat 
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INTRODUCTION 

During pregnancy, various physiological changes occur in various organs and systems for fetal development 
and birth preparation. There are many hormonal changes in the pregnancy such as thyroid, estrogen, 
progesterone. These altered hormones integrate the metabolic adaptations of the pregnancy into the 
demands of fetal and newborn development.1,2 On the other hand, during pregnancy, the female brains are 
undergoing a significant restructuring on the way to motherhood and the results are profound and 
permanent3. It is known that metabolic and hormonal changes, especially during pregnancy, are also 
related to cognitive functions such as depression, stress, anxiety, memory and attention deficit in the 
past.4,5  

Attention, which is the basic element in learning and remembering, can be defined as a focus on thinking 
about an object or event for a certain period of time.6 Attention is known to be a consequence of integrally 
working brain circuits to mark the selected object, largely due to the formation of sensing and action 
conversion steps.7 Selective attention is an important brain function that mediates information selection to 
control movement which is under the supervision of the individual.8 

Attention is closely related to memory functions by determining which information should pass to the 
memory for a short period of time.9 When looked at the studies over pregnancy, there are the ones that 
show changes in memory and attention levels during of pregnancy.8,10,11 The purpose of this present study 
is to investigate how the attention levels of women that is at third trimester of pregnancy is influenced. 

METHOD 

Type of Study: This study was planned and conducted as a descriptive kind of study. 

Place and Time of the Research: It was performed with pregnant women who applied to Amasya 
Sabuncuoğlu Şerefeddin State Hospital Obstetrics and Gynaecology Policlinic between 01.05.2016 and 
01.03.2017. 

Research Population and Sampling: The research population consisted of women (n=60) who applied to 
Amasya Sabuncuoğlu Şerefeddin State Hospital Obstetrics and Gynaecology Department between 
01.05.2016 and 01.03.2017. 

By not going to the sample selection for the collection of data; women with no known neurological and 
psychiatric illnesses and volunteer to participate in the study were included in the study. Control and case 
group were formed as follows. 

Group 1: Non-pregnant women (n = 30) 

Group 2: Women who were in the 3rd trimester of pregnancy (n = 30) 

Application of Research and Data Collection: Amasya Sabuncuoğlu Şerefeddin State Hospital was granted 
permission from the Ethics Committee of the Amasya University Health Sciences Ethics Committee (E-
10439). Then, 60 women who agreed to participate in the survey were informed about the application of 
the Cancellation Test. The application was completed with a stop watch for each participant. For the four 
different forms of the Cancellation Test; regular letters, regular forms, irregular letters and irregular forms, 
these times were recorded separately. 

Data Collection Tools: Participants were provided with informed consent forms and test was applied after 
their approval. In the study, "Demographic form" and "Cancellation Test", which were prepared in 
accordance with the aim and contain descriptive characteristics were used. Primarily, in which trimester 
the pregnants were first determined. Following it, women were asked to complete the demographic form 
which includes information such as age, number of pregnancies, medications used, whether or not a 
chronic illness is present, and smoking status. After that, Cancellation Test was applied to evaluate the level 
of attention.12,13  

Cancellation Test is a test that measures mental ability and activity speed.14 Karakaş et al. also stated that 
this test measures visual scanning, reaction speed and attack.13 The Cancellation Test consists of four 
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separate test forms consisting of regular letters (Test 1), irregular letters (Test 2), regular forms (Test 3) and 
irregular shapes (Test 4) There are 60 targets in each form and the targets are arranged to be 15 in each 
quadrant of the page. The tests were given to the participant in order and when called "start", the 
individual was asked to circle the target letter or shape as quickly and accurately as possible. The tests were 
terminated when the participant thought she had finished her goals and said "over". In the test scoring, all 
four subtests were evaluated, and the average number of targets marked, the number of missed targets, 
the number of false targets marked, and the scan duration for each participantwere calculated.15,16 While 
the Cancellation Test was being carried out, all participants were evaluated in a quiet and reliable 
environment so that the environmental factors did not affect the study. 

Statistical Analysis 

Statistical analysis was performed using the following tests in the SPSS 20.0 (subscription ID:503576575) 
computer program and p <0.05 was considered significant. Statistical analysis: data are presented as [mean 
± standard deviation, median, (least-most), n (%)]. 

The Kolmogorov-Smirnov test was applied to the measurable parameters to determine whether the 
distribution was normal or abnormal. All data show normal distribution and the difference between the 
groups was assessed by the student t test.  

RESULTS  

The average age of the women participating in the survey is 30.13 ± 7.23. 26.7% of all of women are 
between the ages of 24-29 and 33.3% of them are high school graduates. 80% of them did not work and 
53.3% reported that the income was between 1001-2000 TL. Table 1 also shows that the demographic 
characteristics of the groups. As Table 1 shows, the proportion of non-working women in the two groups is 
higher. They are 83.3% and 76.7% respectively (Table 1)  

Table 1. Demographic Characteristics 

    Non-pregnant (n:30) 3rd Trimester pregnant (n:30) 

    n % n % 

Age groups 18-23  7 23.3 7 23.3 

24-29  8 26.7 8 26.7 

30-34  6 20.0 8 26.7 

35 and above 9 30.0 7 23.3 

Educational status Literate 2 6.7 1 3.3 

Primary 6 20.0 8 26.7 

Secondary 5 16.7 7 23.3 

High school 12 40.0 8 26.7 

University 5 16.7 6 20.0 

Employment status Employed 5 16.7 7 23.3 

Unemployed 25 83.3 23 76.7 

Income 0-500 TL 2 6.7 1 3.3 

501-1000 TL 4 13.3 1 3.3 

1001-2000 TL 13 43.3 19 63.3 

2001-3000 TL 5 16.7 4 13.3 

3001 TL and above 6 20.0 5 16.7 

Total 30 100 30 10.0 
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It was determined that 30% of the women had second pregnancies and 73.3% didn’t have any abortions or 
miscarriage. Details of medical and obstetric information are given in Table 2. 36.7% of the 3rd Trimester 
pregnant women were found using ferro-medicines and 20% were using vitamins. 83.3% of 3rd Trimester 
pregnant stated that 3rd Trimester pregnant women had a voluntary pregnancy and 90% stated that they 
did not have any problems during pregnancy (Table 2).  

Table 2. Medical and Obstetrical Information 

  Non-pregnant (n:30) 3rd Trimester pregnant (n:30) 

  n % n % 

Number of pregnancies Never had a pregnancy 5 16.7 1 3.3 

 First pregnancy 4 13.3 10 33.3 

 2nd pregnancy 11 36.7 7 23.3 

 3rd pregnancy 8 26.7 8 26.7 

 4 and more  pregnancy 2 6.7 4 13.3 

Was it a voluntary pregnancy? Yes 0 0.0 25 83.3 

 No 0 0.0 5 16.7 

Did you have any problems 
during pregnancy? 

Yes 0 0.0 6 20.0 

No 0 0.0 24 80.0 

Do you have a disease? Yes 4 13.3 3 10.0 

 No 26 86.7 27 90.0 

Use of ferro-medicine Yes 1 3.3 11 36.7 

 No 29 96.7 19 63.3 

Use of vitamins Yes 0 0.0 6 20.0 

 No 30 100.0 24 80.0 

Total  30 100.0 30 100.0 

 

The tests compared with the educational status, there wasn't a significant relationship (p > 0.05). As you 
went from literacy to high school and university, the number of correct increased, the amount of times and 
the number of wrongs decreased. 

On the other hand, there were no significant differences (p> 0.05) between the number of pregnancies, 
voluntary or involuntary pregnancy, problems in pregnancy, presence or absence of a chronic disease, 
ferro- and vitamin drug use and Cancellation Test results (Table 2).  

The average number of targets marked by all participants was 54.08 ± 10.51 in Test 1. 55.38 ± 6.52 in Test 
2. 53.28 ± 8.33 in Test 3 and 54.03 ± 9.91 in Test 4. The averages of the test completion times were 94.17 ± 
45.26 sec for Test 1, 105.47 ± 69.72 for Test 2, 97.13 ± 47.85 for Test 3 and 98.28 ± 47.47 for Test 4. There 
was no significant difference between the groups in terms of the number of targets marked, number of 
skipped targets and number of false targets (p> 0.05) (Table 3). The mean of the groups in terms of the 
scanning time of the Cancellation Test is given in Figure 1. The duration of the scan was significantly longer 
in Group 2 than Groups 1 (respectively; p = 0.011 for Test 3 and p = 0.014 for Test 4).  Also, the Test 1 and 
Test 2 did not show a significant difference (p> 0.05). 
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Table 3. The Averages of Test Results According to Groups 

  Non-pregnant 
(n:30) 

3rd Trimester 
pregnant (n:30) 

t value p value 

Number of correct 
targets marked 

Test 1 52.90 ± 13.02 55.27 ± 7.23 t=-0.87 p=0.38 

Test 2 55.47 ± 6.23 55.30 ± 6.90 t=0.09 p=0.92 

Test 3 54.17 ± 6.86 52.40 ± 9.62 t=0.81  p=0.41  

Test 4 53.87 ± 11.02 54.20 ± 8.85 t=0.12 p=0.89 

Number of targets 
skipped 

Test 1 6.10 ±11.109 4.73 ± 7.23 t=0.56 p=0.57 

Test 2 4.53 ± 6. 23 4.70 ± 6.90 t=-0.98  p=0.92 

Test 3 5.83 ± 6.86 7.60 ± 9.62 t=-0.81 p=0.41 

Test 4 6.13 ± 11.02 5.80 ± 8.85 t=0.12 p=0.89 

Number of false 
targets marked 

Test 1 .10 ± .30 .03 ± .18 t=1.02 p=0.31 

Test 2 .03 ± .18 0 t=1.00 p=0.32 

Test 3 .43 ± 2.012 0 t=-0.14 p=0.88 

Test 4 27 ± .64 .27 ± .98 t=0 p=1.00 

The scan duration 
of test 

Test 1 86.67 ± 42.27 101.67 ± 47.59 t=-1.29 p=0.20 

Test 2 92.93 ±39.33 118.00 ± 89.54 t=-1.40  p=0.16 

Test 3 81.97 ± 35.48 112.30 ± 54.08* t=-2.56  p=0.01 

Test 4 82.37 ± 32.73 114.20 ± 54.68* t=-2.73 p=0.009 

Values are given as mean ± standard deviation.*p<0.05  

DISCUSSION 

During pregnancy it is known that there are physiological and psychological changes in women. It is known 
that there is a relationship between physiological changes in pregnancy and cognitive functions.17,18,19 In 
this study, there were no differences among the number of pregnancies, the presence or absence of 
voluntary pregnancy, the use of iron and vitamin medication, and the level of attention of the pregnant 
women. During the last trimester of pregnancy, the time needed for the pregnants to gather attention 
extends especially for visual objects. 

In a large number of studies, it has been determined that pregnancy has a negative effect on memory and 
cognitive functions.10,20 For example, in a study conducted, it was found that verbal memory decreased 
during pregnancy and this decrease continued after birth.21 According to our findings, it was determined 
that there was no difference in the number of correct targets in terms of third trimester. The poor 
performance in the Cancellation Test reflects unilateral unawareness falsification of response sudden 
cerebral disturbance, confusion of attention in spatial distribution and slowing of overall response.22 In this 
study. the scanning time especially for visual objects was found to be prolonged in the last period of the 
pregnancy. In similar studies, it was found that attention deficit is being experienced and focusing and 
recalling abilities of what is read were moderately impaired in the third trimester of pregnancy compared 
to nonpregnants.8,23 A study by Keenan et al. showed that a decrease in memory related to pregnancy was 
detected in the third trimester, indicating that this was not due to physical changes during this period.24 In a 
study of 357 pregnancies, it was found that during the third trimester of pregnancy, anxiety was greater 
than that of the first and second trimester.25 In this study, the visual scanning period without any difference 
in the number of targets shows was prolonged. It is thought that this may be due to the increased level of 
anxiety towards the last trimester of pregnancy. In the next process, the study should be support with 
hormonal and electrophysiological measurements. 
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CONCLUSION 

Pregnancy is a very important physiological factor in the life of woman. It has been observed in the last 
period of pregnancy that attention and focusing takes more time. For this reason, it is suggested to take 
this into consideration and to give time to the pregnant during the trainings to be done in the last 
trimester. In addition, it will be useful to carry out comprehensive and long-term studies to determine 
whether the slowing of the response rate seen during the last trimester of pregnancy has improved after 
the pregnancy and if so to understand after how long it has changed. Such studies on pregnancies are 
important to understand neurocognitive changes during pregnancy. 

ACKNOWLEDGEMENT 

This research was presented as a poster from 5th International & 9th National Midwifery Student Congress 
in Amasya on the date of 03-05 May 2018.  

REFERENCES 

1. Alemu A, et al. Thyroid hormone dysfunction during pregnancy: a review.  Int J Reprod Biomed (Yazd. Iran) 2016;14(11):677-
686.   

2. Newbern D, Freemark M. Placental hormones and the control of maternal metabolism and fetal growth. Curr Opin Endocrinol 
Diabetes Obes 2011;18(6):409-16. doi: 10.1097/MED.0b013e32834c800d. 

3. Kinsley CH, Amory-Meyer E. Why the maternal brain? Journal of Neuroendocrinology 2011;23(11):974-83.                                
doi: 10.1111/j.1365-2826.2011.02194.x. 

4. Glover V. Maternal depression, anxiety and stres during pregnancy and child outcome; what needs to be done. Best practice 
and research. Clinical Obstetrics Gynaecology 2014;28(1):25-35. doi: 10.1016/j.bpobgyn.2013.08.017. 

5. Krassas G, Karras SN, Pontikides N. Thyroid diseases during pregnancy: a number of ımportant ıssues. Hormones (Athens 
Greece) 2015;14(1):59-69. 

6. Banikowski AK, Mehring TA. Strategies to enhange memory based on brain-research. Focus on Exceptional Children 
1999;32(2):1-16. 

7. Duncan J. Coorperating brain systems in selective perception and action. In: Inui T,  Mc Clelland JL, editors. Attention and 
performance XVI. London. The MIT Press; 1996.  pp:549-578. 

8. De Groot RH, Adam JJ, Hornstra G. Selective attention deficits during human pregnancy. Neuroscience Letters 2003;340(1):21-
4. doi:10.1016/S0304-3940(03)00034-X. 

9. Baymur F. General Psychology. 22. Press.  Istanbul. Turkey: Inkilap Bookstore;  2004. pp:133-156 

10. Buckwalter JG, et al. Pregnancy the postpartum. And steroid hormones: effects on cognition and mood. 
Psychoneuroendocrinology 1999;24(1):69-84. doi:10.1016/S0306-4530(98)00044-4. 

11. Kataja EL, et al. Pregnancy-related anxiety and depressive symptoms are associated with visuospatial working memory errors 
during pregnancy. Journal of Affective Disorders 2017;15(218):66-74. doi: 10.1016/j.jad.2017.04.033. 

12. Matier K, Wolf LE,  Halperin JM. The psychometric properties and clinical utility of a cancellation test in children. 
Developmental Neuropsychology 1994;10(2):165-167. doi: 10.1080/87565649409540575.  

13. Karakas S, Eskı R,  Basar E. A neuropsychological test battery standardised to the turkish culture: bılnot battery. Handbook of 
the 32nd National Congress of Neurology. Printing Istanbul: Ufuk Press Publishing; 1996. 

14. Ataklı A, Ekncı S, Kafadar H. Evaluation of memory. Attention. Learning. Thinking and mental activity speed of medical 
secretary candidates (tıbbi sekreter adaylarının bellek, dikkat, öğrenme, düşünme ve zihinsel faaliyet hızının değerlendirilmesi). 
Hacettepe Journal of Health Administration 2005;8(2):189-213.  

15. Karakas S,  Yalın A. Normative study of visual aural digit span test form-b on turkish adolescents and adults (ages 13-54) (görsel 
işitsel sayı dizileri testi b formunun 13-54 yaş grupları üzerindeki standardizasyon çalışması). Turkish Journal of Psychology 
1995;10(34):20-31. 

16. Kucuk A, Dolu N, Erdogan H. The effect of age. Sex and socio-economic status differences on attention levels in primary school 
students (ilköğretim öğrencilerinde yaş. Cinsiyet ve sosyo-ekonomik seviye farklılıklarının dikkat düzeyine etkileri). Journal of 
Health Sciences 2009;18(1):18-24. 

17. Silber M, et al. Temporary peripartal ımpairment in memory and attention and its possible relation to oxytocin concentration. 
Life Sciences 1990;47(1):57-65. 



                                                     Investigation of attention levels in third trimester of pregnancy - Keloğlan et al.                                         

 

79 
 

18. Kortepeter N, Macmillan M, Ferrell R. Possible short-term memory loss associated with nefarelin acetate. The Annals of in 
Pharmacotherapy 1992;26(2):169-171. doi: 10.1177/106002809202600203. 

19. Brett M, Baxendale S. Motherhood and memory: a review. Psychoneuroendocrinology 2001;26(4):339-62. 

20. Parsons C,  Redman S. Self-reported cognitive change during pregnancy. The Australian Journal of Advanced Nursing 
1991;9(1):20-9. 

21. Glynn LM. Giving birth to a new brain: hormone exposures of pregnancy ınfluence human memory. 
Psychoneuroendocrinology 2010;35(8):1148-55. doi: 10.1016/j.psyneuen.2010.01.015. 

22. Kurt M, Karakas S. The right cerebral hemisphere sensitive to the cognitive characteristics of three neuropsychological tests 
and the relationships between them. (sağ serebral hemisferin bilişsel işlevlerine duyarlı üç nöropsikolojik testin özellikleri ve 
aralarındaki ilişkiler). Journal of Psychiatry Psychology Psychopharmacology 2000;8(4):251-265. 

23. Crawley RA, Dennıson K,  Carter C. Cognition in pregnancy and the first year post-partum. Psychology Psychotherapy 
2003;76(1):69-84. doi: 10.1348/14760830260569265. 

24. Keenan PD, et al. Explicit memory ın pregnant women. American Journal of Obstetrics and Gynecology 1998;179(3):731-737. 
doi: 10.1016/S0002-9378(98)70073-0. 

25. Lee AM, et al. Prevalence, course and risk factors for antenatal anxiety and depression. Obstetrics and Gynecology 
2007;110(5):1102-12. doi: 10.1097/01.AOG.0000287065.59491.70. 

 

 


