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A study on obese patients’ participation in cancer screening 
programs: an example from Turkey
Sezgin Türkoğlu1 , Mehmet Özen2 , Remziye Nur Eke2 , Aysima Bulca Acar2*

INTRODUCTION
Today, obesity is one of the leading causes of preventable death. 
According to the World Health Organization, in 2016, more 
than 1.9 billion adults were overweight, of which over 650 mil-
lion were obese1.

In addition to affecting disease-related mortality, obesity 
has been associated with many diseases2,3. Studies also have 
found that obesity is a risk factor for many cancer types and the 
rate of cancer attributable to obesity in the world constituted 
3.6% of all cancer cases4,5. Despite the fact that obesity and 
cancer are related, research shows that obese people’s attitudes 
toward cancer screening tests appear to be limited and a signif-
icant negative correlation has been reported to exist between 
obesity and participation in cancer screening programs6-8.

In the literature, studies investigating the tendency of par-
ticipation of obese patients in cancer screening tests remain 
very limited, and likewise, those investigating the participa-
tion of such patients followed up in a private center are very 
few. Therefore, the aim of this study was both to assess the can-
cer screening status of obese people and to evaluate the pos-
sible differences in the attitudes toward cancer screening tests 

between obese individuals followed up by private centers and 
those who were not followed up in any center.

METHODS

Study design and participants
This is a observational and prospective study and was conducted 
in a single center. The research population consisted of people 
who presented to the Family Medicine Outpatient Clinic of 
the Health Sciences University, Antalya Training and Research 
Hospital (HSUATRH) between March and May 2020, and 
those who were followed up in the Health Sciences University 
Antalya Training and Research Hospital Obesity Center (OC) 
between October and December 2019. This study included 
patients having a BMI ≥30 kg/m2, being at the age of 18 years 
and over, having no previous diagnosis of malignancy, not 
being pregnant or in the postpartum period, and agreeing to 
participate in the research for both groups.

While determining the number of those to be included 
in the study in the outpatient group, the fact was that the 
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SUMMARY
OBJECTIVE: Obesity is associated with many types of cancers. Despite this, the participation of obese individuals in cancer screenings is limited. 

The aim of this study was to evaluate the cancer screening-related attitudes of obese patients.

METHODS: The study included 185 obese patients who presented to the obesity center (OC) and 191 obese patients who presented to the family 

medicine outpatient clinic from October to December 2019. The participants in both groups were first asked whether or not they had ever undergone 

any cancer screening tests and then provided with relevant training. After 3 months, the participants were contacted again and their attitudes toward 

cancer screening tests were re-evaluated.

RESULTS: Patients who followed in the OC were found to have higher awareness of and compliance with cancer screening tests than the obese patients 

admitted to the outpatient clinic. The factors of being female, being followed in the OC, and residing in an urban area were positively associated with 

participation in cancer screening tests.

CONCLUSION: Monitoring obese patients in target-oriented facilities such as an OC increases the chance of success in the fight against obesity 

and related health problems.

KEYWORDS: Cancer screening. Obesity. Patient participation. Prevention.

https://doi.org/10.1590/1806-9282.20240261
http://orcid.org/0000-0001-9645-7467
http://orcid.org/0000-0002-6075-1733
http://orcid.org/0000-0002-2410-0802
http://orcid.org/0000-0001-9136-654X
mailto:aysimabulca@gmail.com


2

Rev Assoc Med Bras. 2024;70(8):e20240261

Obese patients’ participation in cancer screening

prevalence of obesity in adults in Turkey was reported to 
be approximately 30%9. In this regard, the sample size was 
calculated as 244 people (the confidence interval was 95%, 
and the sampling error was 5% EpiInfo™, 7.2.0.1; sample 
size and power). However, as the data collection period in 
the outpatient clinic group overlapped with the COVID-19 
pandemic, when many restrictions were imposed on patient 
admission to outpatient clinics, the data collection process 
was terminated when 191 participants were included in the 
study sample.

The study included all of the patients who were followed 
up at the OC from October to December 2019, and no sam-
pling was done. The number of patients followed at the OC 
until the end of the study was 198. Because 13 patients had 
previous diagnoses of malignancy, 185 patients were included 
in the OC group.

After this process, the cancer screening status of the indi-
viduals in the two groups was compared and investigated 
whether or not the patients followed in the OC developed pos-
itive health-related behavior in terms of cancer screening tests.

Health Sciences University Antalya Training and 
Research Hospital Obesity Center
The Center started its operations on November 1, 2018, within 
the HSUATRH. In the OC, weight loss is targeted to achieve 
a state of health in those with obesity, and thus, such indi-
viduals are informed about health problems caused by obe-
sity through various educational activities: one of these is the 
relationship between obesity and cancer and the importance 
of cancer screening.

Measurement tools

Sociodemographic data form
After receiving the written consent of the participants, the 
researcher asked the research questions through face-to-face 
interviews with the participants.

The height and weight of the participants were measured 
by the researchers and their body mass indexes were calcu-
lated. The cancer screening programs in Turkey include those 
for breast, cervical, and colon cancer types, regarding which 
the participants were questioned.

In our questionnaire, patients were asked questions about 
their demographic data and whether or not they ever had can-
cer screening tests done in conformity with age and gender, 
upon which the patients’ responses were noted. Afterward, 
they were informed about obesity-related cancer risks in 
detail, provided with appropriate guidance for any possible 

missing cancer screening tests and given the prepared infor-
mation brochure as a print-out. At least 3 months later, the 
patients were contacted by phone and asked whether or not 
they got the screenings done as included in the national cancer 
screening program, upon which their answers were recorded 
in the research form.

Ethical approval
Approval for this study was obtained from the Clinical Research 
Ethics Committee of the UHSATRH with decision number 
21/7 (dated 26.09.2019). The study was conducted in accor-
dance with the Declaration of Helsinki.

RESULTS
Table 1 presents the detailed demographic characteristics of 
the patients included in the study comparatively.

Table 2 presents the findings regarding the availability of 
the patients’ cancer screening tests before training.

Table 3 presents the findings regarding the status of patients 
undergoing cancer screening tests after the training.

The rate of patients who presented to the family medi-
cine clinic with no cancer screening at all or who only had it 
before the training was higher when compared with those who 
followed in the OC. Likewise, those who had cancer screen-
ing both before and after the training among the OC patients 
(p<0.001) was higher as a rate. While no significant change was 
observed in the rates of cancer screening tests before and after 
the training in the OC patients (p=0.652), 33 (30%) of the 
outpatients who got screening tests done prior to the training 
were found not to have received any of the relevant screenings 
after the training (p=0.049).

As a result of the multivariate logistic regression analysis 
performed to determine the factors that independently affect 
the status of getting at least one cancer screening done after 
training in patients who were supposed to get them done, it 
was found that being a woman (OR: 68.697; 95%CI: 9.01–
523.761; p<0.001), being followed at the OC (OR: 2.353; 
95%CI: 1.248–4.437; p=0.008), and living in an urban area 
(OR: 2.507; 95%CI: 1.019–6.166; p=0.045) positively affected 
the cancer screening status after the training.

DISCUSSION
This study evaluated a total of 376 patients, including 185 obese 
patients followed in the OC and 191 obese patients admitted 
to the outpatient clinic. The obese patients followed in the OC 
were found to have higher awareness of and compliance with 
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cancer screening tests after the training than the obese patients 
admitted to the outpatient clinic. Our study revealed that the 
factors of being female, being followed in the OC, and resid-
ing in an urban area were positively associated with participa-
tion in cancer screening tests.

In Turkey, the prevalence of obesity in women is approxi-
mately twice that of men10. Our study revealed that the female 
gender ratio was statistically significantly higher among the 
patients followed in the OC compared with those who pre-
sented to the outpatient clinic. We consider that this situation 

Table 1. Demographic characteristics of the patients.

Demographic characteristics
All patients

(n=376)
Patients followed at 

the OC (n=185)
Outpatients

(n=191)
P

Age
50.33±10.89

(19-79)
52.23±9.82

(21–73)
48.49±11.57

(19–79)
0.001

Gender
Female 308 (81.9) 174 (94.1) 134 (70.2)

<0.001
Male 68 (18.1) 11 (5.9) 57 (29.8)

Marital status

Single 40 (10.6) 13 (7) 27 (14.1)

0.082Married 291 (77.4) 149 (80.5) 142 (74.3)

Separated/divorced 45 (12) 23 (12.4) 22 (11.5)

Educational 
background

Illiterate 8 (2.1) 1 (0.5) 7 (3.7)

0.369

Primary school 168 (44.7) 85 (45.9) 83 (43.5)

Secondary school 40 (10.6) 18 (9.7) 22 (11.5)

High school 91 (24.2) 46 (24.9) 45 (23.6)

University 61 (16.2) 32 (17.3) 29 (15.2)

Master’s degree/PhD 8 (2.1) 3 (1.6) 5 (2.6)

Occupation

Unemployed 18 (4.8) 10 (5.4)a 8 (4.2)a

<0.001

Housewife 181 (48.1) 105 (56.8)a 76 (39.8)b

Worker 81 (21.5) 14 (7.6)a 67 (35.1)b

Civil servant 26 (6.9) 7 (3.8)a 19 (9.9)b

Retired 70 (18.6) 49 (26.5)a 21 (11)b

Place of residence
Urban area 344 (91.5) 172 (93) 172 (90.1)

0.310
Rural area 32 (8.5) 13 (7) 19 (9.9)

With social security 354 (94.1) 171 (92.4) 183 (95.8) 0.163

OC: obesity center. Results are shown as mean±SD (min–max) or n (%) values. Student’s t-test, Pearson chi-square test, and Fisher’s exact test. Different lowercase 
letters in a row indicate statistically significant differences between groups. Bold: Of all the 376 patients included in the study, 81.9% were female and 18.1% 
were male, with a mean age of 50.33±10.89 years (min.: 19; max.: 79). The ratio of female patients (p<0.001) and mean age (p=0.001) were found to be higher 
in patients followed in the OC compared with those followed in the outpatient clinic. The housewife and retired rates in OC (p<0.001) and the worker and civil 
servant rates in the outpatient clinic (p<0.001) were found to be statistically higher.

Table 2. The status of patients undergoing cancer screening test prior to the training.

Screening tests* All patients Patients followed at the OC Outpatients P

Receiving cancer screening (n=376) 254 (67.6) 144 (77.8) 110 (57.6) <0.001

PAP smear/HPV DNA tests (n=308) 158 (51.3) 92 (52.9) 66 (49.3) 0.529

Breast self-exam (n=308) 160 (51.9) 89 (51.1) 71 (53) 0.749

Mammography (n=308) 122 (39.6) 79 (45.4) 43 (32.1) 0.018

Colonoscopy/sigmoidoscopy (n=376) 44 (11.7) 23 (12.4) 21 (11) 0.665

Fecal occult blood test (n=376) 42 (11.2) 19 (10.3) 23 (12) 0.586

*The number of patients (n) who needed to have screening tests was specified according to the indication by gender. OC: obesity center. Findings are shown 
with n (%) values. Pearson chi-square test and Fisher’s exact test. Bold: The rate of having cancer screening tests (p<0.001) as well as mammography (p=0.018) 
and PSA test (p=0.004) prior to the training in patients followed in the OC was found to be statistically significantly higher than that of the outpatients.
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was rooted in the fact that the majority of those who presented 
to the OC were women because the prevalence of obesity was 
higher in women. Yildirim and Eryilmaz evaluated the profile 
of patients who presented to the OC in their study conducted 
in Konya/Turkey and stated that 91.3% of the patients were 
female and 8.7% were male11. These rates seem to be compat-
ible with our study.

In this study, 67.6% of the patients stated that they had 
at least one cancer screening test done prior to the training. 
This rate was found to be 77.8% in the patients followed in 
the OC, whereas it was 57.6% in the patients admitted to the 
outpatient clinic. The rate of getting cancer screening tests 
done after receiving relevant training was found to be 64.1% 
in all patients, 78.9% in those followed in the OC, while it was 
49.7% in patients admitted to the outpatient clinic, indicating 
a significant difference between the two groups. This significant 
difference between the patients followed in the OC and those 
admitted to the outpatient clinic in terms of the tendency of 
getting cancer screening tests done may result from the fact 
that the health-seeking behavior of the patients followed up in 
the OC is more advanced, and trainings on “obesity and can-
cer” and “cancer screenings” are given as a standard procedure 
in the third module in the OCs12.

It is stated that obesity most likely is a barrier to screen-
ing for breast and cervical cancers, particularly among white 
women13. The detailed analysis of the cancer screenings 
shows us that the percentage of women who were supposed 
to do breast self-exam but never did so was 18.6% in total. 
This rate was 13.8% for women followed in the OC, while 
it was 24.8% for those admitted to the outpatient clinic, 
indicating a significant difference between the two groups. 
In addition, those who did breast self-exam after training 
were significantly higher in the patients followed in the OC. 
In our study, the rate of having mammography in patients 
who needed that was found to be 49% in total. Bussiere et al. 

examined the impact of obesity on patients’ access to breast 
cancer screening tests. That study included women between 
the ages of 40 and 75 years and reported that the rate of 
mammography in the last 2 years was 63.3% in obese women 
and 69.8% in non-obese women6. This result supports that 
obesity is a barrier to breast cancer screening. In obese indi-
viduals, reasons such as low self-esteem and poor body per-
ception, as well as fear of humiliation, concern about lack 
of respect from healthcare providers, and unwillingness to 
hear weight loss advice may have exerted a negative impact 
on the desire to seek healthcare.

Our study found that 58% of the patients who were sup-
posed to have a Pap smear screening test actually had it. Also, the 
rate of those who had a Pap smear screening test after training 
was higher in the patients followed up in the OC in compar-
ison with those admitted to the outpatient clinic, yet this dif-
ference was not statistically significant.

According to the study conducted by Bussiere et al. in 
France, the rate of having a Pap smear in the last 3 years was 
found to be 61% in obese patients and 74% in non-obese 
patients6. Richard et al. examined the impact of lifestyle 
and health-related factors on participation in cervical can-
cer screening in a population-based study of Swiss women. 
The study that was conducted with 7,319 women aged 
20–69 years revealed that the rate of receiving cervical can-
cer screening tests in the last 3 years was 72.9%. When mul-
tiple variables were adjusted, the odds ratio of participation 
in cervical cancer screening tests in obese women was found 
to be significantly lower (OR=0.64; 95%CI)14. This study is 
a good example of the negative impact of obesity on cancer 
screening participation.

It is known that overweight and obesity are associated 
with an increased risk of colorectal cancer15. In this study that 
included obese patients, we found the rate of those who got 
the FOB test done was 16.1% among those who needed to 

Table 3. The status of patients undergoing cancer screening after the training.

Types of screening tests* All patients Patients followed in the OC Outpatients p

Cancer screening (n=376) 241 (64.1) 146 (78.9) 95 (49.7) <0.001

PAP smear/HPV DNA tests (n=308) 12 (3.9) 8 (4.6) 4 (3) 0.468

Breast self-exam (n=308) 233 (75.6) 144 (82.8) 89 (66.4) 0.001

Mammography (n=308) 14 (4.5) 10 (5.7) 4 (3) 0.249

Colonoscopy/sigmoidoscopy (n=376) 2 (0.5) 1 (0.5) 1 (0.5) 0.999

Fecal occult blood test (n=376) 4 (1.1) 2 (1.1) 2 (1) 0.999

*The number of patients (n) who needed to have screening tests was specified according to the indication by gender. OC: obesity center. Findings are shown 
with n (%) values. Pearson chi-square test and Fisher’s exact test. Bold: The rate of having cancer screening done (p<0.001) and breast self-exam (p=0.001) 
after the training in patients followed up in the OC was found to be statistically higher than those of outpatients.



5

Rev Assoc Med Bras. 2024;70(8):e20240261

Türkoğlu S et al.

get it done. We also revealed that the rate of those who under-
went colonoscopy/sigmoidoscopy in the last 10 years among 
those who needed that was only 15.4%. A recent study states 
that colorectal cancer screening starting at 45 or 40 years of age 
instead of at 50 years of age, or shortening screening intervals, in 
women and men with obesity appears cost-effective16. For this 
purpose, it can be said that developing special approaches for 
obese individuals in cancer screening programs can produce 
cost-effective results.

In this study, the rates of undergoing cancer screening 
tests and mammography before the training were found to 
be statistically higher in patients followed up in the OC 
compared to those of the outpatients, a situation that may 
be attributed to the positive effect of being followed up in 
a center on health awareness in general or to the partici-
pation of obese individuals with higher health awareness 
in the OC.

Our study also has some limitations. First of all, the 
patients followed in the OC were predominantly female, and 
those who were admitted to the outpatient clinic were differ-
ent from those in the OC in terms of gender ratios. Second, 
due to the COVID-19 pandemic, which started in December 
2019 with the first case seen in our country in March 2020, 
our patients’ behavior patterns were affected and their inter-
actions with the outside world decreased accordingly, which 
may have influenced our patients’ behaviors to participate in 
cancer screening programs.

CONCLUSION AND RECOMMENDATIONS
Monitoring obese patients in target-oriented facilities such 
as an OC increases the chance of success in the fight against 
obesity and related health problems. In this regard, OCs that 
prove beneficial in the fight against obesity should be expanded 
across our country and the world with increased service capac-
ity. We hope that the findings of our study will benefit future 
research to be conducted in a more comprehensive manner as 
a multi-center study.

ACKNOWLEDGEMENTS
This study is derived from the medical specialization thesis of 
the first author under the mentorship of the second author. 
The abstract of this study was presented as an oral presentation 
at the 10th International Trakya Family Medicine Congress on 
March 27, 2021.

AUTHORS’ CONTRIBUTIONS
ST: Conceptualization, Data curation, Formal Analysis, 
Supervision, Writing – original draft, Writing – review & 
editing. MÖ: Conceptualization, Data curation, Formal 
Analysis, Supervision, Writing – original draft. RNE: Data 
curation, Formal Analysis, Supervision, Writing – original 
draft. ABA: Formal Analysis, Writing – original draft, Writing 
– review & editing.

REFERENCES
1. Gupt H, Garg S. Obesity and overweight—their impact on individual 

and corporate health. J Public Health (Berl). 2020;28:211-8. https://
doi.org/10.1007/s10389-019-01053-9

2. Yang M, Liu S, Zhang C. The related metabolic diseases and 
treatments of obesity. Healthcare (Basel). 2022;10(9):1616. 
https://doi.org/10.3390/healthcare10091616

3. Zahra A, Moazzama S, Jamal Z, Saleem A, Asghar M. Obesity 
associated with depression, environmental factors, and stress related 
eatings. ScienceOpen Preprints. 2022. https://doi.org/10.14293/
S2199-1006.1.SOR-.PPJ8OL5.v1

4. Karra P, Winn M, Pauleck S, Bulsiewicz-Jacobsen A, Peterson L, 
Coletta A, et al. Metabolic dysfunction and obesity-related cancer: 
beyond obesity and metabolic syndrome. Obesity (Silver Spring). 
2022;30(7):1323-34. https://doi.org/10.1002/oby.23444

5. Arnold M, Pandeya N, Byrnes G, Renehan PAG, Stevens GA, Ezzati PM, 
et al. Global burden of cancer attributable to high body-mass index 
in 2012: a population-based study. Lancet Oncol. 2015;16(1):36-46. 
https://doi.org/10.1016/S1470-2045(14)71123-4

6. Bussière C, Sicsic J, Pelletier-Fleury N. The effects of obesity and 
mobility disability in access to breast and cervical cancer screening 
in france: results from the national health and disability survey. 
PLoS One. 2014;9(8):e104901. https://doi.org/10.1371/journal.
pone.0104901

7. Maruthur NM, Bolen S, Brancati FL, Clark JM. Obesity and 
mammography: a systematic review and meta-analysis. J Gen Intern 
Med. 2009;24(5):665-77. https://doi.org/10.1007/s11606-009-
0939-3

8. Maruthur NM, Bolen SD, Brancati FL, Clark JM. The association 
of obesity and cervical cancer screening: a systematic review and 
meta-analysis. Obesity (Silver Spring). 2009;17(2):375-81. https://
doi.org/10.1038/oby.2008.480

9. TEMD Obesity, Lipid Metabolism, Hypertension Sample 
Group. Obesity Diagnosis and Treatment Guide 2019, 
8th ed.  Ankara:  Turkish Society of  Endocrinology and 
Metabolism; 2019.

10. Ünal B, Ergör G, Horasan GD, Kalaça S, Sözmen K. Turkey chronic 
diseases and risk factors survey. Ankara: Turkish Public Health 
Institution; 2013.

https://doi.org/10.1007/s10389-019-01053-9
https://doi.org/10.1007/s10389-019-01053-9
https://doi.org/10.3390/healthcare10091616
https://doi.org/10.14293/S2199-1006.1.SOR-.PPJ8OL5.v1
https://doi.org/10.14293/S2199-1006.1.SOR-.PPJ8OL5.v1
https://doi.org/10.1002/oby.23444
https://doi.org/10.1016/S1470-2045(14)71123-4
https://doi.org/10.1371/journal.pone.0104901
https://doi.org/10.1371/journal.pone.0104901
https://doi.org/10.1007/s11606-009-0939-3
https://doi.org/10.1007/s11606-009-0939-3
https://doi.org/10.1038/oby.2008.480
https://doi.org/10.1038/oby.2008.480


6

Rev Assoc Med Bras. 2024;70(8):e20240261

Obese patients’ participation in cancer screening

11. Yıldırım Dİ, Eryılmaz MA. Evaluation of patient profiles and 
training effectiveness of patients applying to obesity centres. 
Ankara Med J. 2020;20(2):327-36. https://doi.org/10.5505/
amj.2020.90217

12. Nur Eke R. The role of obesity centres in the fightagainst 
obesity: the case of Antalya province. Turkish J Fan Med 
Prim Care. 2021;15(1):19-26. https://doi.org/10.21763/
tjfmpc.791794

13. Cohen SS, Palmieri RT, Nyante SJ, Koralek DO, Kim S, Bradshaw 
P, et al. Obesity and screening for breast, cervical, and colorectal 
cancer in women: a review. Cancer. 2008;112(9):1892-904. https://
doi.org/10.1002/cncr.23408

14. Richard A, Rohrmann S, Schmid SM, Tirri BF, Huang DJ, Güth U, et al. 
Lifestyle and health-related predictors of cervical cancer screening 
attendance in a Swiss population-based study. Cancer Epidemiol. 
2015;39(6):870-6. https://doi.org/10.1016/j.canep.2015.09.009

15. Sawicki T, Ruszkowska M, Danielewicz A, Niedźwiedzka E, Arłukowicz T, 
Przybyłowicz KE. A review of colorectal cancer in terms of epidemiology, 
risk factors, development, symptoms and diagnosis. Cancers (Basel). 
2021;13(9):2025. https://doi.org/10.3390/cancers13092025

16. Yeoh A, Mannalithara A, Ladabaum U. Cost-effectiveness of earlier 
or more intensive colorectal cancer screening in overweight and 
obese patients. Clin Gastroenterol Hepatol. 2023;21(2):507-19. 
https://doi.org/10.1016/j.cgh.2022.07.028

https://doi.org/10.5505/amj.2020.90217
https://doi.org/10.5505/amj.2020.90217
https://doi.org/10.21763/tjfmpc.791794
https://doi.org/10.21763/tjfmpc.791794
https://doi.org/10.1002/cncr.23408
https://doi.org/10.1002/cncr.23408
https://doi.org/10.1016/j.canep.2015.09.009
https://doi.org/10.3390/cancers13092025
https://doi.org/10.1016/j.cgh.2022.07.028

