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Abstract

Background and aim: Cervical cancer is one of the most common causes of cancer mortality among women worldwide 

but it is one of the most preventable cancers due to the Pap smear test. The aim of this study was to estimate the participa-

tion rate of females in screening of cervical cancer with Pap smear test. 

Methods: The study took place in a hospital in Rural Northern Greece during April and May 2007. Convenience sam-

pling was performed and questionnaires were completed by 214 eligible females aged 20–64 years. 

Results: One hundred and twenty four (57.9%) of the participants had had a Pap-test at some point in their lifetime. 72 

of them (33.65%) had the test performed for the first time according to current guidelines. 13.6% were unaware about 

the recommended onset age of the test, 16.4% did not know the proper intervals, while 22.4% did not know the recom-

mended upper age limit. 32.6% were informed by mass media, family members and friends. The take-up rates, the source 

of information and the setting where the examination was performed were related to age, origin, income, educational 

status, type of occupation and place of residence. Disparities in participation rates were detected. 

Conclusions: Special efforts should be made by National Health Services towards enhancing secondary prevention of 

cervical cancer by increasing participation rates of older women, those with lower educational background, females with 

low income, Roma, retired or unemployed and residents of rural areas. Hippokratia 2011; 15 (4): 346-352
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Cervical cancer is one of the most common causes of 

cancer mortality among women worldwide. Despite its 

high prevalence, it is one of the most preventable cancers 

due to the wide application of Pap smear test, an easy and 

cheap screening tool1. The disease affects mainly less de-

veloped countries where 83.1% of the cases and 85.55% 

of the deaths are registered2. Moreover, it causes more 

than 2.7 million years of life lost in women 25 to 64 years 

universally3 . In Europe (the 27 countries in the European 

Union) cervical cancer is the fourteenth cause of cancer 

related mortality in females. The incidence of the disease 

in Europe shows a peak in the age group of 45-50 years 

and one in the age group of 80-85 years4. Mortality of cer-

vical cancer demonstrates decreasing trends from 1973 

to 20012. This could be partially attributed to widespread 

screening with Pap-smear test. Its wide application as a 

screening tool for cervical cancer led to the decrease of 

the mortality of the disease up to 80% in countries with 

organized screening systems such as United Kingdom, 

Netherlands, Scandinavian countries5. In European coun-

tries that reduction was about 50-60% 6. In Greece 166 

deaths/100.000 from cervical cancer were reported dur-

ing 2008. Crude mortality rate was 5.5/100.000 and age-

specific mortality rate 3.8/100.0007. In accordance with 

international data the disease affects mainly women over 

40 years, while its incidence increases with age. Alike 

the situation in the European Union, mortality in Greece 

shows a decreasing trend from 1961 towards 20068.

Infection with Human Papilloma Virus (HPV) is a 

necessary condition for cervical cancer in combination 

with other causal factors. It is estimated that 99% of 

women suffering from cervical cancer were infected with 

HPV9 . Types 16 and 18 are most frequently detected. 

About 50-80% of sexually active women will be infected 

by HPV at some time throughout their life 10.

Other risk factors for cervical cancer include multi-

parity 11, use of per os contraceptives for more than five 

years12, smoking13, immunosuppression, concomitant in-

fection with sexually transmitted virus other than HPV 

(e.g. Herpes simplex virus-2)14 , multiple sexual partners 

or sexual contact at an early age as well as low social 

class15 .  

According to the recommendations of the Commit-

tee of the European Union for the screening of cancer, 

test-Pap is recommended the latest at the age of 30 and 

certainly not before the age of 20. The upper age limit de-

pends on the available economic resources, but it should 

not be lower than 60 years old. The intervals should be 3 

to 5 years16 .

Pap-test was introduced in clinical practice in the 
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1950’s. Its specificity and sensitivity vary. In the litera-

ture two meta-analyses are referred. According to the first 

one, sensitivity varies from 11% to 99% and specificity 

from 14% to 97%17. The second meta-analysis describes 

sensitivity from 30 to 87% and specificity from 86 to 

100% 6.   

 From the review in the literature, a 53.49% partici-

pation rate was reported in Greece, in a screening pro-

gramme for cervical cancer in Chalkidiki (Ormilia) while 

in the municipality of Messinia and Ilia the participa-

tion rate was 58.4% 18. A second study about females’ 

knowledge and their attitude towards family planning is 

referred19. In this study 29-30.1% of the participants had 

a Pap-test performed during the year before the study19 

. Hellas Health I survey recorded that 59.4% of Greek 

women aged 21-69 years performed Pap-smear test with-

in the past 3 years 20. In a study in a Greek province 79% 

of the female who participated had conducted Pap smear 

test at least once in their lifetime21.

 The main purpose of the present study is to determine 

women’s participation in screening of cervical cancer 

with Pap-test, in a rural area in Northern Greece, and the 

identification of the factors that affect compliance with 

current recommendations. Moreover, women’s knowl-

edge about present guidelines for the prevention of the 

disease and the source of information are being studied. 

Finally, the role of the National Health System in screen-

ing is being investigated.

Materials and Methods

A questionnaire was administered to females, who 

accompanied patients to the Emergency Department of 

General Hospital of Veria, Imathia, a rural area in North-

ern Greece, from April through May 2007. The target 

population was restricted to females 20-64 years old. Ex-

clusion criteria were: a prior diagnosis of cervical cancer 

and history of total hysterectomy.

The questionnaire included 34 questions divided into 

6 units. These questions recorded participants’ demo-

graphic characteristics and were tailored to investigate 

the occurrence of the examination, their participation in 

other screening tests, knowledge about current guidelines 

for Pap-test and degree of adherence to them, information 

and source of information about Pap smear, as well as, 

confidence in Public Health Services.

In order to determine precisely the exact participation 

rate, according to the age of each participant, two new 

variables were computed: the ideal number of Pap-tests 

and compliance index. The first variable derives from the 

ratio of the difference between the age of each participant 

with the lower onset age of Pap-test (20 years), divided 

with the intervals of the examination (3 years):

Ideal number of Pap-tests=(age-20)/3

Compliance index is defined as the ratio between the 

total number of Pap-tests of each participant and the ideal 

number of them: 

Compliance index=total number of Pap-tests/ideal 

number

Compliance index lower than one, indicates lower 

number of Pap-test than the proposed for the participant’s 

age. The opposite stands for compliance index higher 

than one. Obviously index equal to one means that the 

proposed number of Pap-tests is the same with the actual 

one. 

Statistical Analysis

All statistical analysis was performed using the sta-

tistical software SPSS for Windows22. Analysis of the 

sample’s demographic characteristics, as well as the par-

ticipants’ answers, were conducted with descriptive sta-

tistics and the calculation of mean, standard deviation, 

range, minimum and maximum and frequency’s analysis. 

The variables which deviated significantly from normal-

ity were analyzed through non-parametric tests. To in-

vestigate a statistical correlation between two qualitative 

variables x2 test was applied, in the case of one quanti-

tative and one qualitative variable Kruskal-Wallis test 

for K-Independent samples was used, while Spearman 

correlation was applied for two consecutive quantitative 

variables. Mann-Whitney test for 2-Independent samples 

was used to help identify possible differences between 

groups. The level of statistical significance was set at 

0.05. Linear regression modeling was used to investigate 

the relationship between the compliance index and cer-

tain demographic attributes of women sampled in order 

to assess the adjusted effect of those variables on compli-

ance to cervical cancer screening guidelines. 

Ethical approval was obtained by the Hospital’s Sci-

entific Council in order to conduct the field research, 

while all subjects were informed about the nature and 

the aim of the study before consenting to complete the 

questionnaire.

Results

From the 314 women initially interviewed, 214 

(68.15%) completed the questionnaire, 39 (12.42%) re-

fused to participate for various reasons and 61 (19.43%) 

fulfilled the exclusion criteria and weren’t included in 

the study. Participants’ demographic characteristics are 

summarized in Table 1. Women’s attitudes about cervical 

cancer screening are described in Table 2.

47 (21.9%) of the participants trust little or not at all 

Public Health Services. The physician’s gender was im-

portant for 79 (36.9%) women who preferred a female 

physician to perform the Pap-test. In our study 74 (34.6%) 

of the participants had to transport to a place other than 

their residence to participate in screening. A consider-

able proportion of the women who had conducted a Pap-

smear test (51 women, 41.1%) took part in a screening 

programme driven by personal initiative and 55.5% (95 

women) were encouraged by their partner. Unfortunately 

only 12.1% of the sample (15 women) were encouraged 

by public health services to participate in a screening 

programme and less than one fourth (44 women, 21.8%) 

were even informed by health professionals working in 

the public services. Nevertheless, 67.8% of the women 
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asked expressed their confidence in the Public Health 

System for the administration of cervical cancer screen-

ing. The role of social environment in providing informa-

tion about the Pap smear test has also emerged with about 

one third of the women asked (32.6%) reporting that they 

received information from the mass media and family or 

friends.

Knowledge of women about Pap-test was investi-

gated by means of three open-ended questions about the 

recommended onset age of the test, intervals and upper 

age limit. An important finding was that 178 (83.2%) and 

126 (58.9%) women were incorrectly informed about 

the intervals between Pap-tests and the upper age limit 

of the examination respectively. Incorrectly informed 

about current recommendations were women aged 20-

24 (42.86%), those older than 55 years (21.43%), the 

group with income lower than 1.500€/month (20%), 

participants who didn’t graduate from primary school 

(60%) and women of Roma origin (35.7%). Unemployed 

women and housewives were also incorrectly informed 

(57.1% and 59.5% respectively). 

Statistically significant correlation between partici-

pants’ age and their opinion about the onset age of Pap-

test was observed (f: 40.15, p<0.001) with 150 (70.1%) 

of them being aware about the proper onset age. 85 

(87.63%) of the women aged 25-45 years knew the prop-

er onset age, while 16 (20%) of those aged 50-64 years, 

as well as, 6 (30%) of the participants aged 20-24 years 

were uninformed (Table 3).

Source of information about cervical cancer screen-

ing was statistically related with age (f: 63.05, p<0.001), 

education (f: 37.06, p<0.001) and occupation (f: 38.44, 

p<0.001) (Table 3). Participants younger than 44 years 

(38.46%), those with full time occupation (35.35%) and 

university graduates (45.76%) chose to be informed by a 

private health care provider, while those over the age of 

44 years (39.17%) and graduates from primary/second-

ary level of education (34.7%) preferred the mass media 

and friends or family.

Selection of the setting where the test was performed 

was related to age (f: 36.65, p<0.001), income (f: 11.37, 

p=0.023) and education (f: 14.77, p=0.008) (Table 3). 

Private care providers were preferred by 41.17% of uni-

versity graduates, 49.5% of those with income higher 

than 1.500€/month and 57% of women aged 20-49 years. 

On the other hand public health services were selected by 

45.45% of women with income less than 1.500€/month, 

as well as 47.7% of those aged older than 50 years.

Finally as shown in Table 4 45.1% of the sample 

participated in cervical cancer screening programs as 

frequently (or even more) as it is recommended by cur-

rent guidelines. A negative correlation between age and 

compliance index was recorded (r=-0.17, p=0.00), with 

younger women having a higher compliance index. 

Compliance increased linearly with income and level 

of education. Both Greek women (p=0.001) and im-

migrants (p=0.026) had higher compliance than Roma. 

Women with a full time occupation had a higher compli-

ance index compared to unemployed (p=0.001), retired 

(p=0.005) and housewives (p=0.001). 

A linear regression model depicting the association 

between the compliance index and demographic charac-

teristics of women was applied as illustrated in Table 5. A 

negative association between age and compliance index 

was recorded (β= -0.184, p=0.011), with younger women 

having a higher compliance index. On the other hand 

compliance increased linearly with income (β= 0.281, 

p<0.001), meaning that women of higher income fol-

lowed more closely current guidelines for cervical cancer 

screening. Greek women also showed higher compliance 

than immigrants or Roma (β= -0.214, p=0.001) even after 

adjusting for socioeconomic factors such as income and 

education. 

Table 1:  The demographic characteristics of the partici-

pants which were considered as independent variables of the 

statistical analysis.

Frequency

N (%)

Frequency

N (%)

Age Income (€/month)

20 – 24 20   (9.3) <1.500€ 90 (42.0)

25 – 29 26 (12.1) 1.500-3.000€ 89 (41.6)

30 – 34 22 (10.3) >3.000€ 35 (16.4)

35 – 39 24 (11.2) Educational level

40 – 44 25 (11.7) Insufficient 8 (3.7)

45 – 49 21 (  9.8) Primary 26 (12.1)

50 – 54 25 (11.7) Secondary 121 (56.6)

55 – 59 22 (10.3) University 59 (27.6)

60 – 64 29 (13.6)

Marital status                      Number of children

Unmarried 37 (17.3) 0 52 (24.3)

Married 163 (76.2) 1 31 (14.5)

Divorced 4 (1.8) 2 90 (42.0)

Widow 10 (4.7) 3 29 (13.6)

≥4 12  (5.6)

Occupation Place of residence

Full time 116 (54.2) Urban area 140 (65.4)

Part time 27 (12.6) Rural area 74 (34.6)

Unemployed 31 (14.5) Insurance

Retired 15 (  7.0) Insured 209 (97.7)

Housewife 25 (11.7) Uninsured 5   (2.3)

Origin

Greek 186 (86.9)

Roma 9 (4.2)

Immigrants 9 (8.9)
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Table 2: Women’s attitudes about cervical cancer screening (Pap smear test).

Frequency
N (%)

Frequency
N (%)

Ever had Pap smear test Most recent Pap smear test performed
Yes 124 (57.9) During last year                                                                            34 (27.4)
No 90 (42.1) During last two years                                                                    58 (46.8)

Over two years ago                                                                  32 (25.8)
Future repetition of Pap-test Source of information about Pap-test
Yes  150 (70.1) PHCP*                   58 (30.1)
No  34 (15.9) PHS**                                                      22 (11.4)
Undecided  30 (14.0) PHCP and PHS* 8 (4.1)
Prefered physician’s gender Mass media/family/friends                    63 (32.6)
Male 7 (3.3) PHCP* and mass media/family                          22 (11.4)
Female     79 (36.9) PHS** and mass media/family 20 (10.4)
No preference                               128 (59.8)
Level of confidence in PHS*
Totally 53 (24.8)
Enough  92 (43.0)
Little  28 (13.1)
Not at all                                          19 (8.8)
Don’t know                                      22 (10.3)
Encouraged to participate in screening by
PHCP*                52 (42.0) Husband/sexual partner involvement
PHS**                                                   15 (12.1) Yes  95 (55.5)
PHCP* and PHS**                                             6 (4.8) No  12 (7.1)
Personal initiative                              51 (41.1) Not involved                 64 (37.4)
Performance of Pap-test
Setting Place
PHCP*                 55 (44.4) Place other than residence           74 (34.6)
PHS**                                                    35 (28.2) Place of residence                      137 (64.0)
PHCP* and PHS**                                             34 (27.4) Unaware 3 (1.4)
Setting of smears’ interpretation 
PHCP*                 79 (63.7)
PHS**                                                    29 (23.4)
PHCP* and PHS**                                             16 (12.9)
*PHCP: Private health care provider                 **PHS: Public Health Services
Womens’ participation and attitudes about cervical cancer screening with Pap smear test as well as source of Information about 

it and level of confidence in PHS for test’s performance.

Table 3: Results of statistical analysis.

Fischer’s exact test (p)

Awareness
about Pap-test

Source
of Information 
about Pap-test

Setting of
Pap-test’s performance

Age 16.18 (0.023) 63.05 (<0.001) 36.65 (<0.001)

Income 7.66 (0.023) NSa 11.37 (0.023)

Education 11.86 (0.019) 37.06 (<0.001) 14.77 (0.008)

Origin 43.54 (<0.001) NSa NSa

Occupation NSa 38.44 (<0.001) NSa

Residence NSa NSa NSa

Knowledge of: Onset age 
of Pap-test

Intervals 
Between tests

Upper age limit 
of Pap-test

Age 40.15 (<0.001) NSa NSa

Income 21.31 (0.005) NSa NSa

Education 31.51 (<0.001) 10.8 (<0.001) 12.02 (0.037)

Origin 16.10 (<0.001) 16.36 (<0.001) 12.99 (0.009)

Occupation 26.64 (<0.001) 9.99 (0.023) 19.68 (0.005)

Residence NSa NSa NSa

aNS:No Significant

Results of statistical association between women’s awareness about current guidelines for cervical cancer screening with Pap-

test, source of information and setting of Pap-test’s performance, as well as women’s knowledge about current guidelines for 

cervical cancer screening with Pap-test with their demographic characteristics.
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Discussion

In our study age, income, educational level, type of 

occupation and origin were identified as significant fac-

tors associated with participation rates in Pap-test screen-

ing programs, women’s source of information about 

them, their knowledge about guidelines and preferred set-

ting of test performance. Women that do not usually com-

ply with the guidelines for cervical cancer screening are 

older in age, uninsured and belong in minority groups23,24, 

of lower socioeconomic status24,25. In a study conducted 

in Spain participation rate in screening of cervical cancer 

with Pap-test was associated with educational level, fam-

ily status, occupation, place of residence26. 

With the application of the compliance index it was 

found that women’s adherence to the established guide-

lines was unsatisfactory. More than half of the partici-

pants (54.84%, n=68) who have performed Pap-test did 

not comply with the current guidelines.  Our finding that 

compliance decreased with age is concordant with exist-

ing literature23 and important, because younger women 

are at greater risk for contracting HPV than are their older 

counterparts27 and therefore in higher risk of developing 

cervical lesions (CIN) that can easily be identified by Pap 

smear testing 28,29. 

The vast majority of the sample (90.2%, n=193) con-

sidered themselves informed about the Pap-test, a claim 

that was not supported by their actual answers. This dis-

crepancy between the participants’ opinion of their infor-

mation status and their answers suggests that the way and 

the sources of information provided to the public need to 

be reconsidered. Information provided on cervical can-

cer screening need to be revised following precise and 

evidence-based guidelines. 

Only a quarter of the participants were informed by 

Public Health Services (PHS), and a small proportion at-

tended an organized public screening programme. Inef-

ficiency and a partial absence of PHS in the field of dis-

persing public information about screening were clearly 

demonstrated. It is necessary to reorganize and reinforce 

the role of PHS in this field.

Less than one third of the sample chose the public 

health sector setting to have a Pap-test performed. A 

preference for a private physician was indicated. This 

fact could probably be attributed to other factors, such 

as the nature of the examination that provokes embar-

rassment when a proper physician-patient relationship 

is not assured30,31 and the fact that in Greece outpatient 

gynaecologic services are mainly private. 

Table 4: Compliance index to current Pap-test guidelines.

Compliance Index Frequency

N (%)

Less than recommended (<1) 68 (54.9)

as recommended (=1) 6 (4.8)

More than recommended (>1) 50 (40.3)

The observed frequency of compliance index to current Pap-test guidelines  

Table 5: Association between compliance index and demographic characteristics of women

95% Confidence Interval 

for B

B SE Β p
Lower 

Bound

Upper 

Bound

Age -0.011 0.004 -0.184 0.011 -0.020 -0.003

Income 0.313 0.085 0.281 <0.001 0.146 0.480

Educational level 0.201 0.104 0.162 0.054 -0.003 0.406

Marital status 0.132 0.121 0.070 0.276 -0.106 0.371

Origin -0.509 0.145 -0.214 0.001 -0.796 -0.223

Residence 0.118 0.102 0.070 0.249 -0.083 0.318

Working status -0.151 0.113 -0.089 0.182 -0.373 0.071

Adjusted R2: 29.4%

Linear regression model depicting the association between the compliance index to current Pap-test guidelines and demo-

graphic characteristics of women.
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It is worth mentioning that, on the other hand, a sig-

nificant percentage (43%) of the sample trust the public 

health services, even though only 28.2% of the sample 

selects them exclusively for having their cervical cancer 

screening.

Results from this study are in accordance with find-

ings from both Chalkidiki and Messinia study18, and Hel-

las Health I survey20  which recorded participation rates 

of 53.49% and 59.4% respectively while a study in a 

Greek province reported that 79% of the participants had 

conducted the Pap-test at least once in their lifetime21. On 

the other hand in countries with organized screening pro-

grams such as Sweden, Finland, United Kingdom partici-

pation rates come up to 80% 32.

In Greece cancer screening is opportunistic and not 

systematic33. Such activities are mainly occasional and 

depend on every woman’s personal initiative, in contrast 

to other countries such as the Scandinavian countries, 

United Kingdom or the Netherlands5. The organization 

and implementation of a nationwide system for screening 

population must become a high priority. Moreover, spe-

cial efforts should be made by the Public Health Services 

towards increasing participation rates of older women, 

those with lower educational background, females with 

income of less than 1.500€/month, Roma, retired or un-

employed women and residents of rural areas. The ways 

of informing sufficiently and properly these vulnerable 

populations could be the subject of another study.

The results of this study should be interpreted under 

the context of its limitations. Firstly, the women inter-

viewed did not derive through stratified sampling. They 

were recruited from consecutive women accompanying 

patients at an emergency department. One could suggest 

that people who visit public hospitals represent a special 

group with specific social, economic and cultural char-

acteristics. The selection of the sample from the emer-

gency department, and not from outpatient clinics, aimed 

to counterbalance this bias. According to the data of the 

last census from the National Statistics Service (NSSG 

2007)34, the representation of each age-group of the sam-

ple is comparable to the actual population of the prefec-

ture of Imathia. Women aged 20-64 in Imathia, which is 

the target age group of the study, are 4338534. Finally, 

the response rate (68.15%) should be taken into consid-

eration upon the interpretation of the results. Origin was 

used with caution because of the unequal representation 

of each subgroup at the sample (Greek, Roma and immi-

grants). However, its statistical correlation with the vari-

ables under study was considered important. 

According to this study cervical cancer screening in 

the sample of women of this study is not accomplished 

within acceptable levels of population coverage, compli-

ance and socioeconomic strata. Cervical cancer represents 

a substantial public health problem with economic and 

social dimensions, potentially life-threatening. Prompt 

detection at an early stage improves the prognosis of the 

disease, quality of life and in many cases reduces mor-

tality. Cervical cancer screening should be part of orga-

nized screening programs that address the whole popu-

lation recommended to participate1. Taking these factors 

into consideration, efforts must be made by the state for 

wide, organized and systematic application of screening 

population-based programs, promoting the application of 

current guidelines and providing equal opportunities for 

their implementation.
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