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a B S t r a c t

Background: Organized cervical screening program has led to prevention of cervical 
cancer prevention worldwide. Women’s knowledge and attitudes is linked to their 
participation in cervical screening. We studied the knowledge, attitudes and practices 
(KAP) of women about cervical cancer prevention and the related factors in Tehran, 
I.R. of Iran. 
Methods: Trained interviewers used a validated questionnaire to study KAP in 
healthy women about cervical cancer prevention. We studied association between 
women’s knowledge and their attendance in cervical screening with different 
explanatory variables. We used logistic regression model for statistical analyses. 
Results: We recruited 799 women in this study. The women’s knowledge about 
cervical cancer prevention was positively associated with age at first pregnancy (P- 
value for trend 0.003). Illiterate women had %93 lower knowledge about cervical 
cancer and screening compared to highly educated women (OR=0.07, CI: 0.34 ,0.01). 
Women who were living in the northern part of the city (higher socio economic status 
(SES)) had about -2fold higher knowledge (OR=%95 ,0.42 CI: 0.64 ,0.30) and had a 
higher participation rate in screening (OR=%95 ,0.40 CI: 0.64 ,0.26) than women in 
the southern (lower SES) part of the city. Woman with a higher knowledge had about 
-2fold higher participation in the screening than those who had lower knowledge 
(OR=%95 ,1.90 CI: 2.70 ,1.30).
Conclusion: We found that higher women’s knowledge, living in the high SES 
area, and higher academic education were statistically associated with attendance to 
screening. Tailored health promotion program for public awareness may increase the 
attendance in cervical screening.
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Factors related to the knowledge....

Introduction of the developing countries. High quality organized 
cervical cancer screening programs have rarely been 
implemented and virtually never sustained in the 
most developing countries3,18. Among the screening 
programs that have been introduced, many of these 
programs have had very poor quality and low cover-
age rate, with little financial support19,20.
Based on population-based cancer registry in I.R 
of Iran, the ASR of cervical cancer was 5.4 per 
100,000 in Golestan province in 201321. The prev-
alence of HPV infection was estimated 7.8% in the 
general female population, and the HPV infection 
was found in 80% of the cervical cancer patients, 
and the most prevalent oncogenic HPV types were 
types 16 and 1822. 
In I.R of Iran and several other countries with a 
relatively low incidence rate of cervical cancer, 
prevention is not prioritized, and there is no organ-
ized screening program for this cancer. Therefore, 
cervical cancer patients are often diagnosed in the 
advanced stages6. In these countries the current 
screening programs are opportunistic, and women 
undertake screening test only if themselves or their 
clinicians take the initiative to screening test, and if 
the women can afford the costs of the screening test 
and eventual follow-up. In such settings, the regular 
usage of pap-smear test depends on the knowledge, 
and attitudes of women about the screening and cer-
vical cancer prevention23. In this study, we evaluated 
women’s knowledge, attitudes and practices about 
cervical cancer and pap-smear screening test in the 
capital city of Tehran, I.R. of Iran, a low incidence 
area that provide cervical screening opportunisti-
cally; i.e. usually women with high socioeconomic 
status and those who visit gynecologists may attend 
cervical screening. In addition, the women with low 
SES who are aware of the cervical cancer risks and 
benefit of cervical screening may attend the screen-
ing programs.

Cervical cancer is the fourth most common 
cancer among women worldwide1 in terms 
of incidence and mortality, representing 

528,000 new cases every year and 266,000 deaths in 
2012. About 70% of global burden falls in the low-
er levels of development areas, and more than one 
fifth of all new cases are diagnosed in India1. The 
highest Age Standardized Incidence Rate (ASR) of 
cervical cancer worldwide is reported in Africa and 
Central America, and the lowest ASR were reported 
in Western Asia, Australia, and North America1. The 
mean incidence and mortality rate of cervical cancer 
in the developing countries is almost twice of devel-
oped countries. Delayed in diagnosis and inadequate 
treatment of cervical cancer contribute to this high-
er mortality to incidence ratio in developing coun-
tries compared to the developed countries2. Studies 
on the natural history of cervical cancer have shown 
that dysplastic precursor lesions progress steadi-
ly from mild to moderate to severe dysplasia, then 
lead to carcinoma in situ, and finally lead to cervical 
cancer3-5. This process takes decades, making cervi-
cal cancer as a suitable disease for screening6-7. In 
high income countries the incidence rate of cervical 
cancer decreased significantly in the last decades 
because of the organized screening programs1. Like-
wise, screening program decreased the incidence rate 
of cervical cancer in some high risk area, including 
China, Taiwan, Korea, and India8-12, although this 
reduction was much smaller than the high income 
countries13. Persistent infection with oncogenic types 
of human papilloma virus (HPV) is necessary cause 
of the cervical cancer occurrence14-17. The most fre-
quent oncogenic subtypes for HPV are 16 and 18, 
which account for developing 70% of cervical can-
cer cases worldwide5. Due to the high prevalence of 
HPV infections and lack of organized screening pro-
grams, the burden of cervical cancer is high in most 
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score equal or more than 47 as the good knowledge 
and the score less than 47 as the weak knowledge. 
All questions were asked by trained interviewer in 
a confidential setting. We avoided asking sensitive 
questions, including history of extra-marital sex, 
due to the religious and cultural barriers. Partici-
pants singed a written inform consent and we en-
sured them that their data will be kept confidential. 
The ethics committee of Tehran University of Med-
ical Sciences approved the study protocol and the 
study instruments (90-03-51-15230). The study was 
conducted from May 2012 until July 2012 in Teh-
ran, I.R. of Iran.
The attitudes questions had five-option answer 
based on Likert scale25, including strongly agree, 
agree, no comment, disagree and strongly disagree. 
The practice question was about women participa-
tion in the screening program during the last five 
years. Based on this part women’s who participat-
ed in screening program less than 5 years ago were 
assumed to be screened and the remaining women 
were categorized as non-screened. 

Methods
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We conducted a cross sectional study. In order to 
select a representative sample of women living in 
Tehran city, we used cluster sampling methods and 
selected the research subjects from different parts of 
the city. We identified all private and public general 
hospitals in the north, south, west and east in Teh-
ran city, and then randomly selected two hospitals 
from each area. Finally, in the 8 selected hospitals 
we interviewed healthy women who were visiting 
patient in these hospitals. We recruited married 
women from all the age groups between 25 to 70 
years old. In addition, the women should have lived 
in Tehran for about 5 years. In total 1038 women 
who were invited to participate in this survey, and 
we interviewed 799. The response rate was 77% 
and 239 (23%) women declined to participate in this 
study because of different reasons including cultur-
al issues and sensitivity to the research questions, 
being busy, illiteracy and difficulties for commu-
nication with the interviewer. We used a standard-
ized questionnaire. The validity of the questionnaire 
was described in detail elsewhere24. Question-
naire composed of three parts, including women’s 
knowledge, attitudes, and history of participation 
in cervical screening. We considered the women’s 
knowledge as the binary response and base on the 
provided answer the women scored as the positive 
(score=1) and negative or null answer (score=0) 
about cervical cancer and the screening test. For 
each woman, we summed up the scores and esti-
mated a total knowledge score. Women were cat-
egorized into good and weak knowledge according 
to the median value of the overall knowledge score. 
The median of women’s knowledge was 47 (range 
between 39 and 55). We considered the knowledge 

Statistical analysis:

We studied association of women’s knowledge sta-
tus (good versus weak) with the marital status, age, 
first pregnancy age, job, location and education. In 
addition, we studied association between attend-
ances to screening with the above explanatory var-
iables.
We used logistic regression model to estimate odds 
ratio (OR) and corresponding 95% confidence inter-
val (95% CI). Factors significantly related to knowl-
edge/practice and their p-value was 0.2 or less were 
entered in to the backward stepwise multiple logis-
tic regression model26. Moreover, we did co-linear-
ity test to select appropriate variable in the logistic



regression model. In addition, we performed the 
likelihood ratio test for goodness of fit of the logis-
tic regression model. We excluded variables which 
their p-value was more than 0.2 from the model. 
We used STATA statistical software version11 to 
perform the statistical analyses. Results of the crude 
and adjusted regression model were presented.

Result 
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knowledge compared to the women with academ-
ic training. However, there was no significant dif-
ference between diploma and academic education 
vis-à-vis women’s knowledge about cervical cancer 
prevention, and the increasing trend was not statisti-
cally significant in the multivariable model. Women 
who lived in the southern, eastern and western part 
of Tehran city had about 50-60% lower knowledge 
compared to those who were living in the northern 
part of the city, which is a relatively high socioeco-
nomic area compared to other parts (Table1).
Based on attitude questions, 198 (25.40%) of wom-
en had no comment about this phrase: “pap-smear is 
expensive”. In addition, 412 (53%) of them believed 
that pap-smear testing was painful. Moreover, 422 
(55%) of women agreed that pap smear test was 
time consuming and 387 (50.90%) agreed that cer-
vical screening disturb their privacy. About 40% of 
women (n=311) disagreed that pap-smear test is an 
effective way for early detection of cervical cancer 
and 56% (n=432) agreed that pap-smear test had no 
effect on cervical cancer prevention (Table 2).   
The univariate analysis showed that marital status, 
age, first pregnancy age, education, location and 
women’s knowledge about cervical cancer pre-
vention were significantly associated with the at-
tendance to screening. In the multivariate model, 
women with age at 30-39 years, 40-49 years had 
2.15-fold (OR=2.15, 95% CI: 1.30, 3.70), and 1.5 
fold (OR=1.5, 95% CI 0.84-2.52) higher rate of at-
tendance to screening compared to women with age 
less than 30 years old However, further increase in 
age was negatively associated with attendance to 
screening. Women with ages of, 50-59 years, and 
those with an age of older than 60 years had lower 
rate of attendance to screening. However the latter 
figures were not statistically significant.
Women who lived in the southern part of Tehran 
had 60% lower attendance to screening (OR=0.40, 
95% CI: 0.26, 0.64) compared to the residences of

In overall, we recruited 799 women in this study. 
The mean age was 39.8 years old (SD12.5±). Almost 
%92.0 of them were currently married woman and 
more than %80 of them were housewives. In this 
study the median of women’s knowledge was 47 
(range between 39 and 55). Furthermore, 9382 
%47.70)) women had good knowledge about 
cervical cancer and the screening. The univariate 
analyses revealed that marital status, age, first 
pregnancy age, education and residential place 
were significantly associated with the women’s 
knowledge about cervical cancer. Based on the 
goodness of fit, all these variables remained in the 
final multivariate logistic model. In the multivariate 
logistic model, there was significant association 
increasing trend by age at first pregnancy and 
the women’s knowledge about cervical cancer 
prevention (P-value for trend=0.003). The odds ratio 
of knowledge was higher among women who has 
an age at first pregnancy of 22-19 year (OR=,1.80 
%95 CI: 26-22  ,(  1.03,3.00 years (OR=%95  ,1.80 
CI: 1.03,3.00 ) , more than 26 years (OR=%95 ,1.80 
CI: 1.03,3.00) and women with unknown age at first 
pregnancy (OR=%95 ,1.80 CI: 1.03,3.00 ) compared 
to the women who had an age at first pregnancy lower 
than 19 years old. In addition, women´s education 
was positively associated with the women’s 
knowledge about cervical cancer prevention. The 
illiterate women, and those with a primary, and 
high school education had %93 (OR=0.07, CI: 
%57  ,(0.34  ,0.01 (OR=%95  ,0.43 CI: 0.82  ,0.22), 
and %59 (OR=%95  ,0.43 CI: 0.80  ,0.22) lower
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high socioeconomic area in the northern part of 
Tehran. While there was no significant association 
between the east and north of Tehran, women who 
lived in the western part of Tehran had %58 lower 
attendance to screening (OR=%95  ,0.42 CI: ,0.24 
0.80) compared to those lived in the north of Tehran. 
Furthermore, woman who had higher knowledge 
about cervical cancer prevention had almost 2 

attendance to screening in the final regression model. 
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Discussion

fold higher attendance to screening compared to 
those who had lower knowledge (OR=%95  ,1.90 
CI: 2.70 ,1.30) (Table 3). There was no significant 
association between the first pregnancy age and 
attendance to screening in the final regression model.

Discussion

In this study we showed that less than half of women
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(47.81%) in the capital city of Tehran had good 
knowledge about cervical cancer prevention. 
This is in line with other studies in I.R. of Iran, 
which also indicated that women›s knowledge 
about pap-smear is very low. Since Hadi et al. 
showed that women knowledge about cervi-
cal cancer was 45.4%27. In addition, Jalalvandi 
et al. showed that less than half of women were

aware of the Pap test28. This was lower than the 
results from the rate of knowledge reported from 
Vietnam-American women among whom 74% 
of women knew cervical cancer and the screen-
ing test29. In Sweden, 95% of women were aware 
of the purpose of screening program; howev-
er, only 62% of them knew that pap-smear test 
was used for detection of cervical cancer30.
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In our study, knowledge of illiterate women was 
91% lower than women with academic educa-
tion. Our results were supported by other stud-
ies from Iran which showed that 93.3% Iranian 
women with academic education had sufficient 
information about cervical cancer risk factors 
and screening program31. Similar findings were 
reported from other countries and showed that 
educated women had more knowledge about 
cervical screening and cancer29,32. These find-
ings emphasize that formal education is highly 
linked to the women’s knowledge about cancer 
prevention. 
In this survey, 64.21% of women reported that 
they had undergone cervical screening (Pap 
smear) at least once during the last five years. 
Other studies in I.R. of Iran showed that the par-
ticipation of women in the screening is consider-
ably lower than our findings27,33,34. For instance, 
Rezaie-Chamani et al. showed that 27.1 % of 
women did Pap-smear test at least once during 
their life33. Moreover, Soltan Ahmadi et al. re-
ported that 27% of women participated in Pap 
smear test34. As we reported the attendance to 
screening depends on the age, residential place, 
socioeconomic status, and women’s education, 
then variation in the screening practice from dif-
ferent part of the country could be interpreted 
cautiously and should be adjusted for the con-
founding variables.
After adjustment for age, we found that age at 
first pregnancy was positively associated with 
women’s knowledge about cervical cancer pre-
vention. Women with a first pregnancy age at 19-
22 had better knowledge compared to those who 
had been pregnant for the first time at younger 
age. Lower age at first pregnancy with increas-
ing the number of pregnancies are considered as 
a cervical cancer risk factors35-38 In this study,

Factors related to the knowledge....

16

after adjustment for the education and residen-
tial place as proxies for SES, the association be-
tween age at first pregnancy and the women’s 
knowledge materially changed toward the null. 
However, the odds ratio was still higher than 
one. The remaining association could be due to 
the residual confounding by socioeconomic sta-
tus and more data on SES needed to verify the 
reason for this association.  
The knowledge and practice about cervical can-
cer prevention was higher among women who 
were living in the northern part of Tehran. In 
general, people who are living in the northern 
part of Tehran have a higher socioeconomic sta-
tus compared to other part of the city. This find-
ing was in line with the previous reports from 
Rohani-Rasaf et al. that measured socioeconom-
ic disparities in cancer incidence in Tehran and 
reported that cervical cancer cases accumulated 
in the low socioeconomic group39. Several stud-
ies have shown that the socioeconomic dispari-
ties is associated with lower attendance to cervi-
cal screening40,41, higher incidence and mortality 
of cervical cancer42,43. In addition, the migrant 
studies showed that women who migrated from 
developing countries to the high income coun-
tries in the USA and European countries exhibit 
a high risk of cervical cancer and lower partic-
ipation in the screening program44,45. The low 
socioeconomic status plays as a vicious cycle 
here and increasing the women awareness and 
strengthening the public health education may 
cut the cycle and decrease the burden of cervical 
cancer in this group.
The strength of this study includes a large sam-
ple size, appropriate sampling and collection of 
relevant information, using a structured ques-
tionnaire. This study was conducted in the set-
ting of opportunistic screening and showed that

www.bccrjournal.comBasic & Clinical Cancer Research, 2015; 7(2&3): 9-19  
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even without organized screening the participation 
rate was considerably high in the high socioeconomic 
area of the city. This finding highlights the 
importance of education and the women’s 
knowledge about cervical cancer prevention on their 
attitude and willingness to participate in screening. 
A field trial may elucidate the independent role of 
public health awareness on the control of cervical 
cancer prevention and mortality. 
In conclusion, we found that the knowledge and 
practice of the women about cervical cancer 
prevention were weak in the capital city of Tehran. 
Since the incidence rate of cervical cancer is low 
in I.R. of Iran, an organized cervical screening 
program is not prioritized and women benefit 
from the opportunistic screening. A tailored health 
promotion program for public awareness and 
education regarding cervical cancer prevention 
may increase the attendance of Iranian women in 
cervical screening and promote the cervical cancer 
control status. About %10 of the Iranian population 
is living in Tehran and it could be seen as a cross-
representative of the total Iranian population. 
Therefore the results from this study can be 
generalized to the other parts of the country and the 
awareness program for cervical cancer prevention 
could be included the national cancer control 
program agenda and decrease the incidence and 
mortality of this cancer in the country. The lesson 
learned from this study could be extended to other 
developing countries, in particular the countries with 
a low incidence rate and an opportunistic approach 
for cervical cancer prevention.
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la MH. Cervical cancer screening in developing countries: 

Why is it ineffective? The case of Mexico. Archives of Med-

ical Research. 1999;30(3):240-50.

21. Forman D, Bray F, Brewster D, Gombe Mbalawa C, 

Kohler  B, Piñeros  M, et al. Cancer Incidence in Five Conti-

nents, Vol. X (electronic version) Lyon, IARC. . (The printed 

version of this volume: IARC Scientific Publications No 164, 

will be available in 2014). 2013.

22. Khorasanizadeh F, Hassanloo J, Khaksar N, Taheri SM, 

Marzaban M, Rashidi BH, et al. Epidemiology of cervical 

cancer and human papilloma virus infection among Iranian 

women–analyses of national data and systematic review of 

the literature. Gynecologic oncology. 2012.

23. Sach TH, Whynes DK. Men and women: beliefs about can-

cer and about screening. BMC Public Health. 2009;9(1):431.

24. Khosravi M, Shafaei S, Rajabzadeh A, Haghollahi F, 

Ramezanzadeh F, Mamishi N. Validity and reliability of

the knowledge, attitude and practice (KAP) questionnaire 

about cervical cancer and its screening among Iranian wom-

en. Basic & Clinical Cancer Research. 2012;4(1 & 2).

25. Kaliyaperumal K. Guideline for conducting a knowl-

edge, attitude and practice (KAP) study. AECS Illumination. 

2004;4(1):7-9.

26. Hosmer Jr DW, Lemeshow S, Sturdivant RX. Applied 

logistic regression: John Wiley & Sons; 2013.

27. Hadi N, Azimirad A. Knowledge Attitude and Practice of 

Women in Shiraz about Cervical Cancer and Pap Smear 2009. 

Iranian Journal of Cancer Prevention. 2012;3(3):117-26.

28. Jalalvandi M, Khodadoostan M. MARRIED WOMEN 

AND PAP SMEAR, WHAT THEY KNOW? HOW THEY 

DO? Iran Journal of Nursing. 2005;18(41):139-44.

29. Nguyen TT, McPhee SJ, Nguyen T, Lam T, Mock J. Pre-

dictors of cervical Pap smear screening awareness, intention, 

and receipt among Vietnamese-American women. American 

journal of preventive medicine. 2002;23(3):207-14.

30. Ideström M, Milsom I, Andersson‐Ellström A. Knowl-

edge and attitudes about the Pap‐smear screening program: 

a population‐based study of women aged 20–59 years. Acta 

obstetricia et gynecologica Scandinavica. 2002;81(10):962-7.

31. Ramezani Tehrani F, Mohammad K, Rahgozar M, 

Naghavi M. Kenowlege and practice of Iranian women to-

ward cervical cancer. Journal of Reproduction and Infertility. 

2001:50-6.

32. Sung J, Blumenthal DS, Coates RJ, Alema-Mensah E. 

Knowledge, beliefs, attitudes, and cancer screening among 

inner-city African-American women. Journal of the National 

Medical Association. 1997;89(6):405.

33. Rezaie-Chamani S, Mohammad-Alizadeh-Charandabi S, 

Kamalifard M. Knowledge, Attitudes and Practice about Pap 

Smear among Women Reffering to A Public Hospital. Jour-

nal of Family and Reproductive Health. 2012;6(4):177-82.

34. Soltan Ahmadi Z, AbbasZadeh A, Tirgari B. A survey on 

the rate and causes of women’s participation or nonparticipa-

tion in breast and cervical cancers screening programs. The 

Iranian J Obstet, Gynecol Infert. 2010;13(3):37-46.

35. Fasal E, Simmons M, Kampert J. Factors associated wih 

high and low risk of cervical neoplasia. Journal of the Nation-

al Cancer Institute. 1981;66(4):631-6.



Basic & Clinical Cancer Research, 2015; 7(2&3): 9-19  www.bccrjournal.com
19

36. Graham S, Schotz W. Epidemiology of Cancer of the Cer-

vix II, Buffalo, New York. Journal of the National Cancer 

Institute. 1979;63(1):23-7.

37. Muñoz N, Franceschi S, Bosetti C, Moreno V, Herrero 

R, Smith JS, et al. Role of parity and human papillomavirus 

in cervical cancer: the IARC multicentric case-control study. 

The Lancet. 2002;359(9312):1093-101.

38. Sweetnam P, Evans D, Hibbard BM, Jones JM. The Car-

diff Cervical Cytology Study. Prevalence and epidemiology 

of cervical neoplasia. Journal of epidemiology and communi-

ty health. 1981;35(2):83-90.

39. Rohani-Rasaf M, Moradi-Lakeh M, Rashid Ramezani M. 

Measuring socioeconomic disparities in cancer incidence in 

Tehran, 2008. Asian Pacific Journal of Cancer Prevention. 

2012;13:2955-60.

40. Fylan F. Screening for cervical cancer: a review of wom-

en’s attitudes, knowledge, and behaviour. The British Journal 

of General Practice. 1998;48(433):1509.

41. Wellensiek N, Moodley M, Moodley J, Nkwanyana N. 

Knowledge of cervical cancer screening and use of cervi-

cal screening facilities among women from various socio-

economic backgrounds in Durban, Kwazulu Natal, South 

Africa. International Journal of Gynecological Cancer. 

2002;12(4):376-82.

42. Azerkan F, Sparén P, Sandin S, Tillgren P, Faxelid E, Ze-

ndehdel K. Cervical screening participation and risk among 

Swedish‐born and immigrant women in Sweden. Internation-

al journal of cancer. 2012;130(4):937-47.

43. Azerkan F, Zendehdel K, Tillgren P, Faxelid E, Sparén 

P. Risk of cervical cancer among immigrants by age at im-

migration and follow‐up time in Sweden, from 1968 to 2004. 

International journal of cancer. 2008;123(11):2664-70.

44. Casamitjana M, Sala M, Ochoa D, Fusté P, Castells 

X, Alameda F. Results of a cervical cancer screening pro-

gramme from an area of Barcelona (Spain) with a large im-

migrant population. The European Journal of Public Health. 

2009:ckp029.

45.Woltman KJ, Newbold KB. Immigrant women and cervi-

cal cancer screening uptake: a multilevel analysis. Canadian 

Journal of Public Health/Revue Canadienne de Sante’e Pub-

lique. 2007:470-5.

Hadji Maryam and et al...


