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Introduction
Cervical cancer is the third most frequent cancer among
females, and it is one of main causes of cancer mortality
among women globally.1 Despite the fact that it is generally
preventable, over half-a-million new cases are reported
each year around the world.2 By 2030, the incidence of
cervical cancer would have climbed to 730,000 unless
action is taken to stop epidemiological trends.3

More than 88% of cervical cancer deaths occur in developing
countries where gender prejudice and extreme poverty
severely limit a woman’s ability to seek treatment.4 According
to recent data, 969 Egyptian women are diagnosed with
cervical cancer every year, with 631 dying from the disease.
Cervical cancer is the 14th most common disease among
Egyptian women, and the 11th most common cancer
among women between ages 15-44 years.5

Cervical cancer screening for early identification of cancer
or precancerous lesions can reduce morbidity and

mortality. However, enhancing screening services will not
result in higher screening uptake unless the complex
health beliefs that influence women’s willingness to
undergo screening are identified and resolved.6 The Health
Belief Model (HBM) is a psychological model intended to
explain and predict health-related behaviours, particularly
healthcare utilisation.7-8 The current study was planned to
make use of the model in order to assess the impact of a
health educational programme on knowledge and health
beliefs of female office workers regarding cervical cancer
screening.

Subjects and Methods
The quasi-experimental study was conducted at
Kafrelsheikh University, Egypt, from March to September
2021, and comprised all female employees at the university
regardless of department or professional status. . After
permission from the university administration, and
approval from the ethics review board of the Faculty of
Medicine, Cairo University, Egypt, the study approached all
(100%) female staffers and those who agreed to participate
were included. Those who refused to participate or were
on long leave were excluded. 

Baseline data was collected using a self-administered
questionnaire in Arabic language. The questionnaire was
developed based on extensive literature review,7-11 then it
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was submitted to three professor experts of different Public
Health, Community Medicine and Obstetrics and
Gynaecology specialties to assess the questionnaire’s face
and content validity. The provisional questionnaire was
then pilot-tested on 30 women attending the Obstetric and
Gynaecology outpatient clinic at the university hospital to
assess acceptability, adequacy of the questions and
reliability of the questionnaire.

The first section comprised personal and
sociodemographic data, including history of cervical or
gynaecological cell tumour. 

The second section assessed knowledge regarding cervical
cancer, including risk factors of cervical cancer (9 items),
warning signs (8 items), human papilloma virus (HPV)
infection and its vaccine (9 items) and Papanicolaou (Pap)
test (9 items). 

The third section comprised 27-item HBM scale9, assessing
perceived susceptibility, perceived severity, perceived
barriers, perceived benefits, cues to action and self-efficacy.

Socioeconomic status (SES) was determined using a model
developed in 1983.12 The overall score ranged 4-12 points.
The total score for SES was considered high at ≥75%,
middle at 50-75% and low at <50%. Each item in the
knowledge section was scored ‘’2’’ for correct answer and
‘’0’’ for incorrect and do not know answers. The total score
ranged 0-70 points. Each statement in the HBM section was
scored on a 3-point Likert scale; Agree, Uncertain and
Disagree. Each response was scored 0-2, with 2 given to
higher perception except in the perceived barriers part
where higher score indicated lower barrier perception. The
total score ranged 0-54 points. The total score of
knowledge and beliefs was categorised into high  at ≥75%,
moderate at 50-75% and low at <50%. The scoring
classification system was adapted from literature.13-15

Based on the needs identified in the assessment phase and
in the light of literature16-18, an educational session was
conducted for all study participants in the shape of small
focussed groups comprising 1-5 individuals at their offices.
The session presented information about cervical cancer,
serious consequences, its burden, the causes and risk
factors, symptoms and signs, cervical cancer screening, Pap
test and its availability, and the importance of HPV
vaccination. An educational booklet developed by the
researchers in simple Arabic language to suit women’s
understanding was handed to each participant.

Post-intervention change in knowledge and beliefs was
assessed using the same questionnaire 1 month after the
intervention. 

Data were analysed using SPSS 22. Data normality was
tested using Kolmogorov’s test. Descriptive statistics were
applied and quantitative data was expressed as mean ±
standard deviation (SD), and qualitative data as frequencies
and percentages. Analytical statistics were applied to
compare baseline and post-intervention data using
Wilcoxon test for quantitative data. For comparison
between groups, Kruskal-Wallis test Mann-Whitney U-test
were used, as appropriate, for quantitative variables. Linear
regression model was used to predict a dependent variable
on the basis of socio-demographic variables which had
association in bivariate analysis at p<0.2. For all statistical
purposes, p≤0.05 was taken as the level of significance.

Results
Of the total 492 female employees, 360(73.2%) completed the
study. Of them, 256(71.1%) were aged 30-40 years, 283(78.6%)
were ever-married, 206(57.2%) were from urban communities,
322(89.4%) had university education, 280(77.8%) had
sufficient income, and 214 (59.4%) had high SES (Table 1).

There mean total knowledge score rose from 19.1±14.7 at
baseline to 35.3±9.3 post-intervention (p<0.0001). There
was highly significant increase in scores of HBM
components post-intervention (p<0.0001), with the total
score increasing from 26.43±6.18 to 37.91±5.52 (Figure).
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Socio demographic variables n (%)

Age (ys) <30 years 38 (10.6)
30-40 years 256 (71.1)
>40 years 66 (18.3)

Marital status Single 77 (21.4)
Ever-married 283 (78.6)

Age at marriage(ys) <20 years 7 (2.5)
20-30 years 255 (90.1)
>30 years 21 (7.4)

Educational level Secondary 5 (1.4)
University 322 (89.4)

Higher 33 (9.2)
Residence Rural 154 (42.8)

Urban 206 (57.2)
Family income Insufficient 67 (18.6)

Sufficient 280 (77.8)
Sufficient and saved 13 (3.6)

Crowding index <1 47 (13.1)
1- 211 (58.6)

2-3 102 (28.3)
Total socioeconomic level & score High 214 (59.4)

Middle 146 (40.6)
(Mean ±SD) 8.7± 1.2

History of cervical or gynaecological cell tumour 5 (1.4)
Family history of cervical or gynaecological cell tumour 0 (8.3)

Table-1: Socio-demographic characteristics of the sample (n=360).

SD: Standard deviation.



There were 15(4.2%) subjects with high level of knowledge,
33(9.2%) moderate and 312(86.7%) low at baseline. The
corresponding data post-intervention was 22(6.1%),
148(41.1%) and 190(52.8%). Likewise, 5(1.4%) subjects had

high level of beliefs, 213(59.2%) had moderate and
142(39.4%) had low at baseline. The corresponding data
post-intervention was 125(34.7%), 215(59.7%) and
20(5.6%).
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Sociodemographic Total knowledge Total health 
characteristics score beliefs score

(n=360) (n=360)

Age <30 years 38.2±4.2 37.4±9.2
30-40 years 37.8±5.7 35.8±9.4
>40 years 38.0±5.3 32.2±8.1

P -value .936 .007*
Marital status Single 37.8±5.6 34.9±8.9

Ever-married 38.3±5.4 36.6±10.5
P -value .585 .298

Education levels Secondary 36.8±2.9 31.6±8.9
University 38.1±5.5 34.9±9.1

Higher 36.6±6.3 39.5±10.4
P -value .267 .028*

Age when married <20 years 39.7±5.2 35.1±10.6
20-30 years 37.7±5.6 35.0±9.0
>30 years 37.7±5.0 34.1±6.9

P -value .706 .960
Residency Rural 37.5±5.5 34.7±9.2

Urban 38.2±5.6 36.1±9.3
P -value .179 .282

Total socioeconomic Moderate 37.5±5.5 35.9±9.5
score High 38.1±5.5 34.8±9.1

P -value .166 .423
Family history cervical Yes 37.99±5.44 35.80±10.04
cancer No 36.97±6.25 35.25±9.22

P -value .178 .952

Table-2: Comparison of total knowledge and health beliefs post-intervention
scores in relation to sociodemographic characteristics.

*Significant. 

Variables Knowledge  
B 95% CI Std. Error p-value

Age <30 years 4.85 (1.14- 8.57) 1.88 .011*
30-40 years 3.21 (.64- 5.78) 1.30 .014*
>40 years Reference - -

Education levels Secondary -4.69 (-7.46- -.87) 4.54 .013*
University -4.17 (-13.62- 4.23) 1.67 .302

Higher Reference - -
Intercept 36.29 (32.36- 40.22) 1.99 .000*

Health beliefs 
Residency Rural -0.56 (-2.95-1.83) 1.21 .645

Urban Reference - - -
Total socioeconomic score Moderate -0.58 (-2.47-2.35) 1.22 .962

High Reference - - -
Family history cervical cancer Yes .95 (-1.12-3.03) 1.05 .367

No Reference - - -
Intercept 37.29 (35.21-39.38) 1.06 .000*

Table-3: Linear regression model for predictors affecting total knowledge and health beliefs post-intervention scores .

*Significant. 

Figure: Comparison of knowledge and Health Beliefs Model (HBM) before and after the
intervention, with (a) and (b) showing mean scores and error bars, and (c)
showing sub-scores percentage.



Those aged <30 years and those who had higher
educational level scored significant better in terms of belief
(Table 2). 

Linear regression model for parameters influencing total
knowledge and health beliefs showed that age groups and
educational level were significant predictors (Table 3).

Discussion
The study showed that in the pre-intervention phase, the
majority of respondents had a poor level of knowledge
about cervical cancer and screening. These findings are in
line with literature.19,20

Overall, good and fair knowledge scores significantly
increased by 6.1% and 41.1%, respectively post-
intervention (p<0.0001). A study in Nigeria reported an
increase from 2% to 70.5%.16

Impact of the intervention demonstrated a significant
improvement in all HBM constructs (p<0.0001). These
findings are supported by other studies.17-18

The current study found a significant difference of total
knowledge score in terms of age and educational level. A
study in Nigeria showed that higher educational status was
associated with good knowledge about cervical cancer
causes.21 Moreover, several studies done in Arabic
communities  showed that higher education predicted
higher knowledge scores for symptoms and risk factors of
cervical cancer.22-25

The current study, the regression model revealed that age
and educational status were strong predictors of
knowledge scores in the post-intervention phase. A study
in the Democratic Republic of Congo  reported similar
findings.26 A study conducted in Arab communities showed
that younger participants who had higher academic level
were more aware about HPV and its vaccine.27

The current study was conducted during the coronavirus
disease-2019 (COVID-19) epidemic, when social distancing
was being in active practice. As such, the intervention had
to be delivered individually or in small groups having
maximum 5 individuals. Also, due to the epidemic, there
was an official decision to reduce the number of employees
in all government departments which cause difficulties in
the data-collection and intervention process. These
circumstances and their consequences may have had an
effect on the delivery of health educational sessions, which
is a limitation of the study. Besides, the sample size was not
calculated which could have affected the power of the
study.

Conclusion
The use of HBM to deliver and change knowledge,
perceptions towards cervical cancer and its screening
practices were found to be effective, showing the potential
of the model to be made an integral part of preventive
health services related to cervical cancer provided to
women in all primary healthcare settings in rural and urban
areas. 

Acknowledgement: We are grateful to Dr Diaa Abdel
Karim Soliman Ibrahim, Clinical Pathology Lecturer at the
Al- Azhar University, Egypt, for his help, advice and
guidance throughout the study. Thanks are also due to the
officials at Kafrelsheikh University.

Disclaimer: None.

Conflict of Interest: None

Source of Funding: None.

References
1. Arbyn M, Weiderpass E, Bruni L, de Sanjosé S, Saraiya M, Ferlay J, et

al. Bray F. Estimates of incidence and mortality of cervical cancer in
2018: a worldwide analysis. Lancet Glob Health 2020;8:e191-e203.
doi: 10.1016/S2214-109X(19)30482-6.

2. Smith RA, Andrews KS, Brooks D, Fedewa SA, Manassaram-Baptiste
D, Saslow D, et al. Cancer screening in the United States, 2019: A
review of current American Cancer Society guidelines and current
issues in cancer screening. CA Cancer J Clin 2019;69:184-210. doi:
10.3322/caac.21557.

3. Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I, Jemal A,
et al. Global Cancer Statistics 2020: GLOBOCAN Estimates of
Incidence and Mortality Worldwide for 36 Cancers in 185 Countries.
CA Cancer J Clin 2021;71:209-49. doi: 10.3322/caac.21660.

4. Jemal A, Bray F, Center MM, Ferlay J, Ward E, Forman D. Global cancer
statistics. CA Cancer J Clin 2011;61:69-90. doi: 10.3322/caac.20107.

5. Louie KS, de Sanjose S, Mayaud P. Epidemiology and prevention of
human papillomavirus and cervical cancer in sub-Saharan Africa: a
comprehensive review. Trop Med Int Health 2009;14:1287-302. doi:
10.1111/j.1365-3156.2009.02372.x.

6. Fontham ETH, Wolf AMD, Church TR, Etzioni R, Flowers CR, Herzig A,
et al. Cervical cancer screening for individuals at average risk: 2020
guideline update from the American Cancer Society. CA Cancer J Clin
2020;70:321-46. doi: 10.3322/caac.21628.

7. Guvenc G, Akyuz A, Açikel CH. Health Belief Model Scale for Cervical
Cancer and Pap Smear Test: psychometric testing. J Adv Nurs
2011;67:428-37. doi: 10.1111/j.1365-2648.2010.05450.x.

8. Chisale Mabotja M, Levin J, Kawonga M. Beliefs and perceptions
regarding cervical cancer and screening associated with Pap smear
uptake in Johannesburg: A cross-sectional study. PLoS One
2021;16:e0246574. doi: 10.1371/journal.pone.0246574.

9. Champion VL. Instrument refinement for breast cancer screening
behaviors. Nurs Res 1993;42:139-43.

10. Ducray JF, Kell CM, Basdav J, Haffejee F. Cervical cancer knowledge
and screening uptake by marginalized population of women in
inner-city Durban, South Africa: Insights into the need for increased
health literacy. Womens Health 2021;17:17455065211047141. doi:
10.1177/17455065211047141.

11. Majdfar Z, Khodadost M, Majlesi F, Rahimi A, Shams M, Mohammadi

S-70Egypt Suppl.: Climate Change and the need for One World One Health 

Vol. 73, No. 4 (Suppl. 4) April 2023



G. Relationships between Self-Efficacy and Pap Smear Screening in
Iranian Women. Asian Pac J Cancer Prev 2016;17:263-8. doi:
10.7314/apjcp.2016.17.s3.263.

12. Fahmy S. Determining simple parameters for social classifications for
health research. Bull High Inst Public Health 1983;13:95-108.

13. Eittah HFA, Aljohani KA, Aljohani MSE. Enhancing the knowledge of
cervical cancer screening among female nursing students: an
interventional educational program. Sudan Journal of Medical
Sciences 2020;15:431-9. DOI 10.18502/sjms.v15i4.8166.

14. Idowu A, Olowookere SA, Fagbemi AT, Ogunlaja OA. Determinants
of Cervical Cancer Screening Uptake among Women in Ilorin, North
Central Nigeria: A Community-Based Study. J Cancer Epidemiol
2016;2016:6469240. doi: 10.1155/2016/6469240.

15. Siddiqui AF, Al Qahtani SQ, Al Qahtani AM, Barkout SA, AlAamri AKA.
Knowledge, attitudes and practice of burns prevention and first aid
among medical students of King Khalid University, Saudi Arabia.
Bangladesh J Med Sci 2018;17:537-44. DOI: 10.3329/bjms.v17i4.
38313.

16. Abiodun OA, Olu-Abiodun OO, Sotunsa JO, Oluwole FA. Impact of
health education intervention on knowledge and perception of
cervical cancer and cervical screening uptake among adult women
in rural communities in Nigeria. BMC Public Health 2014;14:814. doi:
10.1186/1471-2458-14-814.

17. Yossif HAA, EL Sayed HA. Effect of self learning package based on
health belief model on cervical cancer prevention among female
university students. IOSR J Nurs Health Sci 2014;3:77-88.

18. Khademolhosseini F, Noroozi A, Tahmasebi R. The Effect of Health
Belief Model-Based Education through Telegram Instant Messaging
Services on Pap smear performance. Asian Pac J Cancer Prev
2017;18:2221-6. doi: 10.22034/APJCP.2017.18.8.2221.

19. Ghosh S, Mallya SD, Shetty RS, Pattanshetty SM, Pandey D, Kabekkodu
SP, et al. Knowledge, Attitude and Practices Towards Cervical Cancer
and its Screening Among Women from Tribal Population: a
Community-Based Study from Southern India. J Racial Ethn Health
Disparities 2021;8:88-93. doi: 10.1007/s40615-020-00760-4.

20. Zagloul MC, Hassan HE, Naser EG. Cervical Cancer Knowledge,
Attitude, and Practices: Educational Program Management for
Female Workers at Port Said University. Int. J. Nurs. Stud. 2020;5:1-
16. DOI: 10.20849/ijsn.v5i3.776.

21. Morhason-Bello IO, Kareem YO, Adewole IF. Modeling for Predictors
of Knowledge Score on Etiology and Prevention Strategies for
Cervical Cancer Among Women of Reproductive Age in Ibadan. JCO
Glob Oncol 2020;6:892-903. doi: 10.1200/GO.20.00086.

22. Hweissa NA, Su TT. Awareness of cervical cancer and socio-
demographic variations among women in Libya: An exploratory
study in Az-Zawiya city. Eur J Cancer Care 2018;27:e12750. doi:
10.1111/ecc.12750.

23. Amarin ZO, Badria LF, Obeidat BR. Attitudes and beliefs about
cervical smear testing in ever-married Jordanian women. East
Mediterr Health J 2008;14:389-97.

24. Jassim G, Obeid A, Al Nasheet HA. Knowledge, attitudes, and
practices regarding cervical cancer and screening among women
visiting primary health care Centres in Bahrain. BMC Public Health
2018;18:128. doi: 10.1186/s12889-018-5023-7.

25. Al-Meer FM, Aseel MT, Al-Khalaf J, Al-Kuwari MG, Ismail MF.
Knowledge, attitude and practices regarding cervical cancer and
screening among women visiting primary health care in Qatar. East
Mediterr Health J 2011;17:855-61. doi: 10.26719/2011.17.11.856.

26. Ali-Risasi C, Mulumba P, Verdonck K, Vanden Broeck D, Praet M.
Knowledge, attitude and practice about cancer of the uterine cervix
among women living in Kinshasa, the Democratic Republic of Congo.
BMC Womens Health 2014;14:30. doi: 10.1186/1472-6874-14-30.

27. Alsous MM, Ali AA, Al-Azzam SI, Abdel Jalil MH, Al-Obaidi HJ, Al-Abbadi
EI, et al.  Knowledge and awareness about human papillomavirus
infection and its vaccination among women in Arab communities. Sci
Rep 2021;11:786. doi: 10.1038/s41598-020-80834-9.

Egypt Suppl.: Climate Change and the need for One World One Health S-71

J Pak Med Assoc (Suppl. 4)


