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Abstract

Background: Cervical cancer is a major public health concern in Kenya. It is the leading cause of cancer morbidity
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Background
Cancer is the second leading cause of death worldwide ac-
counting for 8.7 million deaths globally in 2015 and 17.5
million new diagnoses with a 33% increase in cases be-
tween 2005 and 2015 [1



and June 2015. Written informed consent was sought from
the selected individuals and confidentiality was maintained
by all personal identifiers delinked by coding. The study
protocol was approved by Kenya Medical Research
Institute’s Ethics Review Committee (SSC No. 2607).





for cervical cancer despite high levels of knowledge
about cervical cancer and its risk factors [68].

Higher screening rates were seen in older, more edu-
cated, richer women and those living in urban areas.
This is similar to a study done in Tanzania [69]. Older
women are more likely to have interacted with the
health system longer and therefore more likely to have
undergone cervical cancer screening. A study in France
found high screening rates among younger women
aged 25–35 year [70]. The explanation for this was the
screening services provided during antenatal visits.
This calls for integration of cervical cancer services
within the Kenya health system to avoid missed
opportunities. While this is noted in various national

health documents notably the National Cervical Cancer
Prevention Program [52], the current practice shows a
lack of cervical cancer services across the public health
system [53]. Access to health services in rural areas has
been cited as a barrier in other African setting [69] and
could explain the higher screening rates among urban
women. Even though cervical cancer screening is free
in the public health sector in Kenya, additional costs
such as transport may explain low screening rates
among the women in lower wealth quintiles. Programs
to increase cervical cancer screening should factor in
hidden costs such as transport or lost earnings as
women seek screening services especially in asymptom-
atic phase.

Table 1 Sociodemographic characteristics, screening awareness and behaviors by unscreened and screened (Continued)

Characteristic Cervical Cancer Screened

Unscreened (%) Screened (%) Total (%) Uncorrected Pearson Chi2

Total 986 (83.6) 194 (16.4) 1180 (100)

Episodic alcohol drinking

No alcohol 952 (84.4) 176 (15.6) 1128 (95.8) chi2(2) = 12.16,
p = 0.134

Binge drinking 18 (66.1) 9 (33.9) 28 (2.4)

Non-heavy drinking 16 (66.0) 8 (34.0) 24 (2)

Total 984 (83.6) 194 (16.4) 1178 (100)

Inadequate fruits and vegetables

No 691 (80.8) 164 (19.2) 855 (72.5) chi2(1) = 17.28,
p = 0.001

Yes 296 (90.9) 30 (9.1) 325 (27.5)

Total 986 (83.6) 194 (16.4) 1180 (100)

Excess sugar

No 168 (90.7) 17 (9.3) 186 (15.8) chi2(1) = 8.10,
p = 0.024

Yes 818 (82.3) 176 (17.7) 994 (84.2)

Total 986 (83.6) 194 (16.4) 1180 (100)

Actual intake of salt

Low salt (7 and below 823 (83.2) 167 (16.9) 990 (83.9) chi2(1) = 0.08,
p = 0.840

High (above 7) 163 (85.9) 27 (14.1) 190 (16.1)

Total 986 (83.6) 194 (16.4) 1180 (100)

Physical activity

Sufficient 932 (84.4) 173 (15.7) 1105 (93.6) chi2(1) = 7.15,
p = 0.020

Insufficient 55 (72.6) 21 (27.5) 75 (6.4)

Total 986 (83.6) 194 (16.4) 1180 (100)

Diabetic

No 900 (83.7) 175 (16.3) 1075 (97.1) chi2(1) = 1.60,
p = 0.332

Yes 24 (75.3) 8 (24.7) 32 (2.9)

Total 924 (83.5) 183 (16.5) 1107 (100)

Hypertensive

No 296 (86.3) 47 (13.7) 342 (29.4) chi2(1) = 2.24,
p = 0.233

Yes 680 (82.8) 141 (17.2) 822 (70.6)

Total 976 (83.8) 188 (16.2) 1164 (100)
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Table 2 Determinants of uptake of cervical cancer screening

Cancer screen Crude Odds Ratio Adjusted Odds Ratio

OR (95% CI) p-value OR (95% CI) p-value

Age group

30–34 1.00 1.00

35–39 0.62 (0.41, 0.94) 0.024 0.54 (0.32, 0.90) 0.018

40–44 1.45 (0.98, 2.14) 0.063 1.50 (0.90, 2.52) 0.121

45–49 0.85 (0.52, 1.39) 0.517 1.00 (0.53, 1.88) 0.988

Marital status

Not married 1.00

Married 0.86 (0.48, 1.55) 0.618 1.48 (0.73, 3.02) 0.275

Formerly married 1.04 (0.53, 2.02) 0.912 1.58 (0.70, 3.59) 0.270

Education level

No formal education 1.00 1.00





screening uptake, early detection and better treatment
outcomes. Advocacy initiatives should focus on younger
women aged 35-39 years, and persons with risky as well as
non-risky lifestyles.

Abbreviations
HDL: High density lipoprotein; HPV: Human Papilloma virus; LDL: Low density
lipoprotein; MOH: Ministry of health; NCD: Non-communicable diseases

Acknowledgements
CORE funding for the main survey was provided by World Bank, WHO,
AstraZeneca and MOH/CDC. We are also grateful to the data collection and
analysis team led by the Ministry of Health, WHO and Kenya National Bureau of
statistics, Kenya Medical Research Institute (KEMRI) and African Institute for
Health and Development (AIHD). We would also like to thank the study
participants for their time and IDRC for providing the time to write the article.

Funding
Publication of this supplement has been funded by International
Development Research Centre (IDRC) grant number 107209-001, through the
African Population and Health Research Center (APHRC).

Availability of data and materials
Study materials and de-identified data are available by contacting Gladwell
Gathecha at NCD unit Ministry of Health. gladwellgathecha@gmail.com.

About this supplement
This article has been published as part of BMC Public Health Volume 18
Supplement 3, 2018: Special issue from national survey on NCD risk factors in
Kenya. The full contents of the supplement are available online at https://
bmcpublichealth.biomedcentral.com/articles/supplements/volume-18-
supplement-3.

Authors’ contributions
AN coordinated the study. AN, MN, NG, EG conducted the literature review
and analysis and wrote the first draft manuscript. JK, PG, CK, RGW reviewed
the draft manuscript, provided critical comments. AN, MN NG finalized the
manuscript. All authors have read and approved the final manuscript.

Ethics approval and consent to participate
The ethics committee at Kenya Medical Research Institute approved this
study (SSC No. 2607).

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1NCD Division National Cancer Control Program, Ministry of Health, Nairobi,
Kenya. 2Division of Pharmacy, Kenyatta National Hospital, Nairobi, Kenya.
3Division of Non Communicable Diseases, Ministry of Health, Nairobi, Kenya.
4The Institute of Global Health, Faculty of Medicine, University of Geneva
(UNIGE), Geneva, Switzerland. 5Department of Human Anatomy, University of
Nairobi, Nairobi, Kenya. 6Department of Cultures, Societies and Global
Studies, North Eastern University, Massachusetts, USA. 7African Population
and Health Research Centre, Nairobi, Kenya.

Published: 7 November 2018

References
1. Global Burden of Disease Cancer Collaboration C, Fitzmaurice C, Allen C,

Barber RM, Barregard L, Bhutta ZA, et al. Global, Regional, and National
Cancer Incidence, Mortality, Years of Life Lost, Years Lived With Disability,
and Disability-Adjusted Life-years for 32 Cancer Groups, 1990 to 2015: A

Systematic Analysis for the Global Burden of Disease Study. JAMA Oncol.
2017;3(4):524–48 [cited 2017 Nov 5]; Available from: http://www.ncbi.nlm.
nih.gov/pubmed/27918777.

2. Ferlay J, Shin H-R, Bray F, Forman D, Mathers C, Parkin DM. Estimates of
worldwide burden of cancer in 2008: GLOBOCAN 2008. Int J Cancer. 2010;
127(12):2893–917 [cited 2017 Nov 5]; Available from: http://www.ncbi.nlm.
nih.gov/pubmed/21351269.

3. Ferlay J, Soerjomataram I, Dikshit R, Eser S, Mathers C, Rebelo M, et al.
Cancer incidence and mortality worldwide: Sources, methods and major
patterns in GLOBOCAN 2012. Int J Cancer. 2015;136(5):E359–86 [cited 2017
Nov 5] Available from: http://www.ncbi.nlm.nih.gov/pubmed/25220842.

4. Torre LA, Bray F, Siegel RL, Ferlay J, Lortet-Tieulent J, Jemal A. Global cancer
statistics, 2012. CA Cancer J Clin. 2015;65(2):87–108 [cited 2017 Nov 5];
Available from: http://www.ncbi.nlm.nih.gov/pubmed/25651787.

5. Coleman MP, Quaresma M, Berrino F, Lutz J-M, De Angelis R, Capocaccia R,
et al. Cancer survival in five continents: a worldwide population-based study
(CONCORD). Lancet Oncol. 2008;9(8):730–56 [cited 2017 Nov 5]; Available
from: http://www.ncbi.nlm.nih.gov/pubmed/18639491.

6. Stringhini S, Berkman L, Dugravot A, Ferrie JE, Marmot M, Kivimaki M, et al.
Socioeconomic status, structural and functional measures of social support,
and mortality: The British Whitehall II Cohort Study, 1985-2009. Am J
Epidemiol. 2012;175(12):1275–83 [cited 2017 Nov 5]; Available from: http://
www.ncbi.nlm.nih.gov/pubmed/22534202.

7. Stringhini S, Sabia S, Shipley M, Brunner E, Nabi H, Kivimaki M, et al.
Association of socioeconomic position with health behaviors and mortality.
JAMA. 2010;303(12):1159–66 [cited 2017 Nov 5]; Available from: http://www.
ncbi.nlm.nih.gov/pubmed/20332401.

8. Coleman MP. Cancer survival: global surveillance will stimulate health policy
and improve equity. Lancet. 2014;383(9916):564–73 [cited 2017 Nov 5];
Available from: http://www.ncbi.nlm.nih.gov/pubmed/24351320.

9. Denny L, Quinn M, Sankaranarayanan R. Screening for cervical cancer in
developing countries. Vaccine. 2006;24(Suppl 3):S3/71–7 [cited 2017 Nov 5];
Available from: http://www.ncbi.nlm.nih.gov/pubmed/16950020.

10. Randall TC, Ghebre R. Challenges in Prevention and Care Delivery for Women

/articles/supplements/volume-18-supplement-3
/articles/supplements/volume-18-supplement-3
/articles/supplements/volume-18-supplement-3
http://www.ncbi.nlm.nih.gov/pubmed/27918777
http://www.ncbi.nlm.nih.gov/pubmed/27918777
http://www.ncbi.nlm.nih.gov/pubmed/21351269
http://www.ncbi.nlm.nih.gov/pubmed/21351269
http://www.ncbi.nlm.nih.gov/pubmed/25220842
http://www.ncbi.nlm.nih.gov/pubmed/25651787
http://www.ncbi.nlm.nih.gov/pubmed/18639491
http://www.ncbi.nlm.nih.gov/pubmed/22534202
http://www.ncbi.nlm.nih.gov/pubmed/22534202
http://www.ncbi.nlm.nih.gov/pubmed/20332401
http://www.ncbi.nlm.nih.gov/pubmed/20332401
http://www.ncbi.nlm.nih.gov/pubmed/24351320
http://www.ncbi.nlm.nih.gov/pubmed/16950020
http://www.ncbi.nlm.nih.gov/pubmed/27446806
http://www.ncbi.nlm.nih.gov/pubmed/12571259
http://www.ncbi.nlm.nih.gov/pubmed/12525422
http://www.ncbi.nlm.nih.gov/pubmed/12525422
http://www.ncbi.nlm.nih.gov/pubmed/16168781
http://www.ncbi.nlm.nih.gov/pubmed/21067372
http://www.ncbi.nlm.nih.gov/pubmed/21067372
http://www.ncbi.nlm.nih.gov/pubmed/25875167
http://www.ncbi.nlm.nih.gov/pubmed/25987893
http://www.ncbi.nlm.nih.gov/pubmed/19027621
http://www.ncbi.nlm.nih.gov/pubmed/28406406
http://www.ncbi.nlm.nih.gov/pubmed/28406406


http://www.ncbi.nlm.nih.gov/pubmed/21796634
http://www.ncbi.nlm.nih.gov/pubmed/21796634
http://www.healthdata.org/sites/default/files/files/data_for_download/2013/WorldBank_SubSaharanAfrica/IHME_GBD_WorldBank_SubSaharanAfrica_FullReport.pdf
http://www.healthdata.org/sites/default/files/files/data_for_download/2013/WorldBank_SubSaharanAfrica/IHME_GBD_WorldBank_SubSaharanAfrica_FullReport.pdf
http://www.healthdata.org/sites/default/files/files/data_for_download/2013/WorldBank_SubSaharanAfrica/IHME_GBD_WorldBank_SubSaharanAfrica_FullReport.pdf
http://breast-cancer-research.biomedcentral.com/articles/10.1186/bcr2737
http://breast-cancer-research.biomedcentral.com/articles/10.1186/bcr2737
http://www.ncbi.nlm.nih.gov/pubmed/21290641
https://data.worldbank.org/indicator/SP.POP.0014.TO.ZS
http://www.ncbi.nlm.nih.gov/pubmed/26239348
http://www.ncbi.nlm.nih.gov/pubmed/26239348
http://www.ncbi.nlm.nih.gov/pubmed/28673020
http://www.ncbi.nlm.nih.gov/pubmed/24331746
http://www.ncbi.nlm.nih.gov/pubmed/24330537
http://www.ncbi.nlm.nih.gov/pubmed/24330537
http://www.ncbi.nlm.nih.gov/pubmed/18580322
http://www.unaids.org/sites/default/files/media_asset/UNAIDS_FactSheet_en.pdf
http://www.unaids.org/sites/default/files/media_asset/UNAIDS_FactSheet_en.pdf
http://www.ncbi.nlm.nih.gov/pubmed/18026629
http://www.ncbi.nlm.nih.gov/pubmed/18026629
http://www.ncbi.nlm.nih.gov/pubmed/23637071
http://www.ncbi.nlm.nih.gov/pubmed/23637071
http://www.ncbi.nlm.nih.gov/pubmed/28034371
http://www.ncbi.nlm.nih.gov/pubmed/28034371
http://www.ncbi.nlm.nih.gov/pubmed/19360985
http://www.ncbi.nlm.nih.gov/pubmed/19360985
http://www.ncbi.nlm.nih.gov/pubmed/22665101
http://www.ncbi.nlm.nih.gov/pubmed/22665101
http://www.who.int/about/licensing/copyright_form/en/index.html
http://www.hst.org.za/publications/NonHST
http://www.ncbi.nlm.nih.gov/pubmed/23683613
http://apps.who.int/iris/bitstream/10665/144785/1/9789241548953_eng.pdf
https://sustainabledevelopment.un.org/sdgs
http://www.ncbi.nlm.nih.gov/pubmed/24968154
http://www.ncbi.nlm.nih.gov/pubmed/24618636
http://www.ncbi.nlm.nih.gov/pubmed/18563963
http://www.ncbi.nlm.nih.gov/pubmed/18563963
http://www.who.int/bulletin/volumes/90/8/11-097253.pdf
http://www.nature.com/doifinder/10.1038/nrclinonc.2009.167
http://www.nature.com/doifinder/10.1038/nrclinonc.2009.167
http://www.ncbi.nlm.nih.gov/pubmed/12469763
http://www.ncbi.nlm.nih.gov/pubmed/12469763
http://www.ncbi.nlm.nih.gov/pubmed/24331748
http://www.ncbi.nlm.nih.gov/pubmed/24331748
http://www.ncbi.nlm.nih.gov/pubmed/25200458
http://www.ncbi.nlm.nih.gov/pubmed/25200458
http://www.ncbi.nlm.nih.gov/pubmed/28203108
http://www.ncbi.nlm.nih.gov/pubmed/28203108
http://www.ncbi.nlm.nih.gov/pubmed/27259656
http://www.ncbi.nlm.nih.gov/pubmed/27259656
http://www.bmj.com/content/351/bmj.h3084
http://www.iccp-portal.org/sites/default/files/plans/National
http://www.iccp-portal.org/sites/default/files/plans/National
http://www.ncbi.nlm.nih.gov/pubmed/25426945


and Health Survey 2014. 2015 [cited 2016 Jul 4]. Available from: https://
dhsprogram.com/pubs/pdf/FR308/FR308.pdf.

54. Orang’o EO, Wachira J, Asirwa FC, Busakhala N, Naanyu V, Kisuya J, et al.
Factors Associated with Uptake of Visual Inspection with Acetic Acid (VIA)
for Cervical Cancer Screening in Western Kenya. PLoS One. 2016;11(6):
e0157217 Natarajaseenivasan K, editor. [cited 2017 Feb 16] Available from:
http://www.ncbi.nlm.nih.gov/pubmed/27310005.

55. Vermandere H, Naanyu V, Degomme O, Michielsen K. Implementation of an
HPV vaccination program in Eldoret, Kenya: results from a qualitative
assessment by key stakeholders. BMC Public Health. 2015;15(1):875 [cited 2017
Nov 6]; Available from: http://www.ncbi.nlm.nih.gov/pubmed/26358701.

56. Vermandere H, Naanyu V, Mabeya H, Vanden Broeck D, Michielsen K,
Degomme O. Determinants of Acceptance and Subsequent Uptake of the
HPV Vaccine in a Cohort in Eldoret, Kenya. PLoS One. 2014;9(10):e109353
Consolaro MEL, editor [cited 2017 Nov 6];. Available from: http://www.ncbi.
nlm.nih.gov/pubmed/25299646.

57. Khozaim K, Orang’o E, Christoffersen-Deb A, Itsura P, Oguda J, Muliro H, et
al. Successes and challenges of establishing a cervical cancer screening and
treatment program in western Kenya. Int J Gynecol Obstet. 2014;124(1):12–8
[cited 2017 Nov 6]. Available from: http://www.ncbi.nlm.nih.gov/pubmed/
24140218.

58. Rosser JI, Hamisi S, Njoroge B, Huchko MJ. Barriers to Cervical Cancer
Screening in Rural Kenya: Perspectives from a Provider Survey. J Community
Health. 2015;40(4):756–61 [cited 2017 Feb 16]; Available from: http://www.
ncbi.nlm.nih.gov/pubmed/25677728.

59. Morema EN, Atieli HE, Onyango RO, Omondi JH, Ouma C. Determinants of
cervical screening services uptake among 18-49 year old women seeking
services at the Jaramogi Oginga Odinga Teaching and Referral Hospital,
Kisumu, Kenya. BMC Health Serv Res. 2014;14:335 [cited 2017 Feb 16];
Available from: http://www.ncbi.nlm.nih.gov/pubmed/25100298.

60. Rositch AF, Gatuguta A, Choi RY, Guthrie BL, Mackelprang RD, Bosire R, et al.
Knowledge and Acceptability of Pap Smears, Self-Sampling and HPV
Vaccination among Adult Women in Kenya. PLoS One. 2012;7(7):e40766
Medeiros R, editor. [cited 2017 Nov 6]. Available from: http://www.ncbi.nlm.
nih.gov/pubmed/22808257.

61. Wamburu K, Busakhala N, Owuor K, Nyagero J. Association between stage at
diagnosis and knowledge on cervical cancer among patients in a Kenyan tertiary

https://dhsprogram.com/pubs/pdf/FR308/FR308.pdf
https://dhsprogram.com/pubs/pdf/FR308/FR308.pdf
http://www.ncbi.nlm.nih.gov/pubmed/27310005
http://www.ncbi.nlm.nih.gov/pubmed/26358701
http://www.ncbi.nlm.nih.gov/pubmed/25299646
http://www.ncbi.nlm.nih.gov/pubmed/25299646
http://www.ncbi.nlm.nih.gov/pubmed/24140218
http://www.ncbi.nlm.nih.gov/pubmed/24140218
http://www.ncbi.nlm.nih.gov/pubmed/25677728
http://www.ncbi.nlm.nih.gov/pubmed/25677728
http://www.ncbi.nlm.nih.gov/pubmed/25100298
http://www.ncbi.nlm.nih.gov/pubmed/22808257
http://www.ncbi.nlm.nih.gov/pubmed/22808257
http://www.ncbi.nlm.nih.gov/pubmed/28439339
http://www.ncbi.nlm.nih.gov/pubmed/26266949
http://www.ncbi.nlm.nih.gov/pubmed/26266949
http://www.ncbi.nlm.nih.gov/pubmed/26523173
http://www.ncbi.nlm.nih.gov/pubmed/28575074
http://www.ncbi.nlm.nih.gov/pubmed/28575074
http://www.ncbi.nlm.nih.gov/pubmed/23777956
http://www.ncbi.nlm.nih.gov/pubmed/27289251
http://www.ncbi.nlm.nih.gov/pubmed/27289251
http://aphrc.org/wp-content/uploads/2016/04/Steps-Report-NCD-2015.pdf
http://aphrc.org/wp-content/uploads/2016/04/Steps-Report-NCD-2015.pdf
http://dx.plos.org/10.1371/journal.pone.0149696
http://dx.plos.org/10.1371/journal.pone.0149696
http://www.ncbi.nlm.nih.gov/pubmed/24095307
http://www.ncbi.nlm.nih.gov/pubmed/25282370
http://www.ncbi.nlm.nih.gov/pubmed/27029643

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Results
	Sociodemographic characteristics, screening awareness and behaviors
	Determinants of uptake of cervical cancer screening

	Discussion
	Conclusion
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	About this supplement
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

