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Combining cervical cancer screening for mothers with schoolgirl vaccination during 45 

HPV-vaccine implementation in South Africa: Results from the VACCS1&2 trials 46 

 47 

 48 

 49 

 50 

PRECIS: 51 

This study demonstrates successful linking of school-based HPV-vaccination, knowledge 52 

transfer and maternal cervical screening within a developing nation setting, using a transferable 53 

model. 54 

HIGHLIGHTS: 55 

Key findings and impact 56 

• A vaccine acceptance rate of ~60% was reached in an opt-in programme requiring 57 

parental signed informed consent 58 

• Use of oral presentations almost doubled the number of mothers with knowledge about 59 

cervical cancer  60 

• Cervical self-screening was accepted by 47% of previously unscreened mothers of 61 

vaccine recipients 62 

 63 

KEY WORDS: vaccine implementation; linkage of health interventions; screening uptake; 64 

HPV vaccination; HPV screening  65 
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ABSTRACT  66 

Objective  67 

The platform provided by HPV vaccination for linked public health interventions to improve 68 

cervical cancer prevention remains incompletely explored. The Vaccine And Cervical Cancer 69 

Screen (VACCS) cross sectional observation trials aimed to evaluate the efficacy of HPV 70 

school-based vaccination linked with maternal cervical cancer screening.  71 

Methods 72 

Girls from 29 schools in two provinces in South Africa were invited in writing to receive 73 

HPV vaccination. Two approaches to informed consent were compared, namely an audio-74 

visual presentation (VACCS1) and in written format (VACCS2). Markers of vaccine uptake 75 

and coverage were calculated, namely uptake among the invited and consented cohorts, and 76 

rates of completion and sufficient vaccination. Mothers and female guardians received 77 

educational material about cervical cancer, and either a self-sampling device or an invitation 78 

to attend existing screening facilities. Knowledge was assessed in structured questionnaires 79 

(before and after), screening uptake was self-reported and directly assessed and compared 80 

between these approaches.   81 

Results 82 

Vaccine acceptance among 5137 invited girls was similar for the two methods of consent; 83 

99.3% of consented girls received first dose; overall completion rate was 90.5% More girls 84 

were vaccinated using two-dose [974/1016 (95.9%)] than three-dose regimen [1859/2030 85 

(91.6%)]. The questionnaire (n=906) showed poor maternal knowledge which improved 86 

significantly (p<0.05) after health education; only 54% of mothers reported any previous 87 

screening. The offer of a self-sampling device (n=2247) was accepted by 43.9% of mothers, 88 
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but only 26% of those invited to screen at existing facilities (n=396) reported subsequent 89 

screening.  90 

Conclusion 91 

Successful linking of primary health interventions to control cervical cancer was 92 

demonstrated. School-based HPV-vaccination, linked to health education, self-sampling and 93 

molecular screening resulted in significant improvements in knowledge and screening.  94 

  95 
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INTRODUCTION 96 

Among women aged 15 to 44 years in South Africa, cervical cancer is the most common cancer, 97 

estimated to annually affect more than 10 000 women.[1,2] The high prevalence, as well as 98 

late presentation and poor survival of cervical cancer in South Africa have been attributed to 99 

the HIV epidemic, deficits in health infrastructure and the screening programme, poverty and 100 

lifestyle factors which all contribute to high rates of HPV infection and persistence, pre-101 

cancerous lesions and cancer.[1-6] South Africa urgently needs a functional, integrated and 102 

effective cervical cancer prevention programme to revert this epidemic. Both primary and 103 

secondary prevention strategies are essential to address the cancer risk of current and future 104 

generations.[7] 105 

In view of its efficacy and cost-effectiveness, school-based HPV vaccination is a major health 106 

priority for South Africa. Examples of successful cytology-based screening programmes in the 107 

developing world are rare or absent. In South Africa, coverage of the screening programme is 108 

low and has limited success to reach groups at highest risk. Several studies have demonstrated 109 

a lack of knowledge and awareness of the disease, which may contribute to poor health seeking 110 

behaviour.[8-10] In addition, failure to communicate and treat after positive screening is 111 

common. Finding alternative methods to reach the screening target population, improve their 112 

knowledge and communicate results must be a priority and will require innovative approaches. 113 

School-based HPV vaccination programmes may serve as a novel platform to offer education 114 

and screening to adult female relatives, but the optimal way to link these preventive methods 115 

has not been determined.[11-13] We therefore conducted two cross sectional observation trials 116 

as part of the VACCS-initiative (Vaccine And Cervical Cancer Screen trials) to study different 117 

approaches to the potential linkage between HPV vaccination, education, and screening.  118 
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The primary objective of this study was to evaluate whether HPV vaccine implementation can 119 

be linked successfully with other health interventions to improve maternal cervical cancer 120 

knowledge and   screening. The secondary objective was to describe determinants of adolescent 121 

HPV vaccine uptake and completion.  This is a combined report of the VACCS1 and VACCS2 122 

trials which were both conducted in the Gauteng and Western Cape provinces of South 123 

Africa.[14-16] Following the initial reports of these studies, HPV vaccine roll-out to primary 124 

school girls was initiated by the National Department of Health. 125 

 126 

METHODS 127 

Study protocols and procedures were approved by the institutional human research ethics 128 

review committees of the Universities of Pretoria (VACCS1: 219/2009; VACCS2: 90/2013) 129 

and Stellenbosch (N11/01/008). Approval to conduct the trials at primary public schools was 130 

obtained from national and provincial Departments of Health and Basic Education and local 131 

school governing bodies. Written informed consent was obtained from all subjects, the parents 132 

or legal guardians for minor subjects. The selection and recruitment of schools and the 133 

vaccination procedures for the first two studies were similar and previously reported.[14,15] 134 

Study size was based on the availability of donated vaccine dosages. The intention during 135 

VACCS1 was vaccination with the standard registered three doses of either quadrivalent or 136 

bivalent vaccine.  137 

During VACCS2 only the bivalent vaccine was used and intended as two doses with a six-138 

month interval. At the time, data convincingly demonstrated that two doses were sufficient for 139 

young girls.[17]  140 

Vaccination 141 
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Parents could provide consent for vaccination of their daughters during the education events or 142 

without attending (first study) or were asked to complete and sign consent documents which 143 

were sent home (remote consent, second study). No girl was vaccinated without her own 144 

written and implied assent. Girls younger than 12 years needed parental consent by law. The 145 

vaccination process has been described earlier.[14,15] 146 

Health Education 147 

In VACCS1, parents received a printed invitation to an after-hours health education event at 148 

the school. During these events, information about the disease, its development, clinical 149 

presentation and prevention by vaccination and screening was shared using an audio-visual 150 

presentation. During VACCS2, extensive information about cervical cancer prevention options 151 

and about the study was offered to parents in a printed format, delivered home by the girl 152 

herself.  153 

A questionnaire was developed, tested and validated in a small pilot study for use in VACCS1. 154 

Using this administered questionnaire, information from parent participants was acquired on 155 

demographics, knowledge of cervical cancer symptoms and prevention, as well as health care 156 

behaviour. The same questions were repeated after 3 months to determine changes in 157 

knowledge and participant-reported screening behaviour to evaluate efficacy of the educational 158 

intervention.  159 

Screening 160 

Mothers were invited to screen using three approaches: invitations to attend existing facilities 161 

(VACCS1); tampons and transport medium (with information to use) handed out directly for 162 

self-collected screening (VACCS1); and Evalyn® self-samplers sent home in a sealed package 163 

(VACCS2, both provinces). Screening was indicated for any woman with a uterus without 164 

recollection of previous screening in the last five years.  165 
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Information from the questionnaires were used to describe the demographics of the screening 166 

cohort and to calculate the size of the unscreened cohorts. All self-collected samples were 167 

tested with HPV DNA tests, while samples collected at existing facilities were tested in the 168 

standard way using cytology. We determined changes in screen behaviour using self-reporting 169 

and by calculating participation in HPV and cytological screening options.   170 

Data Management 171 

For analysis and comparison of the vaccination data of VACCS1 and VACCS2, girls enrolled 172 

in the targeted grades made up the invited cohort, and those with written parental and child 173 

consent made up the consented cohort. We defined the consented cohort for these studies as all 174 

those who consented to receive the vaccine. The vaccinated cohort were all girls who received 175 

at least one dosage, while all who received at least two doses, six months or more apart, were 176 

considered sufficiently vaccinated.[14] Uptake, completion and sufficiently vaccinated rates 177 

were calculated for the different cohorts and compared between the studies, using the relevant 178 

cohort denominator. 179 

The two questionnaires were compared per participant to determine the impact of the project 180 

on knowledge and behaviour as previously described.[18] The number of women who attended 181 

existing screening facilities (VACCS1) after the health education event was determined by 182 

accessing data from the local screening registry. 183 

The total target group for screening were all adult women available to participate; the 184 

unscreened target group was calculated from the percentage of participants indicating no 185 

screening in the last five years. The screened cohort included everyone who reported an 186 

improvement in screening to the previous 12 months (VACCS1) and women who handed in 187 

self-collected samples (VACCS1 and VACCS2). The invited cohort were all women verified 188 



 

10 
 

to have received an invitation to participate in screening. Uptake rates and positive screening 189 

rates were calculated using these different cohorts, as well as the test results. 190 

Statistical analysis was performed using Statistica statistical software. A p-value <0.05 was 191 

considered statistically significant. In accordance with the journal’s guidelines, all data 192 

required for the reproducibility of this study in other centres, will be provided if requested. 193 

 194 

RESULTS 195 

We invited 3465 primary school girls attending 19 schools during VACCS1 (2011-2013) and 196 

1672 girls in ten schools in the same districts during VACCS2 (2013-2014). From these, 2619 197 

mother-daughter pairs were invited from Gauteng Province and 2518 pairs from the Western 198 

Cape. Vaccination data are shown in Table 1.  199 

 200 

Vaccination  201 

Written parental consent and child assent for vaccination were obtained from 3068 of 5137 202 

(59.7%) girls. Invited uptake rates were 59.0% for VACCS1 versus 61.1% for VACCS2, with 203 

no difference between the two strategies to inform and invite girls to this opt-in programme. 204 

Almost 90% of parents who attended a health education event, consented, but this was offset 205 

by relatively low attendance rates (Table 1). 206 

Only 22 (0.7%) children with parental consent never received the first vaccine dosage, resulting 207 

in an overall uptake rate for consented children of about 99.3%. The completion rate of the 208 

two-dose regimen was significantly higher than the three-dose regimen (95.9% vs. 87.8%; 209 

p<0.0001). A larger percentage of girls were sufficiently vaccinated in the second project where 210 

two doses were intended (95.9% vs. 91.6%; p<0.0001) (Table 1).   211 

Health Education 212 
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The questionnaires demonstrated a lack of knowledge about cervical cancer symptoms and 213 

prevention among mothers that improved significantly after attending health education events 214 

about the disease. (Table 2: knowledge). Data about knowledge improvement after receiving 215 

written information was not available, but information were distributed to more households 216 

when provided in printed format (100% vs. 28.6%) (Table 2).  217 

The median age of mothers/female guardians of girls in grade four to seven was 38 years and 218 

of participants that accessed screening was 38.7 years (SD 7.7). Levels of education varied 219 

widely (primary school: 10%; tertiary education: 21 %) as did employment data (salaried: 50%; 220 

self-employed: 6.8%). Parents with children attending Gauteng schools were significantly 221 

younger and better educated[16] (data not shown).  222 

Screening  223 

Self-reported screening behaviour scores were similar for the different sites and improved in 224 

the total study after the invitation to participate. This data; however, did not correlate well with 225 

confirmed participation in screening (Table 3).[18] We could confirm the screening uptake and 226 

participation of those who accepted the invitation to self-sample and deliver the specimen at 227 

the school (Table 4). 228 

The best estimate of screening uptake when participants were simply reminded to use existing 229 

facilities was the self-reported improvement of 24.5% in the second questionnaire translating 230 

into 10.7% of unscreened women. Screening uptake reached 43.9% of the study participants 231 

(28.6% of the total unscreened target group) when self-screening was offered either at a health 232 

education event (64.5%) or was sent home (32.8%) (p<0.0001) (Table 4). 233 

Women who received self-screening kits at a health education event, were much more likely 234 

to use it than when it was sent home (31.8% vs. 16.4%; p<0.0001). Self-sampling kits were 235 

equally unused in large numbers during both studies, by women who elected to take it home 236 
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(VACCS1) and by those who received it at home in an envelope (VACCS2). Both methods 237 

resulted in 14.8% of the total target group being screened, translating to about 29.0% of the 238 

unscreened women (Table 4).  239 

Throughout the project, about 19.1% of screening tests were positive for high-risk HPV 240 

(hrHPV) and 8.6% positive for HPV 16 and/or 18. As expected, tampon collected samples 241 

tested with Roche Linear Array was slightly more sensitive than brush collected samples tested 242 

with Roche Cobas. Although numbers were small, Western Cape samples appeared to have a 243 

lower prevalence of abnormalities compared to Gauteng (Table 5).  244 

 245 

DISCUSSION 246 

Summary of Main Results  247 

During this HPV vaccine implementation study at primary schools, the overall vaccine uptake 248 

was 59.7%, and the need for parental informed consent (the opt-in model) was a significant 249 

barrier to vaccination. The consented uptake rate was near 100%; vaccine completion rates and 250 

the rate of sufficiently vaccinated participants were best with the two-dose regimen.  251 

Vaccination was successfully linked with knowledge transfer and screening of mothers using 252 

self-sampling and molecular tests, which were abnormal in 27.7% of women. Self-screening 253 

was superior to using the existing health facilities, which may still have been over-reporting as 254 

not all tests could be confirmed via electronic access to the national screening database.[19] 255 

Women may not recall the time since their last screening test accurately and the results of these 256 

questions may also be influenced by social desirability bias. The age distribution of screened 257 

women mirrored the ideal screening target group, with most women between 30 and 49 years 258 

of age. 259 
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Results in the Context of Published Literature 260 

Reported vaccine acceptance for the target group varies from 10% to >90%.[20] In a review of 261 

low- and middle income countries, half of all opt-in studies reported uptakes above 90%; 33% 262 

reported uptakes of 70-90%, while opt-out or implied consent was more successful.[21] In the 263 

current study, using an opt-in consent approach, requiring both written informed parental 264 

consent and child assent, vaccine uptake was lower than most other reports, but probably is 265 

realistic and reflects a true-life situation without campaigns to motivate. While multiple factors 266 

are reported to influence uptake (type of vaccination programme, coercion, time period of the 267 

study, income level of the participants, social media campaigns, or method to obtain consent), 268 

the true reasons for poor uptake are largely speculative.[22]  269 

 270 

When vaccination rates are calculated per consented cohort, the vaccination rates of more than 271 

99% compares with that reported in another early South African implementation study.[23]  272 

Heterogeneity regarding reported completion rates, or “follow-through rates,” challenge 273 

comparison with the completion and sufficiently vaccinated rates calculated in the current 274 

study, which report on both two-dose and three-dose implementation.[22] The rates of 275 

sufficiently or completely vaccinated girls in the two-dose leg of the study, compares 276 

favourably with published data.[24]   277 

 278 

Our demographic data confirm that mothers of vaccine recipients are an ideal target group for 279 

cervical cancer education and screening. Poor knowledge of disease detection and prevention 280 

has often been linked to high prevalence and late diagnosis of cervical cancer, but evidence 281 

about interventions that effectively addresses this problem is limited.[25] Consistent with 282 

previous reports, the present study confirmed that South African women lack this basic 283 

knowledge.[26,27] Importantly, in this report simple health education during a vaccine 284 
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implementation project had a measurable and significant positive effect on the knowledge of 285 

mothers of primary school children. Furthermore, it was demonstrated that increased 286 

knowledge scores can be linked to improved screening behaviour when screening was easy to 287 

access.[16]  288 

Many methods have been tested to reach the unscreened population via self-sampling. In a 289 

meta-analysis which was performed according to the type of invitation used, participation rates 290 

varied widely. Door-to-door invitations in developing settings reached most women (92.4%), 291 

mailed self-sampling kits reached 20.7% and mailed opt-in invitations had participation rates 292 

of only 9.7%.[28] The overall screening participation rate among unscreened women in this 293 

study (29.5%) was similar for both methods to deliver sampling kits, and compares favourably 294 

to previously reported rates using mailed kits. Poor attendance was obtained using reminder 295 

invitation to existing screening facilities; this is in accordance with other reports.[29]  296 

Strengths and Weaknesses 297 

This school vaccine implementation project was performed in a real-life setting and linked to 298 

maternal education and screening. The study was performed in two provinces with very 299 

different demographics and in 29 schools to allow for the heterogeneity of the South African 300 

population. Other strengths include that different methods of inviting participation, and 301 

different dosing regimens were used and compared. 302 

Limitations include the shortcomings of administered questionnaires, difficulties to accurately 303 

assess knowledge and attitudes and the potential inaccuracy of self-reported data. Determinants 304 

of parental consent could not be studied because questionnaire results were unavailable for 305 

non-consenting parents. The self-reported response of participants invited to screen at existing 306 

clinics was probably an overestimate and was not supported by other data sources.  307 

Implications for Practice and Further Research 308 
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HPV vaccination campaigns can be used to offer health education and screening. Written and 309 

audio-visual material can effectively address the education gap; self-sampling kits can reach 310 

unscreened mothers via this platform. The positive attitude among parents toward vaccination, 311 

and health-seeking-behaviour for their children will hopefully contribute to wide-spread 312 

acceptance of HPV vaccine programmes in South Africa and similar developing countries. 313 

Further research should explore reasons for relatively poor vaccine uptake in opt-in 314 

programmes and methods to improve this uptake. 315 

 316 

CONCLUSIONS 317 

HPV vaccine programmes can enable linked primary and secondary prevention of cervical 318 

cancer, targeting schoolgirls and mothers. Education, vaccination and screening for cervical 319 

cancer control were all successfully combined in a single programme. Mothers of primary 320 

school children are socially and economically critically important and at the ideal age for 321 

cervical screening. HPV vaccine programmes can reach unscreened mothers via self-collected 322 

molecular tests and school-based logistics.  323 

In this study, parental informed consent was the major determinant of vaccine uptake, while 324 

the number of required doses was the major determinant of vaccine completion. The 325 

distribution of information was most successful when sent home in a written format, but there 326 

was a poor response to the request for remote consent. During educational events, we obtained 327 

excellent parental consent rates and showed an improvement in knowledge, but attendance was 328 

relatively poor. The final consent rate was therefore similar between the two approaches. The 329 

two-dose regimen reached the best vaccine completion and sufficiently vaccinated rates. 330 

 331 

ACKNOWLEDGEMENTS  332 



 

16 
 

We gratefully acknowledge the contribution of the following groups and persons: 333 

• The Cancer Research Initiative of South Africa (CARISA), the South African Medical 334 

Research Council (MRC) and Cancer Association of South Africa (CANSA): financial 335 

support 336 

• Vaccine manufacturing companies GlaxoSmithKline/Aspen SA and MSD: vaccine 337 

donations 338 

• The First for Women Foundation: funds for screening  339 

• Nurse research assistants and medical students: questionnaires and vaccination 340 

• All participating schools, management teams, girls, parents and guardians. 341 

 342 

REFERENCES 343 

1. Bruni L, Albero G, Serrano B, Mena M, Collado JJ, Gómez D, et al. ICO/IARC 344 

Information Centre on HPV and Cancer (HPV Information Centre). Human papillomavirus 345 

and related diseases in South Africa. Summary Report 22 October 2021. Available: 346 

https://hpvcentre.net/statistics/reports/ZAF.pdf [Accessed on 20 Nov 2021]. 347 

 348 

2. Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I, Jemal A, Bray F. Global 349 

Cancer Statistics 2020: GLOBOCAN estimates of incidence and mortality worldwide for 36 350 

cancers in 185 countries. CA Cancer J Clin 2021;71(3):209-249. doi: 10.3322/caac.21660. 351 

 352 

3. American Cancer Society. Global cancer facts & figures 4th Edition. Atlanta: American 353 

Cancer Society; 2018. Available: https://www.cancer.org/content/dam/cancer-354 

org/research/cancer-facts-and-statistics/global-cancer-facts-and-figures/global-cancer-facts-355 

and-figures-4th-edition.pdf [Accessed on 15 Jan 2021]. 356 

https://hpvcentre.net/statistics/reports/ZAF.pdf
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/global-cancer-facts-and-figures/global-cancer-facts-and-figures-4th-edition.pdf
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/global-cancer-facts-and-figures/global-cancer-facts-and-figures-4th-edition.pdf
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/global-cancer-facts-and-figures/global-cancer-facts-and-figures-4th-edition.pdf


 

17 
 

 357 

4. Torre LA, Siegel RL, Ward EM, et al. Global cancer incidence and mortality rates and 358 

trends – an update. Biomarkers Prev 2016;25(1):16–27. doi: 10.1158/1055-9965.EPI-15-359 

0578 360 

 361 

5. Liu G, Sharma M, Tan N, et al. HIV-positive women have higher risk of human papilloma 362 

virus infection, precancerous lesions, and cervical cancer. AIDS 2018;32(6):795–808. doi: 363 

10.1097/QAD.00000000000017655.  364 

 365 

6. Denny LA, Franceschi S, de Sanjosé S, et al. Human papillomavirus, human 366 

immunodeficiency virus and immunosuppression. Vaccine 2012;30 Suppl 5:F168–74. doi: 367 

10.1016/j.vaccine.2012.06.045. 368 

 369 

7. Botha MH, Richter KL. Cervical cancer prevention in South Africa: HPV vaccination and 370 

screening both essential to achieve and maintain a reduction in incidence. S Afr Med J 371 

2015;105(1):33–34. doi:10.7196/SAMJ.9233. 372 

 373 

8. Momberg M, Botha MH, Van der Merwe FH, et al. Women's experiences with cervical 374 

cancer screening in a colposcopy referral clinic in Cape Town, South Africa: a qualitative 375 

analysis. BMJ Open 2017;7:e013914. doi: 10.1136/bmjopen-2016-013914. 376 

 377 

9. Francis SA, Battle-Fisher M, Liverpool J, et al. A qualitative analysis of South African 378 

women's knowledge, attitudes, and beliefs about HPV and cervical cancer prevention, 379 

vaccine awareness and acceptance, and maternal-child communication about sexual health. 380 

Vaccine 2011;29:8760–8765. doi:10.1016/j.vaccine.2011.07.116. 381 



 

18 
 

 382 

10. Makuvire T. Experiences, beliefs, and attitudes about cervical cancer screening among 383 

women in Pietermaritzburg, KwaZulu-Natal, in South Africa: a qualitative study. Doctoral 384 

dissertation, Harvard Medical School 2018. Available: http://nrs.harvard.edu/urn-385 

3:HUL.InstRepos:41973524 [Accessed 20 Jan 2021].   386 

 387 

11. MacPhail C, Venables E, Rees H, et al. Using HPV vaccination for promotion of an 388 

adolescent package of care: opportunity and perspectives. BMC Public Health 2013;13:493. 389 

doi: 10.1186/1471-2458-13-493. 390 

 391 

12. Ropero-Álvarez AM, Kurtis HJ, Danovaro-Holliday MC, et al. Vaccination week in the 392 

Americas: an opportunity to integrate other health services with immunization. J Infect Dis 393 

2012;205(suppl 1):S120–125. doi: 10.1093/infdis/jir773. 394 

 395 

13. Kharbanda EO, Stockwell MS, Fox H, et al. The role of Human Papillomavirus 396 

vaccination in promoting delivery of other preventive and medical services. Acad Pediatr 397 

2011;11(4):326–332. doi: 10.1016/j.acap.2010.12.013. 398 

 399 

14. Botha MH, Van der Merwe FH, Snyman LC, et al. The Vaccine and Cervical Cancer 400 

Screen (VACCS) project: Acceptance of Human Papilloma Virus vaccination in a school 401 

based program in two provinces of South Africa. S Afr Med J 2015;105(1):40–43. 402 

doi: 10.7196/SAMJ.8419. 403 

 404 

15. Snyman LC, Dreyer G, Visser C, et al. The Vaccine and Cervical Cancer Screen project 2 405 

(VACCS 2): Linking cervical cancer screening to a two-dose HPV vaccination schedule in 406 

http://nrs.harvard.edu/urn-3:HUL.InstRepos:41973524
http://nrs.harvard.edu/urn-3:HUL.InstRepos:41973524


 

19 
 

the South-West District of Tshwane, Gauteng, South Africa. S Afr Med J 2015;105(3):191–407 

194. doi:10.7196/SAMJ.8888. 408 

 409 

16. Snyman LC, Dreyer G, Botha MH, et al. The Vaccine and Cervical Cancer Screen 410 

(VACCS) project: Linking cervical cancer screening to HPV vaccination in the South West 411 

District of Tshwane, Gauteng, South Africa. S Afr Med J 2015;105(2):115–120. 412 

doi: 10.7196/SAMJ.8418. 413 

 414 

17. Dobson SRM, McNeil S, Dionne M, et al. Immunogenicity of 2 doses of HPV vaccine in 415 

younger adolescents vs 3 doses in young women: a randomized clinical trial. JAMA 416 

2013;309(17):1793–1802. doi:10.1001/jama.2013.1625. 417 

 418 

18. Dreyer G, van der Merwe FH, Botha MH, et al. School-based human papillomavirus 419 

vaccination: An opportunity to increase knowledge about cervical cancer and improve uptake 420 

of screening. S Afr Med J 2015;105(11):912–916. doi:10.7196/SAMJ.2015.v105i11.9814. 421 

 422 

19. Van der Merwe FH, Botha MH, Snyman LC, et al. The vaccine and cervical cancer 423 

screen (VACCS) project: Screening behaviour of adult women – a story of missed 424 

opportunities. Int J Gynecol Cancer 2014;24(Suppl 4):852. 425 

doi: 10.1097/01.IGC.0000457075.08973.89. 426 

 427 



 

20 
 

20. Dorji T, Nopsopon T, Tamang ST, et al. Human papillomavirus vaccination uptake in 428 

low-and middle-income countries: a meta-analysis. EClinicalMedicine 2021;34:100836. 429 

doi: 10.1016/j.eclinm.2021.100836.  430 

 431 

21. Kabakama S, Gallagher KE, Howard N et al. Social mobilisation, consent and 432 

acceptability: a review of human papillomavirus vaccination procedures in low and middle-433 

income countries. BMC Public Health 2016;16:834. doi: 10.1186/s12889-016-3517-8. 434 

 435 

22. Spencer JC, Brewer NT, Trogdon JG, et al. Predictors of human papillomavirus vaccine 436 

follow-through among privately insured US patients. Am J Public Health 2018;108(7):946–437 

950. doi: 10.2105/AJPH.2018.304408. 438 

 439 

23. Moodley I, Mubaiwa V, Tathiah N, et al. High uptake of Gardasil vaccine among 9 - 12-440 

year-old schoolgirls participating in an HPV vaccination demonstration project in KwaZulu-441 

Natal Province. S Afr Med J 2013;103(5):318–321. doi:10.7196/SAMJ.6414. 442 

 443 

24. Berenson AB, Rupp R, Dinehart EE, et al. Achieving high HPV vaccine completion rates 444 

in a pediatric clinic population. Hum Vaccin Immunother 2019;15(7–8):1562–1569. 445 

doi: 10.1080/21645515.2018.1533778. 446 

 447 



 

21 
 

25. Lott BE, Trejo MJ, Baum C, et al. Interventions to increase uptake of cervical screening 448 

in sub-Saharan Africa: a scoping review using the integrated behavioral model. BMC Public 449 

Health 2020;20(1):654. doi: 10.1186/s12889-020-08777-4. 450 

 451 

26. Maree JE, Lu XM, Wright SCD. Cervical cancer: South African women's knowledge, 452 

lifestyle risks and screening practices. Afr J Nurs Midwifery 2012;14(2):104–115. ISSN 453 

1682-5055 Available at: https://journals.co.za/doi/abs/10.10520/EJC137476 454 

 455 

27. Godfrey MAL, Mathenjwa S, Mayat N. Rural Zulu women's knowledge of and attitudes 456 

towards Pap smears and adherence to cervical screening. Afr J Prim Health Care Fam Med 457 

2019;11(1):e1–e6. doi: 10.4102/phcfm.v11i1.1994. 458 

 459 

28. Verdoodt F, Jentschke M, Hillemanns P, et al. Reaching women who do not participate in 460 

the regular cervical cancer screening programme by offering self-sampling kits: a systematic 461 

review and meta-analysis of randomised trials. Eur J Cancer 2015;51(16):2375–2385. doi: 462 

10.1016/j.ejca.2015.07.006. 463 

 464 

29. Racey CS, Withrow DR, Gesink D. Self-collected HPV testing improves participation in 465 

cervical cancer screening: A systematic review and meta-analysis. Can J Public Health 466 

2013;104:e159–166. doi: 10.1007/BF03405681. 467 

https://journals.co.za/doi/abs/10.10520/EJC137476


 

22 
 

Table 1. Vaccine coverage 

 

  

Invited 

cohort 

 

Consented 

cohort 

 

Invited uptake 

rate 

(%) 

 

Vaccinated 

cohort 

 

Consented 

uptake rate 

(%) 

 

Single dose 

 

First two of 

intended three 

doses 

 

Vaccine completion 

rate 

 

Sufficiently 

vaccinated rate 

 

Study 

 

Provincial 

sites 

 

Target 

group = 

enrolled 

girls (n) 

 

Girls with 

consent and 

assent (n) 

 
 

Received at least 

one dose (n) 

 
 

Received only 

one vaccine 

dosage (n) 

 

Received two 

dosages, less 

than 6 months 

apart (n) 

 

Received intended 

number of doses (n 

(%)) 

 

Received minimum 2 

doses, 6 months apart 

(n (%)) 

 

 

VACCS1 

GP 1654 1059 64.0 1053 99.4 9 103 870 (82.6) 941 (89.4) 

WC 1811 987 54.5 977 99.0 10 49 912 (93.3) 918 (94.0) 

Total 3465 2046 59.0 2030 99.2 19 152 1782 (87.8) 1859 (91.6) 

 

 

VACCS2 

GP 965 519 53.7 518 99.8 23 n/a 495 (95.6) 495 (95.6) 

WC 707 503 71.1 498 99.0 19 n/a 479 (96.2) 479 (96.2) 

Total 1672 1022 61.1 1016 99.4 42 n/a 974 (95.9) 974 (95.9) 

Project total 5137 3068 59.7 3046 99.3 213 2756 (90.5) 2833 (93.0) 

GP = Gauteng Province; n/a = not applicable; VACCS = Vaccine And Cervical Cancer Screen; WC = Western Cape 
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Table 2. Questionnaire results 

Vaccine acceptance 

Parental consent method Invitation to health education 

event (n (%)) 

 

Information letter sent home (n 

(%)) 

(n = 1 672) 

p-value 

Households reached with 

information 
906 / 3171 (28.6) 1672 (100)* <0.0001 

Acceptance per informed 

households 
498 / 568 (87.7)# 1022 (61.1) <0.0001 

Acceptance per total target 

group 
2046 / 3465 (59.0) 1022 (61.1) 0.2295 

Knowledge about cervical cancer before and after intervention 

 Knowledge before health 

education event (n) 
Knowledge after health education 

event (n) 

Significance 

of change 

 

(p-value) Inadequate Adequate Inadequate Adequate 

Symptoms 239 538 115 662 <0.005 

Screening 539 238 288 489 <0.005 

Vaccination 640 137 149 628 <0.05 

Total 1418 913 552 1779  

*Assuming that all households received the letter; # data incomplete. 

Bolded values indicate statistically significant findings 
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Table 3. Self-reported screening before and after the intervention (VACCS1) 

 Screening experience 

before invitation (n) 

Screening experience 

after invitation (n) 

Significance 

of change 

 

(p-value) Never Ever Never Ever 

Lifetime 338 391 227 502 <0.005 

Past year 555 174 465 264 <0.005 

Total 893 565 692 766  

Bolded values indicate statistically significant findings 

VACCS, Vaccine And Cervical Cancer Screen 
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Table 4. Screening coverage.  

 

Screening method 

 

Total target 

group 

 

Unscreened 

target group 

 

Invited 

cohort 

 

Screened 

cohort 

 

Invited 

uptake rate 

 

Unscreened 

uptake rate 

 

Newly 

screened# 

 

Positive screen 

 

Screening uptake 

rate 

 

Method of 

sampling 

 

Method of 

screening 

 

Method 

of 

invitation 

 

Women 

targeted * (n) 

 

Unscreened 

cohort (n (%)) $ 

 

Women 

receiving 

invitation (n) 

 

Women 

screened 

during study 

(n) 

 

Acceptance 

among 

invitees 

(n (%)) 

 

Acceptance 

among unscreened 

invitees 

(n (%)) 

 

Acceptance per 

unscreened 

study 

participants * 

(%) 

 

Positive tests 

(n (%)) 

 

Previously plus 

newly screened (%) 

HCW 

sampling 

Conventional 

cytology 
Letter 

 

1811 

 

909 

 

396 

 

97 * 

 

97* / 396 

(24.5) 

 

97 / 909 

(10.7) 

 

19.6 * 

 

17 * (17.5) 

 

55.2 * 

Self-

sampling 

HPV 

genotyping 

on tampon 

sample 

Personal 
 

1654 

 

827 

 

795 

 

253 

 

253 / 795 

(31.8) 

 

253 / 392 

(64.5) 

 

47.9 

 

 75 (29.6) 

 

65.3 

HPV partial 

genotyping 

on brush 

sample 

Letter 
 

1672 

 

836 

 

1452 

 

238 

 

238 / 1452 

(16.4) 

 

238 / 726 

(32.8) 

 

46.6 

 

61 (25.6) 

 

64.2 

 

Project total 
 

5137 

 

2572 / 5137 

(50.1) 

 

2643 

 

588 

 

588 / 2643 

(22.2) 

 

588 / 2027 

(29.0) 

 

N/A 

 

153 (26.0) 

 

N/A 

$ calculated as 50.1% of all mothers as reported in questionnaire 

*unverified; self-reported 

#per unscreened study participants 

HCW = healthcare worker; HPV = human papillomavirus; NA = not available 
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Table 5. Screening results 

 Total number 

screened (n) 

Only other hrHPV 

(n (%)) 

HPV 16 and/or 18 

(n (%)) 

Region: 

Gauteng Province 413 79 (19.1) 38 (9.2) 

Western Cape 78 15 (19.2) 4 (5.1) 

Collection: 

Tampon 253 52 (20.6) 23 (9.1) 

Brush 238 42 (17.6) 19 (8.0) 

Test: 

Genotyping 253 52 (20.6) 23 (9.1) 

Partial genotyping 238 42 (17.6) 19 (8.0) 

HPV = human papillomavirus; hrHPV = high-risk HPV. 

 


