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44 ABSTRACT

45

46 Introduction: The objective was to determine if self-collection of vaginal samples for human 

47 papillomavirus (HPV) testing are acceptable and feasible in rural Tanzania and to assess the extent 

48 of attendance to a follow-up appointment among women who tested HPV-positive after delivery of 

49 HPV results via text messages.
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50 Material and methods: A combined cross-sectional and cohort study was conducted among 

51 women aged 25-60 years from rural Kilimanjaro, Tanzania. Women were offered HPV self-

52 sampling or traditional visual inspection of the cervix with acetic acid. If HPV self-sampling was 

53 preferred, participants received instructions in self-collection with an Evalyn Brush. A 

54 questionnaire was used to assess participants’ acceptability and feasibility of the self-sampling 

55 procedure and delivery of HPV results via text messages. A mobile text message platform was used 

56 to send private text messages with the screening results to the participants. 

57 Results: A total of 1108 women were enrolled and self-collected an HPV sample; 11.8% tested 

58 positive for high-risk HPV. The majority (98.9%) agreed that they had no trouble in understanding 

59 the instructions on how to perform the self-collection and that they would recommend it to a friend 

60 (94.5%) or as a standard screening method in Tanzania (95.5%). A minority of women experienced 

61 bleeding (2.4%) or pain (6%) while collecting the sample, whilst some were worried they would get 

62 hurt (12.7%) or felt embarrassed (3.5%). The majority (98.4%) of women would like to receive the 

63 screening test results via text messages. Eighty two percent of those who tested positive for high-

64 risk HPV attended the follow-up appointment after receiving a text message reminder and an 

65 additional 16% attended after receiving both a text message and a phone call reminder whereas 2% 

66 did not attend follow-up at all. Attendance was not influenced by age, marital status, education 

67 level, parity, or HIV status.

68 Conclusions: HPV self-sampling and text-messages feedback delivery are generally well-perceived 

69 and accepted among rural Tanzanian women, and the majority of HPV-positive women attended a 

70 follow-up appointment after receiving their HPV results and follow-up appointment via text 

71 messages. This screening method may have potential to be transferrable to other low-income 

72 countries with a high incidence of cervical cancer and thus improve cervical cancer screening 

73 attendances.

74

75 Keywords: 

76 Cervical cancer screening, self-sampling, HPV, acceptability, feasibility SMS, Kilimanjaro, rural, 

77 Tanzania

78
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80 HIV: Human immunodeficiency virus

81 HPV: Human papillomavirus

82 LMICs: Low-and-middle income countries

83 SMS: short message services

84 VIA: visual inspection of cervix with acetic acid

85

86

87 Key message

88 HPV self-sampling coupled with an interactive text message solution may be an alternative method 

89 to increase uptake of cervical cancer screening in Tanzania and other low-income countries as it is 

90 well-perceived as a primary screening method among rural women. 

91

92 INTRODUCTION

93

94 Cervical cancer is a major public health problem across Eastern Africa. It is the most common 

95 cancer (38.4%) and the main cause of female cancer deaths (34.3%) among Tanzanian women1. 

96 The age-standardized incidence rate is 54 per 100,000 women, which is almost double the average 

97 age-standardized rate for Africa (27.6 per 100,000 women). Many high-income countries have 

98 successfully reduced the cervical cancer incidence and mortality as they have effective population-

99 based screening programs that are well organized and with high coverage rates1-3. 

100

101 The uptake of cervical cancer screening services in Tanzania is very low despite ongoing initiatives 

102 of the Ministry of Health and other stakeholders to scale up cervical cancer screening. E.g. a 2015 

103 study among primary school teachers in Dar es Salaam found that only 21% of female teachers had 

104 been screened for cervical cancer4. The high burden of the disease is partly contributed by the low 

105 coverage (4–6%) of cervical screening programs5-6 and most women who do attend screening 

106 usually come when symptoms are present and the disease has progressed to advanced stages5-6. 

107 Studies have reported a number of barriers for screening uptake among Tanzania women which 

108 included stigma, unawareness of screening options, education level, and fear of the gynecological 

109 examination as it may be considered embarrassing, invasive, painful or culturally inappropriate by 

110 some women5-7. Furthermore, direct and indirect economic costs, such as transportation costs, lost 
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111 income, and waiting time have been found to have a negative effect on cervical cancer screening 

112 attendance8. 

113

114 In Tanzania, the standard screening method is visual inspection with acetic acid (VIA), which 

115 requires a gynecological examination3. A meta-analysis of 77 cross-sectional studies observed that 

116 the sensitivity of VIA to detect cervical intraepithelial neoplasia grade 2 or worse (CIN2+) ranges 

117 between 14% and 95%9. A Tanzanian study found that VIA had a specificity and sensitivity of 

118 28.5% (95% CI 20.9-36.0) and 96.5% (95% CI: 95.9–97.1), respectively10. Thus, innovative ways 

119 of how to improve cervical cancer screening methods and attendance in resource-limited settings 

120 are needed. Human papilloma virus (HPV) testing has been reported to have high test performance 

121 11-13, and recent advancements in molecular techniques has led to the opportunity to use HPV 

122 testing as a screening method in low-income settings10. Previously, HPV testing required a 

123 gynecological examination, however, a vaginal sampling can now be taken by the woman herself, 

124 which is referred to as HPV self-sampling or self-testing. In a pooled analysis of data from five 

125 population-based cervical cancer screening studies, including a total of 13140 rural Chinese women 

126 aged 17–56 years, the sensitivity and specificity with HPV self-sampling were 86.2% (95% CI = 

127 82.9% to 89.1%) and 80.7% (95% CI = 75.6% to 85.8%), respectively14. Studies assessing HPV 

128 self-sampling have mainly been performed in high-income countries and in urban areas. In these 

129 settings, HPV self-sampling has been reported to be well-accepted as it addresses many of the 

130 barriers that prevent women from attending screening12,14. Hence, it has the potential to increase 

131 cervical cancer screening uptake. Yet studies have shown that some women are concerned about 

132 their ability to perform self-collection correctly or they are afraid of experiencing discomfort during 

133 the self-collection procedure8,12. Further, one should bear in mind that HPV self-sampling does not 

134 provide a diagnosis of precursors or invasive cervical cancer, it only identifies women who are at 

135 higher risk8,12. Therefore, test-positive women need follow-up. 

136

137 In recent years, there has been an increasing interest around the application of mobile health 

138 (mHealth) to support health initiatives in low-and middle-income countries (LMIC)15. Studies have 

139 demonstrated that the use of short message service (SMS) and phone calls can potentially improve 

140 cervical cancer screening attendance in an African context, e.g. by providing health-related 

141 information and reminding clients of their appointments15-18. However, it is not well-established to 
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142 what extent HPV self-sampling coupled with SMS is an acceptable method among women living in 

143 rural areas, and to what extent these women would attend a follow-up screening appointment. 

144 Therefore, this study aimed (1) to explore the feasibility and acceptability of HPV self-sampling 

145 among Tanzanian women living in rural areas, and (2) to assess the attendance rate among test-

146 positive women to a follow-up screening appointment.

147

148 MATERIAL AND METHODS

149

150 Study design and setting

151 We conducted a cross-sectional study nested in a cohort study from December 2018 to June 2019 in 

152 rural areas of the Kilimanjaro region, which is located in northern Tanzania. Three out of seven 

153 districts were purposely selected to represent the communities of women living in rural 

154 Kilimanjaro, namely Moshi-rural, Rombo, and Mwanga. These areas were selected because they 

155 are considered as “hard to reach” areas; hence, women living in these areas are less likely to have 

156 access to cervical cancer screening and less likely to be aware of the issue of cervical cancer. 

157 Inclusion criteria were women of 25-60 years of age that were permanent residents in the identified 

158 districts. Exclusion criteria were lack of access to mobile phones, current pregnancy, hysterectomy, 

159 positive history of cervical cancer or precursors' lesions within the last 12 months and 

160 unwillingness to participate in the study. Local government leaders, District Medical Officers, and 

161 religious leaders in the identified districts were informed about the screening. The women were 

162 invited to visit their local District hospitals at specified dates to attend a cervical cancer screening 

163 following announcements in churches, mosques, local marketplaces, reproductive and child health 

164 clinics as well as in outpatient clinics. Additionally, brochures were shared in the streets and public 

165 announcements were made using a vehicle with loudspeakers to raise awareness about the 

166 screening service.

167

168 Sample collection and questionnaire survey

169 Two experienced reproductive health nurses informed women, who showed up for the screening, 

170 about the study objectives, eligibility criteria and received written informed consent from all 

171 participants. Women received information about VIA (the standard cervical cancer screening 

172 technique in Tanzania) and an explanation of HPV self-sampling as an alternative means of 
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173 screening. Further, women were given a description the self-sampling procedure. The participants 

174 were then given one of two options; they could choose either HPV self-sampling or VIA, and 

175 participants were given opportunity to ask questions and discuss the two screening methods with 

176 the study nurses. Women who did not opt for HPV self-sampling were screened with VIA but not 

177 enrolled into the study. Women who opted for HPV self-sampling were enrolled into the study and 

178 instructed in how to collect an HPV self-sample by use of the Evalyn Brush (Evalyn® Rovers 

179 Medical Devices ® BV, the Netherlands) (Appendix II-III). The nurse did not witness the self-

180 sampling procedure; however, she stood outside the door in case the woman needed assistance. The 

181 collected specimens inside the brushes were transported from the district hospital to Kilimanjaro 

182 Christian Medical Centre (KCMC) on the same day as the collection and were stored at the 

183 Department of Pathology at room temperature (about 19-24° C) for maximum of two weeks. The 

184 study nurses provided counseling to each study participant explaining the implication of getting a 

185 high-risk HPV-positive result. Socio-demographic characteristics, sexual behavior, the acceptability 

186 and feasibility of the self-sampling procedure and attitudes towards text messages were collected 

187 through a questionnaire on the day of enrollment. The questionnaire was developed in English and 

188 translated into Kiswahili (Appendix IV). 

189

190 Specimens testing 

191 The careHPV test is a standalone tool that can be used for cervical cancer screening in limited 

192 resources settings. The test analyses HPV DNA in cervical and vaginal specimens. It detects the 

193 presence of 14 high risk HPV infection types (16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66 and 

194 68). The results are automatically interpreted by the careHPV test system and are displayed 

195 graphically on the controller monitor screen as either “positive” or “negative”19. The specimens 

196 were analyzed by a trained laboratory scientist

197

198 Delivery of HPV results via text messages

199 The mobile phone numbers of the study participants were registered at enrolment. The participants 

200 were informed that the feedback on the screening test would be sent to their personal phones via 

201 text messages three to four weeks after the self-sample collection. A web-based text message 

202 platform was developed specifically for this project by an information technology expert. It was 

203 inspired by a similar platform developed for another text message study conducted in urban 
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204 Tanzania16. Two types of text messages were prepared and uploaded into text message platform 

205 (Table 1); one for HPV-positive (A) and one for HPV-negative (B). Out of privacy concerns, the 

206 text message for the women who had tested HPV-positive did not state the HPV-positive result, but 

207 notified the woman that the result was ready at the clinic and that there was a scheduled 

208 appointment for a specific date. Three text messages were sent to the HPV-positive women at the 

209 interval of 14, seven and one day prior to their scheduled appointment. Further, the messages 

210 emphasized the importance of keeping their appointments and were phrased in a polite, caring, 

211 educational and encouraging manner. The HPV-negative messages stated that the woman was 

212 negative for high-risk HPV infection, the importance of regular screening, and contained the phone 

213 number of one of the study investigators, which the woman could call in case they had not 

214 understood the content of the text message. The messages were developed in English and translated 

215 to Kiswahili. 

216

217 The text message platform provided an overview of all text messages that were scheduled to be sent 

218 as well as the following participant data: study number, mobile number, research site, enrolment 

219 and follow-up date, education, and age. The operating system had a delivery note feature that 

220 showed any discrepancies between the number of messages sent to a participant and the number 

221 received. The text messages were automatically dispatched through the operating system and was 

222 one-directional, meaning that the recipient could not reply to the SMS. However, women were 

223 encouraged to call the main investigator of the project if they had any questions or concerns, hereby 

224 allowing for two-way communication. The text messages were sent with the ID ‘Elimu ya Afya’ 

225 (meaning ‘health education’ in Kiswahili). The SMS required for the intervention were attained 

226 from the online Cloud SMS service ‘bulk sms’ (www.bulksms.com). The SMS service supports all 

227 mobile operators in Tanzania. The first author monitored the platform regularly with support from 

228 the developer of the platform in order to ensure that the system was functioning and text messages 

229 were being dispatched as scheduled. Women who did not attend their follow-up appointments were 

230 called up to three times and rescheduled for another follow-up appointment.

231

232 Outcome measures and statistical analyses

233 The feasibility and acceptability of the self-collection procedure, and their interest in delivery of 

234 HPV test results via text messages were assessed by the use of 5-point Likert scales ranging from 
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235 strongly agree to strongly disagree. By acceptability, we mean the women’s perception/ attitude 

236 towards the HPV self-sampling procedure8, and by feasibility, we mean the women’s abilities to 

237 conduct the HPV self-sampling correctly and any difficulties they experienced during the self-

238 sampling. Good feasibility was defined as participant's ability to understand the instructions of the 

239 self-sampling procedure and take the self-swab in the absence of the nurse. The mean and standard 

240 deviation for Likert scale data were calculated for each category. A chi-square test or the Fischer 

241 exact test was calculated for comparing group percentages. Odds ratios (ORs) were calculated with 

242 95% confidence intervals (95% CI) and corresponding P-values. Analyzes were performed in 

243 STATA, version 8.2 (StataCorp, College Station, TX). 

244

245 Women with positive VIA results were treated according to the national guidelines for cervical 

246 cancer screening, and women with positive HPV results were scheduled for a Pap smear cytology. 

247 If a woman was HIV-negative and the cytology results were normal, the woman was advised to 

248 repeat the screening after three years; if the woman was HIV-positive, she was advised to repeat it 

249 after one year. This was in accordance with the Tanzanian service delivery guidelines for cervical 

250 cancer prevention and control, May 20113. 

251

252 Ethical approval

253 This study received ethics approval from Kilimanjaro Christian Medical University College ethics 

254 committees on 14 November 2018 (Certificate No.2401) and National Institute for Medical 

255 Research on 14 May 2019 (NIMR/HQ/R.8a/Vol.IX/3093) and The entire research was carried out 

256 in accordance with Helsinki declaration20.

257

258 RESULTS

259

260 A total of 1176 women responded to the screening invitation and were assessed for eligibility, and 

261 1108 (94.2%) were enrolled into the study (Figure 1). Sixty-eight participants did not meet the 

262 eligibility criteria and were excluded. The reasons for exclusion were: under or over age 25-60 

263 years (n=20), current pregnancy (n=12), non-permanent resident in the study sites (n=11), positive 

264 history of hysterectomy (sub-total or total), precancer/ cervical cancer within the last 12 months 

265 (n=9), not having a mobile phone (n=9), or did not accept vaginal self-sampling / preferred 
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266 traditional VIA screening (n=7).  Most participants resided in Rombo (57.0%) followed by Moshi-

267 rural (32.7%) and Mwanga (10.3%) (Table 2). Most of the participants were between 45-54 years 

268 of age (34.6%) and were married (73.1%). Most of the participants (76.4%) had primary education 

269 (Table 2), and 36% reported that they had five or more pregnancies whilst a small proportion 

270 reported never to have been pregnant (7.7%). Most participants (81.3%) reported that they were 

271 HIV-negative. Overall, a total of 11.8% tested high-risk HPV-positive; however, if HPV status was 

272 stratified according to HIV status, 29.8% of HIV-positive women were HPV-positive (Table 2).

273

274 Table 3 summaries the cross-sectional results on acceptability and feasibility of the self-sampling. 

275 The vast majority of women accepted HPV self-sampling (94%) and was able to conduct the HPV 

276 self-sampling. However, a minority of women experienced a number of difficulties: Twenty-seven 

277 participants (2.4%) reported that they experienced bleeding while collecting the sample; 6% 

278 experienced pain while conducting the self-sampling whilst 12.7% were worried about hurting 

279 themselves while collecting the sample. Further, 12.4% were worried that they could not collect the 

280 sample correctly, and 3.5% of the participants felt uncomfortable/embarrassed touching themselves. 

281 On the contrary, 94.6% would recommend self-sampling as a future screening method in Tanzania. 

282 The findings from the cohort of women who tested HPV-positive and were followed up for an 

283 additional screening showed that the majority of women (82%) attended the follow-up appointment 

284 after receiving the text message reminder. Further, 16% (n=21) did not attend the follow-up 

285 appointment with the text message reminder, but attended after being called (Table 4), whilst 2%  

286 did not attend at all and were lost to follow up (Figure 1). A table with supplementary information 

287 is provided (Appendix I).  

288

289 DISCUSSION

290

291 This combined cross-sectional and cohort study shows that rural women – irrespective of age and 

292 educational level – found that HPV self-sampling was a feasible and acceptable screening method 

293 and that text-messages was an acceptable and effective way of delivering test results and scheduling 

294 a follow-up appointment among HPV-positive women. Hence, HPV self-sampling combined with 

295 text messages may be a feasible future cervical cancer screening strategy in Tanzania that may 

296 improve cervical cancer screening attendance. 
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297

298 More than 90% of the women accepted HPV self-sampling and the vast majority found the 

299 procedure easy to perform. These findings are in line with a qualitative study conducted in urban 

300 Tanzania where the majority of participants liked self-sampling and preferred it over provider-

301 based sampling8. Fear of hurting oneself during self-sampling could be a factor that limits the 

302 acceptance of self-sampling, and this factor has also been reported in other studies. A multi-center 

303 study conducted in India, Nicaragua, and Uganda reported that nearly half of women who did not 

304 wish to participate in an HPV self-sampling study expressed a fear of getting hurt while using the 

305 self-sampling brush and almost a quarter were afraid to drop the brush during the procedure21. A 

306 qualitative study from Dar es Salaam found that HPV self-sampling was both acceptable and 

307 feasible; however, some women raised concerns in relation to not trusting the HPV results or 

308 feeling nervous, insecure, or inexperienced and therefore wishing for a nurse to be nearby during 

309 the self-sampling8. Other studies have found high acceptance of HPV self-sampling and have also 

310 advocated for increased use of the method in screening programs22-24. Most women in our study 

311 accepted HPV self-sampling and the majority indicated that they did not experience fear during 

312 self-sampling and had no concerns about discomfort or pain when using the self-sampling brush. 

313 Our findings are in line with studies from Rwanda and Kenya but in contrast to studies from India, 

314 Nicaragua and Uganda22-24. In general, women found the procedure easy and unpainful to perform 

315 and would encourage more women in their community to get screened using the HPV self-sampling 

316 method. 

317

318 Most of the participants who tested positive for high-risk HPV infection (82.4%) adhered to their 

319 follow-up appointment after receiving a text message with a scheduled follow-up appointment. This 

320 finding highlights the role of mHealth as an important means of sending appointment reminders. 

321 Adherence to follow-up appointments in cervical screening is crucial for cervical cancer prevention 

322 and control. High adherences to follow-up have been reported elsewhere25-26, and the high 

323 adherence found in our study may be due to the women's awareness of the importance of the 

324 follow-up visits; the fact that they understood the content of text messages, and that the reminders 

325 were sufficient in terms of number and intervals. However, one should bear in mind that almost 

326 one-third of the participants who tested positive for high-risk HPV were also infected with HIV. 

327 This may be one of the reasons for the high follow-up rate encountered in the present study as HIV 
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328 patients on regular treatment are more likely to keep subsequent appointments because of increased 

329 awareness of benefits and consequences of keeping scheduled appointments27-28. About 16% of 

330 participants did not attend their scheduled appointment until they received a phone call reminder. 

331 This finding highlights the importance of combining text messages with an interactive option in the 

332 form of phone call. Similar observations have been reported in other studies16-17. Studies on cost-

333 effectiveness analysis of various cervical cancer screening methods in LMICs have suggested that 

334 screening with careHPV self-sampling was the most effective and cost-effective strategy in all 

335 settings and that screening three times between 30 and 45 years was very cost-effective and reduced 

336 cancer risk by 50%29-30.

337

338 The study findings may have great implications for LMICs, such as Tanzania, where cervical 

339 screening is challenged by a low coverage due to limited availability of screening facilities resulting 

340 in long travel distances for the women. The high acceptance of self-sampling for HPV testing found 

341 in the present study suggest that this method may be a viable complement to the existing VIA 

342 screening method which is the standard method for cervical cancer screening in Tanzania. The 

343 introduction of self-sampling may make screening service more available for women in rural areas 

344 who do not have easy access to screening services. Further, text message notifications of positive 

345 test result may help ensure continuity of care among women who are screened positive for HPV. It 

346 is crucial that HPV-positive women are followed up as that primary screening by use of HPV-tests 

347 cannot stand alone; women who screen positive should be followed by either VIA, Pap-smear or 

348 colposcopy. 

349

350 This study has a number of limitations. Firstly, this study was conducted in a rural setting, and the 

351 findings may not truly reflect general perceptions of women across the country, particularly in 

352 urban settings. Secondly, due to the nature of our study design (cross-sectional and cohort), we did 

353 not have a control group to compare our findings; hence we cannot rule out confounding and 

354 recommend future trials to support our findings. It is also possible that courtesy bias could have 

355 resulted in an over-estimation of the acceptance of self-sampling and appointment reminders via 

356 text messages, despite the participants being informed that their participation and responses would 

357 not affect the care they would receive. Thirdly, to our knowledge there are presently no validated 

358 tools for assessing acceptance and feasibility of HPV self-sampling. Therefore, we developed our 
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359 tool with inspiration from other questionnaires, which has been used with the same purpose in other 

360 settings and adapted them to our specific study setting. We recommend developing validated tools 

361 within this field and more qualitative studies as they may provide in-depth knowledge on the 

362 experiences of self-sampling.

363

364 CONCLUSION

365

366 HPV self-sampling was found to be a feasible and acceptable screening method among rural 

367 Tanzanian women, and attendance to a scheduled follow-up appointment after delivery of HPV test 

368 results via text messages were high. HPV self-sampling coupled with text message notifications of 

369 positive test results may have potential to be transferrable to other LMICs with high incidence of 

370 cervical cancer and thus improve cervical cancer screening attendance.

371
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470

471 Figure legend

472

473 Figure 1: Research flow chart. HPV, Human papillomavirus; VIA, visual inspection of cervix with 

474 acetic acid; SMS, short message services.

475

476 Supporting Information legends

477

478 Table S1. socio-demographic characteristics and acceptability of receiving screening test results via 

479 text messages, (N=1108).

480

481 Figure S2. Evalyn brush.
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482

483 Figure S3. Demonstration on HPV self-sampling procedure.

484

485 Appendix S4. Questionnaire survey.

486

487

488

489

490

491

492 Table 1. Reminder SMS for the follow-up appointments sent to women with high risk HPV positive 

493 results (A), and a message sent to women with negative high risk HPV screening test results, (B).

A Appointment 

schedule

Content in English Content in Kiswahili

1 14 days Hi, you were screened for cervical cancer not 

long ago. Your results are ready, we have 

made a follow-up appointment for you on 

………… For questions call 0717 083 983

Habari, hivi majuzi ulifanyiwa uchunguzi wa 

saratani ya shingo ya kizazi. Majibu tayari, fika 

kiliniki tar.....................kwa ajili ya uchunguzi 

zaidi.  Kwa maswali wasiliana 0717083983

2 7 days Hi, please come to the clinic on............... for 

your follow-up examination for cervical 

cancer. For questions call,  0717 083 983

Habari!  tafadhali fika kiliniki tar...........kwa 

ajili ya uchunguzi zidi. Kwa na maswali 

wasiliana 0717 083 983

3 1 day Hi, you have an examination appointment at 

clinic tomorrow. We look forward to seeing 

you. For questions call: 0717 083 983

Habari!, kesho umepangiwa kufanyiwa 

uchunguzi,  kiliniki. Tuna tegemea kukuona. 

Kwa maswali 0717 083 983

B Hi! Recently you attended a cervical cancer 

screening program. Congratulations! Regular 

screening is important for cancer control. 

You do not have HPV, the infection that 

predisposes to cervical cancer. For questions 

call 0717 083 98. 

Habari! majuzi ulihudhuria uchunguzi wa 

saratani ya shingo ya kizazi. Hongera, 

uchunguzi wa marakwamara huzuia saratani. 

Vipimo vinaonyesha huna HPV maambukizi 

yanayosababisha saratani ya shingo ya kizazi. 

Kwa maswali, 0717083983
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495

496

497  Table 2: Baseline characteristics of study participants, (N=1108).

Variables Total

N=1108

% HPV-negative

N=977

% HPV-positive

N=131

%

District

Moshi Rural 362 32.7 314 32.1 48 36.6

Rombo 632 57.0 559 57.2 73 55.7

Mwanga 114 10.3 104 10.6 10 7.6

Age in years

25-34 212 19.1 180 18.4 32 24.4

35-44 313 28.2 279 28.6 34 26.0

45-54 383 34.6 345 35.3 38 29.0

55-60 200 18.1 173 17.7 27 20.6

Marital status

Married 810 73.1 730 74.7 80 61.1

unmarried 298 26.9 247 25.3 51 38.9

Education level

Primary 847 76.4 747 76.5 100 76.3

Secondary/above 261 23.6 230 23.5 31 23.7

Parity

Nulliparous 85 7.7 74 7.6 11 8.4

1-2 267 24.1 226 23.1 41 31.3

3-4 357 32.2 314 32.1 43 32.8

5+ 399 36.0 363 37.2 36 27.5

HIV status

Positive 148 13.4 109 11.2 39 29.8

Negative 901 81.3 817 83.6 84 64.1

Missing 59 5.3 51 5.2 8 6.1
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499

500 Table 3: Acceptability and feasibility of HPV self-sampling by age, (N=1108).

Items Total

N=1108

25-34 

years

n=212

35-44 

years

n=313

45-54 

years

n=383

55-60 

years

n=200

P-value

Had no trouble in 

understanding instructions on 

how to do the self-sampling

1096(98.9) 211(99.5) 308(98.4) 381(99.5) 196(98.0) 0.240

It was not difficult to do the 

self-swab

1087(98.1) 209(98.6) 307(98.1) 378(98.7) 193(96.5) 0.290

Did not experience bleeding 

performing self-sampling

1081(97.6) 206(97.2) 307(98.1) 375(97.9) 193(96.5) 0.650

Did not experience pain 

performing self-sampling

1042(94.0) 198(93.4) 301(96.2) 362(94.5) 181(90.5) 0.063

Did not worry that would get 

hurt while performing self 

sampling 

967(87.3) 171(80.7) 274(87.5) 352(91.9) 170(85.0) 0.001

Confident that had collected the 

sample correctly

971(87.6) 173(81.6) 273(87.2) 351(91.6) 174(87.0) 0.005

Did not feel  

uncomfortable/embarrassed 

touching herself

1069(96.5) 202(95.3) 302(97.7) 374(95.5) 191(95.5) 0.391

Did not worry that the swab 

was contaminated/ not safe

1089(98.3) 209(98.6) 306(97.8) 381(99.5) 193(96.5) 0.054

Did not worry about dropping 

the brush

1027(92.7) 190(89.6) 286(91.4) 373(97.4) 178(89.0) <0.0001

1047(94.5) 199(93.9) 292(93.3) 365(95.3) 191(95.5) 0.594
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Would recommend a self-

sampling to a friend/family 

A self-sampling should be used 

as a method of screening in 

Tanzania

1058(95.5) 197(92.9) 300(95.8) 368(96.1) 193(96.5) 0.249

501

502

503

504

505

506

507  Table 4: Association between socio-demographic factors and response to follow up by SMS alone 

508 or SMS plus phone calls, (N=131).

Variables Only SMS

N =108

N (%)

SMS plus Calls

N =21

N (%)

Odds Ratio 

(95%CI)

P-value

District

Moshi Rural 39(84.8) 7(15.2) Ref

Rombo 60(82.2) 13(17.8) 0.83(0.30-2.27) 0.7140

Mwanga 9(90.0) 1(10.0) 1.62(0.17-15.19) 0.6719

Age in years

25-34 25(80.6) 6(19.4) Ref

35-44 28(84.8) 5(15.2) 1.34(0.36-5.01) 0.658

45-54 32(84.2) 6(15.8) 1.28(0.36-4.99) 0.699

55-60 23(85.2) 4(14.8) 1.38(0.34-5.60) 0.651

Marital status

Married 64(80.0) 16(20.0) Ref

Unmarried 44(89.8) 5(10.2) 2.20(0.74-6.53) 0.145

Education level

Primary education 82(82.8) 17(17.2) Ref
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Secondary/above 26(86.7) 4(13.3) 1.35(0.41-4.39) 0.619

Parity

Nulliparous 6(60.0) 4(40.0) Ref

1-2 37(90.2) 4(9.8) 6.17(1.08-35.37) 0.019

3-4 38(90.5) 4(9.5) 6.33(1.10-36.34) 0.017

5 27(75.0) 9(25.0) 2.00(0.44-8.99) 0.356

HIV status

Positive 34(87.2) 5(12.8) 1.40(0.46-4.24) 0.360

Negative 68(82.9) 14(17.1) Ref

Missing 6            2   -
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1176 women assessed for eligibility 

 

 

 

 

 

 

 

 

 

 

129 attended follow-up appointment (98%)    

      

68 women excluded (4%) 

    20 over/under age 

    12 pregnant 

    11 non-permanent residence 

    9 history of pre-/cervical cancer 

    9 not having access to phones 

    7 preferred screening with VIA         

    

 

1108 screened via HPV self-sampling 

977 tested HPV-negative (88.2%) 131 tested HPV-positive (11.8%) 

2 lost to follow-up (2%) 

    

 

108 attended after SMS (82%) 21 attended after SMS and phone calls (16%): 

11 attended after 1 call (on travel) 

9 attended after 2 calls (felt not well) 

1 attended after 3 calls (Work) 
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