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2 Summary in English 
 

Cervical cancer is the fourth most common cancer among women in the world, and 70% of 

the cases occur in low-income countries. In Tanzania, cervical cancer constitutes 38% of all 

new cancer cases among women. Currently, visual inspection with acetic acid (VIA) is the 

standard screening method in low-income settings. It gives immediate results and allows for 

treatment on the spot unless cancer is suspected (screen-and-treat), but it has low 

sensitivity. Therefore, a more sensitive screening method has been developed for such 

settings, namely rapid HPV-testing. Yet, it requires follow-up of the women who test HPV-

positive. One-way text message interventions are a type of mobile health (mHealth) 

intervention that can be implemented in various forms with the aim to improve health-related 

outcomes. The aim of this thesis is to provide an overview of one-way text message trials in 

Africa and examine if there is evidence of such messages being effective in relation to 

appointment attendance and medicine adherence (paper I). Further, it aims to assess if one-

way text messages can increase the attendance rate to a health provider-initiated follow-up 

screening appointment among HPV-positive women in Tanzania (paper II-III), and 

understand what motivates and prevents these women from attending such an appointment 

(paper IV).  
  
The systematic review (paper I) included 38 one-way text message trials set in Africa within 

a broad range of clinical conditions. If all trials on appointment attendance and medicine 

adherence were pooled, a random effects model showed that one-way text messages were 

effective in increasing attendance (OR: 2.03; 95% CI:1.40–2.95; 12 trials, 6448 participants) 

and had a marginal effect on medicine adherence (RR: 1.10; 95% CI:0.98–1.23; nine trials, 

4213 participants). When data were stratified across clinical areas, one-way text messages 

had the highest impact on childhood immunisation attendance (OR: 3.69; 95% CI:1.67–8.13; 

three trials, 1943 participants). Overall, heterogeneity was high, which could be explained 

by too diverse clinical outcomes being pooled or high risk of bias trials. 
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The randomised controlled trial (paper II-III) included 705 women who had tested positive to 

a rapid HPV-test during a patient-initiated screening. They were randomly assigned 1:1 into 

a one-way text intervention group or control group. The intervention consisted of health 

educative and reminder text messages. The women were not blinded to the intervention, 

but the outcome assessors were. Twenty-four percent attended in each group, and one-way 

text messages were found to have no effect on improving attendance compared to controls 

(RR: 1.02; 95% CI: 0.79-1.33). After the trial had finished all non-attendees were traced 

using various tracing methods. It was found that phone call reminders increased attendance 

with an additional 22%, and a further 30% participated through HPV self-sampling at home-

level. 
 
The qualitative study (paper IV) consisted of 15 semi-structured individual interviews with 

women who had received the one-way text message intervention, and two interviews with 

nurses working at the screening clinic in Dar es Salaam. It was found that a patient-initiated 

screening was perceived as having the benefit of both treatment of gynaecologic symptoms 

and prevention of disease whereas a health provider-initiated follow-up screening merely 

had the potential to prevent disease. This was an appointment that could be postponed 

when more contending needs were present. Perceived costs of screening attendance 

included fear of the disease, fear of the gynaecologic examination as well as direct and 

indirect economic costs, including transport costs, lost income, and waiting time. Based on 

the findings, a theoretical model for screening attendance was developed. 
 
When looking at the studies and their findings jointly, they provide a multidisciplinary 

evaluation of one-way text message interventions and cervical cancer screening attendance 

in an African context. On a scientific level, it is recommended that mHealth is approached 

more narrowly, i.e. evaluating one-way text messages interventions separately from other 

mHealth interventions. From a global health perspective, one-way text messages should be 

prioritised for childhood immunisation appointments and not for follow-up cervical cancer 

screening appointments. On a public health and clinical level, rapid HPV-testing may solve 

the issue of using a primary screening method with poor sensitivity, like VIA. Yet it opens 

the door to another issue, namely ensuring proper follow-up of women who test HPV-

positive. If Tanzania is to switch from VIA to rapid HPV-testing successfully, there is a need 

to address this issue. 
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3 Dansk resumé 
 

Livmoderhalskræft er den fjerde hyppigste kræfttype blandt kvinder globalt, og 70% af 

tilfældene forekommer i lavindkomstlande. I Tanzania udgør sygdommen 38% af alle nye 

kræfttilfælde blandt kvinder. I lavindkomstlande anvendes visuel inspektion efter påførelse 

af eddikesyre (VIA) som screeningsmetode for livmoderhalskræft. Med denne metode ser 

man eventuelle forandringer med det samme, hvilket medfører, at kvinder kan behandles 

prompte, såfremt der ikke er mistanke om kræft (screen-and-treat). Men VIA har lav 

sensitivitet, og derfor er der blevet udviklet en mere sensitiv screeningmetode til 

lavindkomstlande, som hedder ”rapid HPV-test”. Denne metode kræver dog, at HPV-

positive kvinder får en opfølgende undersøgelse. Envejs sms-intervention er en mobil 

sundhedsinvention, som kan anvendes på forskellig vis for at fremme sundhedsrelaterede 

mål. Formålet med denne afhandling er at skabe et overblik over envejs sms-interventioner 

i Afrika og undersøge, om der er evidens for, at denne type af sms’er kan øge fremmødet til 

sundhedskonsultationer samt forbedre medicin kompliance (artikel I). Derudover er formålet 

at undersøge om envejs sms’er kan øge fremmødet til en opfølgende 

screeningsundersøgelse blandt HPV-positive tanzaniske kvinder (artikel II-III) samt få en 

forståelse for, hvad der motiverer og forhindrer disse kvinder i at deltage i sådanne 

undersøgelser (artikel IV). 
 

En systematisk gennemgang af den videnskabelige litteratur (artikel I) viste, at der var 38 

randomiserede kontrollerede forsøg i Afrika, som anvendte envejs sms. Når man ved brug 

af en random effekt model undersøgte effekten af envejs sms’er på konsultationsfremmøde, 

så havde de samlet set en effekt (OR: 2.03; 95% CI:1.40–2.95; 12 studier, 6448 deltagere) 

samt en marginal effekt på medicin kompliance (RR: 1.10; 95% CI:0.98–1.23; ni studier, 

4213 deltagere). Når data blev stratificeret på tværs af kliniske områder, havde envejs 

sms’er den største effekt på fremmøde til børnevaccinationer (OR: 3.69; 95% CI:1.67–8.13; 

tre studier, 1943 deltagere). Samlet set var der stor heterogenitet, hvilket kan skyldes 

differentielle kliniske outcomes eller studier med høj risiko for bias. 
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Det randomiserede kontrollerede forsøg (artikel II-III) var koblet til det eksisterende 

screeningsprogram i Tanzania, og 705 kvinder blev inkluderet i studiet, efter at de havde 

testet positive på en ”rapid HPV test” under en indledende screeningsundersøgelse. 

Kvinderne blev randomiseret 1:1 til en interventions- eller kontrolgruppe, og interventionen 

bestod af sundhedsoplysende sms’er og fremmødepåmindelser. Deltagerene var ikke 

blindede men det var dem, der målte outcome. I hver gruppe mødte 24% op til deres 

opfølgende screening, og envejs-sms’er havde ingen effekt på at øge antallet af fremmødte 

(RR: 1.02; 95% CI: 0.79-1.33). Alle de kvinder, som ikke mødte op til den opfølgende 

screening, blev kontaktet og opfordret til at komme, efter at studiet var slut. Yderligere 22% 

dukkede op til undersøgelsen efter at være blevet ringet op, og derudover deltog 30% ved 

at tage en HPV selv-test derhjemme. 
 

Den kvalitative undersøgelse (artikel IV) bestod af 15 semi-strukturerede, individuelle 

interviews med kvinder fra interventionsgruppen samt to interviews med 

screeningssygeplejersker i Dar es Salaam. Kvindernes oplevelse var, at en indledende 

screening, som de selv initierede, havde den fordel, at den både kunne behandle 

gynækologiske symptomer samt virke forebyggende, hvorimod en opfølgende 

undersøgelse blot havde et forebyggede formål. Denne type undersøgelser kunne 

udskydes, hvis man havde andre mere akutte behov, der skulle dækkes. Derudover 

oplevede kvinderne, at der både var emotionelle og økonomiske omkostninger ved at 

deltage i screening generelt, såsom frygt for undersøgelsen og for kræft samt omkostninger 

til transport, ventetid og tabt indkomst pga. udeblivelse fra arbejde. På baggrund af fundene 

blev en teoretisk screeningsdeltagelsesmodel udviklet. 
 

Samlet set evaluerer studierne envejs sms’er og screeningsdeltagelse i Afrika 

multidisciplinært. På baggrund af studierne anbefales det, at man videnskabeligt adresserer 

mobile sundhedsinterventioner mere snævert og evaluerer envejs-sms separat fra andre 

mobile interventioner. Fra et globalt sundhedsperspektiv bør man prioritere at anvende 

envejs sms’er inden for børnevaccinationsprogrammer og ikke på opfølgende 

screeningsundersøgelser. Fra et folkesundhedsmæssigt og klinisk perspektiv, løser ”rapid 

HPV-test” problemet med at anvende en screeningsmetode med lav sensitivitet såsom VIA. 

Modsat skaber det en ny udfordring, hvilket er at sikre ordentlig opfølgning af HPV-positive 

kvinder. Såfremt Tanzania skal erstatte VIA med ”rapid HPV-test” på succesful vis, skal 

dette problem adresseres.  
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4 Introduction 
 

Cervical cancer is a major global health concern. It is the fourth most common cancer among 

women in the world1 with striking regional differences in incidence and mortality. Whilst the 

incidence and mortality rates are 40.1 and 30.0 per 100,000 women in East Africa, they are 

9.5 and 2.1 per 100,00 women in Northern Europe2. The disproportional burden of disease 

is due to less-than-optimal implementation of prevention measures and later stage diagnosis 

in resource-limited settings3. In order to achieve the cancer-related health target in the 

Sustainable Development Goals and reduce premature mortality by one third by 20304, 

prevention of cervical cancer in vulnerable regions needs to be improved and increased 

within the next decade.  

 

In order to address the cervical cancer burden in Tanzania, a free of charge cervical cancer 

screening programme was launched at Ocean Road Cancer Institute (ORCI) in Dar es 

Salaam in 2001. This was scaled up nation-wide to regional hospitals in 2006, including 

Kilimanjaro Christian Medical Centre (KCMC)5. In 2015, the Comprehensive Cervical 

Cancer Prevention in Tanzania (CONCEPT) Project was launched as an international 

research cooperation between ORCI, KCMC, the Danish Cancer Society Research Center, 

and the University of Southern Denmark with the aim to improve cervical cancer prevention 

in Tanzania. One element of this project is testing an upcoming screening method for 

resource-limited settings, namely rapid Human Papilloma Virus (HPV) testing. However, this 

test requires follow-up of women who test HPV-positive in order to identify the women who  

have precancerous lesions. One way to address the challenge of follow-up is by use of 

mobile technology. 

 

Mobile phone access has expanded rapidly across Africa in the last decade6, and the 

increasing access has led to a growing number of mobile health (mHealth) interventions, 

which bridge mobile technology and health care. Mobile health is a diverse concept, which 

has shown potential to improve appointment attendance in different regions of Africa7-10. 
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Yet, the evidence of the simplest form of mHealth – namely one-way text messages that 

respondents cannot respond to – is blurred. In addition, the effect of such messages in 

relation to cervical cancer screening attendance is sparse.  

 

Therefore, the idea was fostered to assess the evidence of one-text message trials in Africa 

in a systematic review and meta-analysis and use one-way text messages as part of the 

CONCEPT project. A one-way text message trial called “Connected2Care” was developed 

with the aim to test if attendance could be improved to a follow-up screening appointment 

among Tanzanian women who tested positive to a rapid HPV-test. Further, a qualitative 

study was conducted after the trial had finished with women who had received the 

intervention in order to understand what motivates or prevents them from attending 

screening. 

 

The present PhD thesis includes the results of these three studies. As the studies use 

different methodologies [Table 1], the distinct method and results of each study are 

presented in separate sections. Background, aim, discussion, conclusions and 

recommendations are presented in joined sections.    

 
Table 1. Overview of studies included in thesis 

Study Paper Topic Population Method Setting Time  
period 

I I Effect of one-way 
text messages on 
healthcare 
outcomes in Africa 

38 trials with 
healthcare clients 
or guardians for 
healthcare clients 

Systematic 
review and 
meta-analysis 
of randomised 
trials 

Africa 2011  
    -  
2018 

II II + III Effect of one-way 
text messages on 
attendance to 
cervical cancer 
screening follow-up 
appointments 

705 HPV-positive 
women 

Randomised 
controlled trial 

Dar es Salaam/ 
Moshi, Tanzania 

Aug 
2015  
   - 
Oct 
2018 

III IV Causes of 
attendance and 
non-attendance to 
follow-up cervical 
cancer screening 

15 HPV-positive 
women who have 
received a one-
way text message 
intervention; 2 
screening nurses  

Semi-
structured 
individual 
interviews 

Dar es Salaam, 
Tanzania 

Jul 
2017 
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5 Background 
 

This section introduces the main concepts related to the research conducted in this thesis. 

Firstly, human papillomavirus (HPV) and the etiology of cervical cancer are introduced. 

Secondly, cervical cancer prevention methods are presented, with a specific focus on 

screening services. Thirdly, the burden of cervical cancer and cervical cancer prevention 

methods in Tanzania are presented. This is followed by an introduction of mobile phone 

accessibility in Africa and Tanzania. Finally, the concept of mobile health (mHealth) 

interventions is introduced.  

5.1 Human papillomavirus and cervical cancer 
Human papillomavirus is the most common sexually transmitted virus worldwide11, and most 

sexually active individuals will acquire an HPV infection at some point in their lives11. More 

than 170 different types of HPV have been identified12 and 13 of these (HPV 16, 18, 31, 33, 

35, 39, 45, 51, 52, 56, 58, 59, 66) are confirmed to be high-risk types. Low-risk types of HPV 

may cause condyloma and benign lesions13. High-risk types of HPV may cause 

precancerous lesions and cancer of the cervix as well as precancerous lesions and cancer 

in other anogenital sites, such as the vulva, vagina, penis, and anus. Further, HPV is related 

to various types of head and neck cancers, including oropharynx and tonsil cancer14. HPV 

16 and 18 are the most important types in relation to cervical cancer, as these are associated 

with approximately 70% of all invasive cancers15.  

 

Up to 80-90% of HPV infections clear within a year of acquisition without intervention, yet 

10-20% of the infections become persistent and can progress into high-grade lesions, and 

further develop into cervical cancer if not treated over period of 10-20 years11,16 [Figure 1]. 

There are different risk factors associated with HPV persistence and progression. The two 

most significant factors are the type of HPV involved and immunodeficiency; hence, human 

immunodeficiency virus (HIV) positive women have increased risk of developing cervical 

cancer11. Other risk factors have been suggested, including high parity, smoking, long-term 

use of oral contraceptives, and co-infections with other sexually transmitted agents16,17.  
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               Figure 1. Illustration of normal cervix versus cervix with cervical cancer 

 
                    [Copyright: VectorStock] 

 

Precancerous cervical lesions are most often asymptomatic, while symptoms of early stage 

cervical cancer include vaginal bleeding in between menstrual periods, postmenopausal 

bleeding, bleeding after sexual intercourse, and abnormal vaginal discharge. Symptoms of 

advance stage cervical cancer may include persistent back and/or pelvic pain, fatigue, 

weight-loss, foul-smell vaginal discharge, and vaginal discomfort16.  

5.2 Cervical cancer prevention 
Cervical cancer can be prevented. Primary prevention of cervical cancer involves preventing 

the initial onset of the disease by avoiding exposure to HPV. First and foremost, this involves 

HPV vaccination of adolescent girls before sexual debut11. Further, it encompasses use of 

barrier contraceptive methods during sexual intercourse18,19. Secondary prevention includes 

accurate detection and timely treatment of precancerous lesions by screening asymptomatic 

women at  risk of cervical cancer. Tertiary prevention entails treatment of cervical cancer to 

reduce morbidity and mortality18. A comprehensive approach to cervical cancer prevention 

involves delivering multidisciplinary interventions to relevant age groups following the life 

course of the disease19 [Figure 2]. 

 

 
 
 

stage II 
cervical cancer 

early stage 
cervical cancer 

normal 
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Figure 2. Cervical cancer prevention methods following the life course of the disease, WHO 
recommendations for low- and middle income countries20     

 

 
                   *tobacco use is an additional risk factor for cervical cancer 

 

 

HPV vaccination 

Current HPV vaccines prevent against condyloma and precancerous lesions of the cervix, 

vulva, vagina, and anus. The most recent HPV vaccine, Gardasil®9, protects against 90% 

of the cervical cancer cases (HPV 6, 11, 16, 18, 31, 33, 45, 52, 58)21 whilst the quadrivalent 

(HPV 6, 11, 16, and 18) and bivalent vaccine (HPV 16 and 18) protects against 70% of the 

cervical cancer cases22. Currently, the vaccine (9- or 4-valent) is part of childhood 

vaccination programmes in most high-income and upper middle-income countries23, whilst 

the 4-valent vaccine is being rolled out in 23 lower middle-income or low-income countries 

by the Gavi Vaccine Alliance24. However, large-scale implementation of the HPV vaccine on 

a global level is challenging, and the current vaccines do not reach the whole target 

population nor protect against all types of HPV. Therefore, cervical cancer screening is still 

needed in order to prevent cervical cancer. Further, as the HPV vaccine is most effective if 
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given prior to sexual debut, vaccination programmes targets adolescents. Hence, screening 

is the primary option for prevention of cervical cancer for the majority of adult women 

currently allive11,23,25.  

 

Screening methods 

Cervical cancer screening may involve cervical cytology (either as a conventional Pap smear 

or a liquid-based method), HPV deoxyribonucleic acid (DNA) testing, or visual inspection of 

the cervix with acetic acid (VIA) or Lugol’s iodine (VILI)11.  

 

A cervical cytological test involves a gynaecologic examination where a health provider 

collects epithelial cells from the transformation zone of the cervix. These cells can be 

examined under a microscope for cellular abnormality and precancerous lesions20,26. HPV 

DNA testing encompasses testing a cervical cell sample for high-risk HPV positivity. The 

cervical sample can be collected by a health-provider during a gynaecologic examination 

(provider-/ clinician-based) or by the woman herself (self-sample/ self-collection/ self-test)27. 

VIA or VILI involves a gynaecologic examination where a health provider looks at the cervix 

for early detection of disease after application of acetic acid (3-5%) or Lugol’s iodine. Test 

positivity is based on acetowhite appearances in the transformation zone. It is a single-visit 

screening method (screen-and-treat) unless there is suspicion of cervical cancer, and it is 

considered cost-effective, though diagnosis is a subjective assessment26.  

 

HPV testing has been found to be more sensitive than cytology, but less specific and thereby  

leads to more unnecessary referrals28. Earlier on, VIA was considered a promising primary 

screening method as early studies conducted in controlled settings, had found it to be a 

sensitive screening method25,29. Yet recent studies conducted in natural settings have found 

it to be an insensitive primary screening method compared to other screening methods30-32.  

 

Screening services  

Screening services may be organised (population-based) or unorganised (opportunistic; 

patient-initiated). Population-based programmes invite each eligible woman individually to 

come for screening, whilst in opportunistic screenings a healthcare provider takes 

advantage of a woman’s visit to a health facility for another purpose19. Population-based 

programmes have been found to be more cost-effective than opportunistic programmes29. 



CONNECTED2CARE 

19 
 

At any given point in time, less than 1% of women attending screening will have 

precancerous lesions or undetected cancer11. To obtain the best possible benefit of cervical 

cancer screening programmes, the highest possible quality must be attained in all steps of 

the screening process. This includes identification and screening of all eligible women, high 

performance of the screening test, surveillance of women at high risk of the disease, and 

proper treatment and care of women with detected abnormalities or cancer. All these steps 

require adequate technological, financial, and human ressources11.   
 

Screening methods and services on a global level 

Many high-income and upper middle-income countries – such as Denmark, Sweden, 

England, Australia, New Zealand, Canada, and Argentina – have organised, population-

based screening programmes where women are screened using cervical cytology with HPV 

DNA testing as triage, or HPV testing as the primary method and cytology as triage. 

Participation varies within and across countries. Countries with high participation rates of 

above 80% include England and rural areas of Denmark and Sweden26,29. Some high-

income countries – including Austria and Spain – do not have organised screening 

programmes, whilst Germany and France are currently transitioning from opportunistic to 

organised screening programmes33. 

 

Some lower middle-income and low-income countries – such as Kenya, South Africa, and 

Thailand – have national screening programmes though these are of opportunistic nature. 

This limits their effectiveness as a lower percentage of women are actually being screened 

through these programmes11,26. Further, it is challenging to find suitable screening methods 

for resource-limited settings due to lack of basic supplies, costs, and absence of qualified 

staff. Cytology testing is largely unavailable or being performed sub-optimally wherefore VIA 

is the primary screening method in most resource-limited settings29. Previously, HPV DNA 

testing was not an option in these areas26,29, though in recent years a so-called “rapid” HPV 

DNA test has been developed for resource-limited settings. However, this type of test is 

more costly and challenging to implement than VIA as it has basic laboratory requirements 

and a need to follow-up test-positive women. Currently, operational barriers of how to 

implement HPV-testing as the primary screening method in resource-limited settings is still 

being considered34.     
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5.3 Cervical cancer in Tanzania 
Cervical cancer is by far the greatest cancer issue in Tanzania [Figure 3]. In 2018, cervical 

cancer constituted 38% of all new female cancer cases in the country, and the age-

standardised incidence and mortality rates were 59.1 and 42.7 per 100,00 women35. A 

previous study from Tanzania published in 2012, found a high-risk HPV prevalence of 20.9% 

among women in the general population with the most frequent HPV types being HPV 52 

(20.4%), HPV 16 (17.9%), and HPV 18 (9.7%)36. 

 
                  Figure 3. Age-standardised incidence rate per sex, top ten cancers in Tanzania35 

 
                    
                  [Copy right: International Agency for Research on Cancer, World Health Organization] 
 
 
Tanzania launched countrywide HPV vaccination of girls aged 9-14 in April 20185. The 

country uses the quadrivalent vaccine, and the delivery strategy is routine health service 

with school-based outreach promotion. The target of the first year was to provide two doses 

of the vaccine within six months to 616,334 girls. By March 2019, 80% of the target 

population had received the first dose, and 34% had received the second dose37.  

 

Older generations of women fully rely on screening to prevent cervical cancer. Tanzania 

started their cervical cancer screening programme as part of their national cancer control 

strategy in 20015. Since 2001, screening has been available free of charge at ORCI in Dar 

es Salaam, and since 2006 at regional hospitals and at some health facilities. However, 

according to the latest numbers from the Ministry of Health, only 11% (n=624) of public 

health facilities provide cervical cancer screening in 2019, and of these only 68% (n=423) 

have cryotherapy available, which is needed for a single visit screening approach, like VIA37. 

Apart from the public screening facilities, a number of screening clinics are run by 

Tanzania, United Republic of
Source: Globocan 2018

Incidence, Mortality and Prevalence by cancer site

New cases Deaths 5-year prevalence (all ages)
Cancer Number Rank (%) Cum.risk Number Rank (%) Cum.risk Number Prop.

Cervix uteri 9 772 1 26.85 8.99 6 695 1 26.86 7.40 19 332 64.75
Prostate 4 362 2 11.99 13.97 2 722 2 10.92 11.88 6 894 23.58

Breast 3 037 3 8.35 2.43 1 303 7 5.23 1.18 6 244 20.91
Kaposi sarcoma 2 586 4 7.11 0.97 1 396 5 5.60 0.46 5 180 8.77

Oesophagus 2 516 5 6.91 2.49 2 486 3 9.98 2.48 2 302 3.90
Liver 1 537 6 4.22 1.25 1 516 4 6.08 1.25 1 427 2.41

Stomach 1 353 7 3.72 1.68 1 323 6 5.31 1.67 1 644 2.78
Rectum 1 173 8 3.22 1.42 729 9 2.93 1.14 2 099 3.55
Bladder 1 150 9 3.16 0.68 697 11 2.80 0.52 2 205 3.73

Lip, oral cavity 1 098 10 3.02 0.80 891 8 3.58 0.74 2 201 3.72
Non-Hodgkin lymphoma 1 008 11 2.77 0.35 640 12 2.57 0.30 2 100 3.55

Colon 982 12 2.70 0.90 725 10 2.91 0.77 1 636 2.77
Corpus uteri 545 13 1.50 0.69 238 19 0.96 0.51 1 128 3.78

Leukaemia 537 14 1.48 0.20 432 13 1.73 0.22 1 277 2.16
Nasopharynx 529 15 1.45 0.31 423 14 1.70 0.29 1 212 2.05

Larynx 521 16 1.43 0.38 390 15 1.56 0.32 983 1.66
Melanoma of skin 454 17 1.25 0.59 314 16 1.26 0.48 922 1.56

Anus 439 18 1.21 0.49 313 17 1.26 0.41 791 1.34
Ovary 379 19 1.04 0.29 311 18 1.25 0.28 746 2.50

Hypopharynx 278 20 0.76 0.14 218 20 0.87 0.12 302 0.51
Hodgkin lymphoma 278 21 0.76 0.04 103 26 0.41 0.03 681 1.15

Thyroid 249 22 0.68 0.12 44 32 0.18 0.07 590 1.00
Vulva 211 23 0.58 0.22 54 30 0.22 0.07 489 1.64

Kidney 178 24 0.49 0.14 116 23 0.47 0.13 365 0.62
Salivary glands 178 25 0.49 0.08 106 25 0.43 0.07 282 0.48

Vagina 169 26 0.46 0.14 60 28 0.24 0.06 339 1.14
Lung 155 27 0.43 0.13 154 21 0.62 0.13 163 0.28

Pancreas 152 28 0.42 0.17 151 22 0.61 0.17 97 0.16
Brain, nervous system 138 29 0.38 0.07 114 24 0.46 0.07 280 0.47

Oropharynx 115 30 0.32 0.06 89 27 0.36 0.05 268 0.45
Penis 108 31 0.30 0.25 42 33 0.17 0.12 213 0.73

Gallbladder 81 32 0.22 0.11 53 31 0.21 0.09 85 0.14
Multiple myeloma 75 33 0.21 0.06 56 29 0.22 0.05 116 0.20

Testis 50 34 0.14 0.01 17 34 0.07 0.00 111 0.38
Mesothelioma 0 35 0 0 0 35 0 0 0 0

All cancer sites 42 060 - - 26.30 28 610 - - 22.47 75 257 127.36

Age-standardized (World) incidence rates per sex, top 10 cancers
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international organisations, and private screening clinics are available for a small percentage 

of women who can afford it5.  

 

The Tanzanian screening programme targets 30 to 49-year-old women and recommends 

screening every five years for HIV-negative women, every third year for HIV-positive women, 

and one year after treatment of cancer or precancer37. It is intended as a population-based 

programme. However, in practice women attend opportunistically or patient-initiated without 

proper invitation, and no efforts are made to trace no-shows. It is unclear how many of the 

target population who have been screened, though according to the Ministry of Health, the 

screening and precancer treatment rates are low. This is due to a number of challenges, 

including low coverage of screening services at health facility level, low awareness – also 

among healthcare workers, no feedback from or tracking of referrals, insufficient funding, 

inadequate human resources for the health sector, loss to follow-up as well as lack of 

supervision and coordination37. Further, a recent systematic review listed six domains 

related to the cervical cancer burden in Tanzania, one of them being barriers for screening 

attendance. These included fear, stigma, unawareness of screening options as well as 

travel, and screening costs39.  

 

Tanzanian women are screened by use of VIA, primarily. A 2019 sub-study of the CONCEPT 

project found a sensitivity for VIA of 31.1%32, whilst other previous studies from ORCI have 

found sensitivity rates of 60.6%38 and 28.5%30. Women who test VIA-positive are treated 

on-site with cryotherapy or loop electrosurgical excision procedure (LEEP), if these are 

available at the site of the screening. If suspicion of manifest cancer occurs a biopsy is taken. 

If cancer is confirmed women are referred for cancer treatment, which include surgery, 

radiation, chemo therapy or a combination of these depending on stage of the disease5. 

Some regional hospitals have cancer treatment, however, women from all over Tanzania 

are referred to ORCI for cancer treatment as this is the only specialized cancer treatment 

hospital in Tanzania5. A 2014 retrospective study from ORCI, found that 84.6% of women 

referred for cancer treatment from the VIA screening programme attended at least one 

treatment appointment, and 82.8% completed their prescribed radiation31.  
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5.4 Mobile phone access in Africa and Tanzania  
For the past 20 years, mobile technology has transformed Africa. Sub-Saharan Africa has 

gone from being a region where phones were virtually non-existing to a place where more 

households own a mobile phone than have access to electricity and clean water40. In 2016, 

there were 70 mobile subscriptions per 100 people in Tanzania40, and according to the latest 

telecom report from Tanzania, the number had increased to 81 subscription per 100 people 

in December 2018, which is equivalent to 43,5 million subscriptions41. However, this number 

does not correspond to 81% of the population having a mobile phone as one person can 

have more than one mobile subscription. This is rather common in Tanzania as network 

coverage for one telecom company differs between and within regions41. Further, there are 

regional differences within low-income countries such as Tanzania as more people have 

access to mobile phones in urban areas compared to rural40.  

 
Figure 4. Mobile cellular subscriptions per 100 people, year 1990-201742  

 
                             [Copy right: World Bank. Created based on World Bank data collected from International Telecommunication 
                        Union. Indicators chosen: Mobile cellular subscriptions (per 100), World, Sub-Saharan Africa, Tanzania] 
 
 

More people in the world overall and in high-income countries have mobile phone access 

than in Sub-Saharan Africa [Figure 4], though it is expected that this difference will disappear 

over time40,43. Yet, as Sub-Saharan Africa has jumped straight into the mobile era, mobile 

phone subscriptions and mobile payment are much more contemporary than in other regions 

around the world. Sub-Saharan Africa is the leading region in the world for mobile money44, 

and in Tanzania, small shops where mobile owners can buy daily, weekly, or monthly credit 

equivalent to the amount needed are accessible nearly everywhere [Figure 5].  
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Figure 5. Left: Mobile shop at banana plantation. Kilimanjaro Region, Tanzania  
Right: Mobile shop at Magomeni hospital. Kilimanjaro Region, Tanzania 

        
[Copy right: Ditte Linde, private photo] 
 

5.5 Mobile health interventions   
As mobile phone access has expanded across Africa, so have the possibility to use mHealth 

interventions. According to the WHO, electronic health (eHealth) is the broader term that 

refers to the use of information communication technologies for health while telehealth is 

the practice of medicine at a distance; mHealth is the use of mobile devices for medical and 

public health practices45. It is a broad concept that involves various interventions, including 

text messages – also referred to as short service messages (sms) – phone calls, and 

electronic patient information via mobile devices45. Further, mHealth interventions can have 

different target groups, content, and aims [Table 2]. Text messages specifically, can be one-

way, where the recipient cannot respond to the message, or two-way, where the sender and 

receiver can interact.        
 

Table 2. Examples of mHealth elements  
Type  Content Amount Sender/ Target group Aim Setting 
• One-way sms 
• Two-way sms/ 

interactive sms 
• Phone call 
• Patient monitoring 
• Clinical support 
• Health surveys 

• Reminder 
• Educative 
• Supportive 
• Informational 

• Number of 
messages sent 

• Invention period 
(short- versus 
long term) 

• Individual, e.g. 
patients or healthcare 
providers 

• Organisational, e.g. 
hospitals 

 

• Provide health 
information 

• Provide health 
service 

• Collect health 
information 

• Low-income 
• Middle-income 
• High-income 
• Urban 
• Rural 

[By Ditte Linde with inspiration from World Health Organization45] 
 

The fact that mHealth is a complex concept that consists of many different elements is an 

aspect that has not gained much attention. Even when focusing only on text messages, this 

type of intervention can be made up of many different components, such as patient 
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reminders with an option to call a healthcare provider, supportive messages combined with 

phone calls, or educative messages combined with quizzes.   
 

One-way text messages have been used in various forms within different clinical areas in 

Africa, though mostly in relation to medicine adherence and appointment attendance. 

However, they have shown various effect7,9,10,46-52. Text message trials on cervical cancer 

screening attendance in Africa specifically are limited, though recent trials have found that 

one-way text messages improved attendance among screening-naïve women in Tanzania53 

and a repeat Pap smear in Kenya54.  
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6 Aim and objectives 
 

The aim of this PhD thesis is to examine the effect of one-way text message trials in Africa, 

and specifically in relation to follow-up cervical cancer screening attendance in Tanzania. 

Further, it aims to understand what motivates and prevents women from attending screening 

in Tanzania. 

 

Specifically, the thesis has the following three objectives: 

 

1. To provide an overview of one-way text message trials in Africa and summarise their 

effect on medicine adherence and appointment attendance compared to no text 

messages [paper I] 

 

2. To assess the effect of one-way text messages compared to no text messages on 

attendance to a 14-months follow-up cervical cancer screening appointment among 

Tanzanian women who have tested positive to a rapid HPV test [paper II: protocol; 

paper III: results] 

 
3. To understand causes of attendance and non-attendance to cervical cancer 

screening among HPV-positive women in Tanzania [paper IV]  
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7 Methods: Systematic review 
and meta-analysis 
 

The aim of the systematic review and meta-analysis was to summarise the effect of one-

way text messages on appointment attendance and medicine adherence (paper I). PubMed, 

Embase, the Global Health Library, and Cochrane Central Register of Controlled Trials 

(CENTRAL) were searched in any language from inception to 18 April 2018. 

ClinicalTrials.gov, the Pan African Clinical Trial Registry (PACTR), and the International 

Clinical Trial Registry Platform (ICTRP) were searched for unpublished or ongoing trials, 

and United Nations and World Bank databases were searched for reports including relevant 

trials. The protocol was registered in PROSPERO (ID: CRD42018081062) prior to study 

conduct; 26 corresponding authors were contacted for clarification or to obtain missing data.  
 

Inclusion criteria were published and unpublished randomised controlled trials (RCTs) set in 

Africa, and trial participants were healthcare clients or guardians for healthcare clients. At 

least one intervention arm had to be exclusive one-way text messages, and the trials had to 

have a control group which received standard care, placebo- or no text messages. An overall 

descriptive analysis of all trials was performed, and meta-analyses were restricted on the 

outcomes “appointment attendance” and “medicine adherence”, which were regarded to be 

uniform. Meta-analyses were carried out using Review Manager 5.355. A random-effects 

model with the Mantel-Haenszel method for dichotomous data was used to calculate pooled 

risk ratios (RRs) and estimate 95% confidence intervals (CIs) for medicine adherence. As 

one cluster trial10 was included in the meta-analysis for appointment attendance, a pooled 

odds ratio (OR) using the generic-inverse variance method was used in order to take 

clustering into account. Heterogeneity was assessed using I2. Subgroup analyses were 

performed on clinical conditions and on low risk versus high risk of bias trials. Risk of bias 

was judged by use of the Cochrane Risk of Bias Tool56. Further, sensitivity analyses were 

conducted using fixed-effect models, excluding the cluster trial, and post-hoc on trials 

published in journals on Beall’s list of potential predatory publishers57.  



CONNECTED2CARE 

27 
 

8  Results: Systematic review 
and meta-analysis 
 

8.1 Descriptive analysis 
Thirty-eight trials were included into the review; 25 were published7-10,46-52,54,58-70 and 13 

were unpublished71-83, of which nine were ongoing71-77,79,80. All but one trial was set in Sub-

Saharan Africa [Figure 6], and most trials concerned the clinical area of HIV followed by 

immunisation and reproductive health.  

 
   Figure 6. One-way sms trials in Africa: Trial status and clinical conditions84 

 
 
 
 
 
 
3 

                                                      
*Reproductive/antenatal health: Reproductive/antenatal knowledge, medical abortion, facility delivery, child dietary diversity. 
†Non-communicable diseases: Diabetes, hypertension. 
‡One ongoing NCD trial is a multicenter study in South Africa and Malawi, hence the number of symbols exceeds the number of included trials by 
one. 
§Map developed by use of mapchart.net. 

Clinical area  
                         Trial status 

HIV Immunization Malaria/ 
Tuberculosis 

Reproductive/ 
Antenatal health* 

NCDs†1 Mental health Cervix Cancer 

Published trial (n=25)        

Unpublished trial 
(n=13)‡§2 
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Table 3. One-way sms trials in Africa84 
  Country Clinical  

area 
Trial  
size (n) 

Female Age  
(Mean)  

Follow-up 
(weeks) 

Primary endpoint* Intervention A (type) Effect of intervention on primary endpoint 
compared to control 

 
Intervention B 

 Finished trials, published         
 2018 (Unger)46 Kenya Antenatal care 298 100% 23  

median 
24  Facility delivery SMS† (E§§+M§§) RR=1.0 [95% CI: 1.0 to 1.0]  

SMS+quiz RR=1.0 [95% CI: 1.0 to 1.0]  
 2017 (Abaza)58 Egypt Diabetes 73 56% 51.5 12 DHbA1c SMS (E+R§§) D0.29 [95% CI: -0.4 to 1.0]  
 2017 (Linnemayr)47§ Uganda HIV 332 60% 18.3 52 Medicine adherence  SMS (M) Proportion taken/total prescribed=0.64, (p=0.27)  

Two-way SMS Proportion taken/total prescribed=0.61, (p=0.15) 
 2017 (Reid)59§ Botswana HIV 108 44% 41.1 47 Medicine adherence SMS (R) OR=2.4 [95% CI:0.9 to 6.4]  
 2017 (Rokicki)60 Ghana Reproductive 

knowledge 
756 100% 17.7 12 Increase knowledge 

(Pregnancy prevention/ 
STD‡‡) 

SMS (E) 11% higher than control [95% CI: 7 to 15%]   
SMS+quiz 24% higher than control [95% CI: 19 to 28%] 

24-item true/false question 
 2017 (Talisuna)48 § Kenya Malaria  

(infant) ¶ 
1677 47% categories‡ 4 Medicine adherence  SMS (R) OR=1.1 [95% CI: 0.4 to 3.3]  

 2017 (Thomas)9 § Nigeria Psychosis 200 54% 33.7 2-4 Attendance follow-up 
appointment  

SMS (R) OR=1.8 [95% CI:1.0 to 3.2]  

 2017 (Wanyoro)54 § Kenya Cervix cancer 
screening 

286 100% 38.8 52 Attendance follow-up 
screening 

SMS (R) OR=8.0 [95% CI:4.7 to 13.7]  

 2016 (Bobrow)61 § South Africa Hypertension 1372 72% 54.3 52 Dsystolic blood pressure SMS (E+M+R) -2.2mmHg [95% CI: -4.4 to -0.04]  
SMS+two-way SMS -1.6mmHg [95% CI: -3.7 to 0.6] 

 2016 (Davey)49 § Mozambique HIV 830 60% 36.9 
median 

52 Appointment attendance  SMS (E+R) RR=1.0 [95%CI: 1.0 to 1.1]**  
 

 

  2016 (Hacking)62 South Africa Hypertension 
knowledge 

223 80%¶ 52.8 17 Increase knowledge 
(Hypertension)  

SMS (E+R) Score=17.5, (p=0.69) 
19 questionnaire items, max score=19 

 

 2016 (Haji)10 § Kenya Childhood 
immunisation¶ 

1116 49% 45 days 
median  

16 Vaccination attendance  
(3rd dose)  

SMS (R) OR=5.6 [95% CI: 3.0 to 10.4]  
Sticker OR=1.1 [95% CI: 0.7 to 1.6] 

 2016 (Liu)63 § Nigeria Malaria  686 42% 32.8 4 days Medicine adherence Short SMS (E+T§§) OR=1.4 [95% CI: 0.9 to 2.2]  
Long SMS (E+E+T) OR=1.1 [95% CI: 0.7 to 1.5] 

 2016 (Nsagha)64 § Cameroon HIV  90 61% 38.8 4 Medicine adherence SMS (E) RR=1.5 [95% CI: 1.0 to 2.2]**  
 2016 (Steury)65 § Zambia Malaria 96 48% categories‡ 1 Medicine adherence SMS (R) RR=0.9 [95% CI: 0.7 to 1.3]**  
 2015 (Bangure)52 § Zimbabwe Childhood 

immunisation¶ 
304 100% 

mothers 
26.5 
median  

14 
 

Vaccination attendance  
(3rd dose) 

SMS (E+R) RR=1.3 [95% CI: 1.1 to 1.4]**  

 2015 (Orrell)66 § South Africa HIV 230 65% 34.5 48 Medicine adherence SMS (R) aOR=1.1 [95% CI:0.8 to 1.5]  
 2015 

(Sclumberger)67§ 
Burkina Faso Childhood 

immunisation¶ 
523 100% 

mothers 
unknown  52 Vaccination attendance  

(3rd dose) 
SMS (R) RR=1.4 [95% CI: 1.9 to 1.6]** 

 
 

 2014 (Bigna)8 § Cameroon HIV (infant)¶ 242 85% 42.8 unknown Attendance follow-up 
appointment 

SMS (R) OR=2.9  [95% CI:1.3 to 6.3]  
Call OR=5.5  [95% CI:2.3 to 13.1]  
SMS+call OR=7.5  [95% CI:2.9 to 19.0] 

 2014 (Constant)68 South Africa Medical 
abortion 

469 100% 25.8 12 Decrease anxiety level  SMS (E+R) Absolute difference=1.3, p=0.01   
HAD Scale with 14 items each scored 0-3 

 

 2014 (Lau)69 South Africa Antenatal 
knowledge 

206 100% 27.0 40 Increase in knowledge SMS (E+R) Mean=10.2 [95% CI:9.8 to 10.6] 
9 questionnaire items, max score: 18 

 

 2014 (Raifman)51 §  Ghana Malaria 1140 55%¶ categories‡ 3 days Medicine adherence SMS A (R) aOR=1.5 [95% CI: 1.0 to 2.0]  
OR=1.24 [95% CI: 1.0 to 1.6]†† 

 

SMS A+B (M+R) aOR=0.8 [95% CI: 0.5 to 1.2] 
OR=1.1 [95% CI: 0.8 to 1.5]†† 

 2012 (Odeny)7 § Kenya HIV prevention 1200 0% 24.9  
median 

7 days Attendance post-
circumcision appointment 

SMS (E+R) RR=1.1 [95% CI: 1.0 to 1.2]  

 2012 (de Tolly)70 South Africa HIV 2553 unknown unknown 3 HIV testing 3xSMS (E)  OR=0.9 [95% CI: 0.7 to 1.3]  
10xSMS (E) OR=1.1 [95% CI: 0.8 to 1.4] 
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3xSMS (M) OR=0.7 [95% CI: 0.5 to 1.0] 
10xSMS (M) OR=1.7 [95% CI: 1.2 to 2.4] 

 2011 (Pop-
Eleches)50 § 

Kenya HIV 428 66% 36.3 48 Medicine adherence  Short daily SMS (R) RR=1.0 [95% CI:0.7 to 1.4]**  
Long daily SMS (M+R) RR=1.0 [95% CI: 0.6 to 1.9]**  
Short weekly SMS  RR=1.3 [95%:1.0 to 1.8]** 
Long weekly SMS RR=1.3 [95% CI:1.0 to 1.8]** 

 Finished trials, unpublished         
 2016 

(NCT02680613)78 
Tanzania Cervical 

cancer 
screening 

600 100% - 15 Screening attendance SMS (M) -  

SMS+travel voucher - 

 2016 (Gibson)81 Kenya Childhood 
immunisation¶ 

2432 100% 
mothers 

- 52 Vaccination attendance SMS (R+M) -  
SMS+75 shilling - 
SMS+200 shilling - 

 2016 (Rossing)83 
Interrupted 

Guinea-
Bissau 

Measles 
vaccination¶ 

990 100% 
mothers 

- <72 Measles vaccine coverage SMS (R) -  
SMS+call - 

 2016 (Wagner)82 

 
Burkina Faso HIV 72  

centres 
unknown - 104 Medicine adherence SMS 1 (R) -  

SMS 2 (R) - 
SMS 3 (R) +MMS - 
MMS - 

 Ongoing trials, unpublished         
 2018 

(PACTR2018020
03035922)79 

Cameroon HIV/ 
Tuberculosis 

228 unknown - 26 Medicine Adherence 1xSMS weekly (R+M) -  

2xSMS weekly  - 

 2017 (Drake)71 

 
Kenya HIV 825 100% - 104 Maternal virologic failure 

(RNA>1000) 
SMS (E+M+R) -  
SMS+quiz - 

 2017 (Linde)72 

 
Tanzania Cervix cancer 

screening 
700 100% - 60 Attendance follow-up 

screening 
SMS (E+R) -  

 2017 
(NCT03297190)77 

Tanzania Diet (infant) 2400|| 100% - unknown Consumption of >4 food 
groups 

SMS (E) -  
Counsel - 
SMS+counsel - 

 2016 
(NCT02721420)76 

Malawi Anaemia 
(child)¶ 

375 unknown - 15 Medicine adherence  SMS 1 (R) -  
SMS 2 (R) - 
Health worker reminder - 

 2016 
(NCT02915367)75 

Kenya HIV  350 100% - <104 Medicine adherence SMS (R) -  

 2015(ISRCTN-
70768808)80 

South Africa/ 
Malawi 

Diabetes 1065 unknown - 52 DHbA1c SMS (E+M+R) -  

 2015 (L’Engle)73 

Unknown status 
Ghana HIV 1600 unknown - 52 Medicine adherence SMS (R) -  

 2014 (Bediang)74 Cameroon Tuberculosis 208 unknown - 32 Cure SMS (R+M) -  
*Primary endpoint as reported in trial. If several primary endpoints were reported, then the first mentioned is reported in this table. 
†SMS=One-way sms unless specified otherwise. 
‡Talisuna 2017:<1yr=10%;1-5yrs=89%;5yrs=1%. Steury 2016:18-25yrs=35%;26-35yrs=28%;36-50yrs=24%;<50yrs=16%. Raifman 2014:sms/control=17%/14%(<5yrs);21%/16%(5-17yrs);56%/63%(18-59yrs). 
   §Trial eligible for meta-analysis and assessed for risk of bias. 
||Unpublished information received by corresponding author. 
**Risk ratio (RR) calculated based on numbers stated in article. 
††The trial only reports an adjusted OR. An unadjusted OR has been calculated based on numbers stated in article. The second SMS-arm (Long SMS) is a pseudo-randomised intervention arm. 
‡‡STD: Sexual transmitted disease 
§§E=Educative SMS; M=Motivational SMS; R=Reminder SMS; T=Test result SMS 
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Trials were published between 2011-2018 and a total of 15438 participants were included 

in the published trials (median: 304 participants). In the unpublished trials, 10783 

participants were planned to be enrolled (median: 600 participants) excluding one 

interrupted and one cluster trial. Most trials only used reminder text messages or a 

combination of reminders and educational messages, though some interventions contained 

motivational messages or test results [Table 3]. 

8.2 Meta-analysis 
Nineteen trials had outcomes on medicine adherence and/or attendance and were eligible 

for meta-analysis. Yet only 18 trials were included in the pooled analyses as one trial 

measured medicine adherence continuously66. The pooled analysis on medicine adherence 

(nine trials; 4213 participants)47,48,50,51,59,61,63-65 showed that compared with no text 

messages, one-way text messages had a marginal effect, RR: 1.10; 95%: 0.98–1.23; 

I2=85% (data not shown). The pooled analysis on healthcare appointment attendance (12 

trials; 6448 participants)7-10,48,49,52,54,61,64,66,67 found that compared to no text messages, one-

way text messages improved appointment attendance, OR: 2.03; 95% CI: 1.40–2.95; 

I2=85%  [Figure 7].  

 

                  Figure 7: Effect of one-way sms versus no sms on healthcare appointment attendance84 

 
 

The sub-group analysis on clinical conditions showed that the effect differed across clinical 

areas and was most effective on childhood vaccination attendance, OR: 3.69; 95% CI:1.67-

8.13, I2=66% [Figure 8]. Further, the one trial on cervical cancer screening attendance was 

an outlier and published on Beall’s list for potential predatory publishers.  
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Figure 8: Effect of one-way sms versus no sms on healthcare appointment attendance:     
Subgroup analysis: Clinical level84 

 
 

 

Four out of 12 trials on appointment attendance was scored low in selection, detection, and 

reporting bias and judged as overall low risk of bias trials (data not shown). It was found that 

text messages had a lower effect in low risk of bias trials compared with high risk of bias 

trials though the interaction test was not significant (ORlow risk bias: 1.36; 95% CI: 1.01-1.84, 

I2=66% versus ORhigh risk bias: 2.62; 95% CI: 1.42-4.83; I2=85%, p=0.06). 
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9 Methods: Randomised 
controlled trial 
 

Connected2Care (paper II-III) was an unblinded, parallel-group randomised controlled trial 

conducted at three hospitals in Tanzania: Ocean Road Cancer Institute (ORCI) in Dar es 

Salaam, and Kilimanjaro Christian Medical Centre (KCMC) and Mawenzi Regional Hospital 

in Moshi, Kilimanjaro [Figure 9]. It was linked to the existing cervical cancer screening 

programme in Tanzania and therefore conducted in a real-world scenario. The primary 

outcome was attendance to a 14-months health provider-initiated follow-up screening. It was 

measured as attendance within 30 days of the appointment date. Post-hoc, factors 

associated with attendance was assessed exploratively, e.g. how attendance could be 

increased via phone calls and home visits post-intervention period. Prior to the trial starting, 

it was registered at ClinicalTrials.gov (ID: NCT02509702). 

 

Figure 9. Map of Tanzania with site locations. From top right: Kilimanjaro Christian  
Medical Centre (KCMC), Mawenzi Regional Hospital, Ocean Road Cancer Institute (ORCI) 
 

 
[Copy right map: Shutterstock. Photos: Ditte Linde, private photos] 
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9.1 Participants 
Women aged 25-60 years, who attended a patient-initiated cervical cancer screening at the 

study sites were assessed for eligibility. Exclusion criteria were menstruating or pregnant on 

day of enrolment, previous hysterectomy or cervical cancer, precancerous lesions within the 

past year, no ownership of private mobile phone, provided an invalid phone number, or were 

not informed of positive HPV-test results. 

9.2 Procedures 
Eligible and consenting women were i) interviewed by a trained screening nurse using a 

structured questionnaire [Appendix I], ii) tested for HIV, iii) had cervical specimens collected 

by use of the careHPV brush® (www.qiagen.com), and iv) screened by use of VIA. All 

participants were given a 14-months follow-up screening appointment (health-provider 

initiated), which was written on a physical appointment card. In local laboratories at two 

study sites (ORCI and KCMC) the cervical specimens were tested for fourteen types of HPV 

(16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, 68). Trained community nurses attempted 

to inform all HPV-positive women about their test results via a home-visit. Inclusion into the 

Connected2Care trial did not occur until it was confirmed that the participants had been 

informed of their result. 

9.3 Text message intervention 
Participants were randomly assigned 1:1 into a text message plus standard care group 

(intervention) or standard care group (control). The physical appointment card was 

considered standard care. The intervention consisted of 15 one-way text messages; 10 

educative messages and five reminders [Figure 10]. The educative messages were sent at 

5pm once a month over a period of 10 months, and the reminders were sent 14, seven and 

one day prior to the follow-up screening as well as one and seven days past the appointment 

date. The text messages were developed in English and translated into Kiswahili using back-

forth translation. The content and timing of the messages were pre-tested in focus group 

discussions and semi-structured interviews with screening clients and -nurses prior to the 

intervention starting, which led to minor content adjustments. The text messages were sent 

with the id “Elimu Ya Afya”, which means “health education” in Kiswahili. An online text 

message system called “www.connected2care.org” automatically dispatched the messages 

and had a “delivery note tracker”, which registered discrepancies between the number of 

messages sent and the number delivered to the receiver.  
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       Figure 10. Example of one-way text message intervention 

 

 
 

9.4 Randomisation and masking 
The text message system automatically assigned participants to the intervention or control 

group, and the random sequence generator was concealed to all investigators. The group 

allocation was concealed to the screening nurses, who enrolled participants and assessed 

the outcome. The main investigator of the trial (Ditte Linde) assigned eligible participants to 

the trial by uploading their phone numbers into the text messaging system and therefore 

was not concealed to the group allocation. 

9.5 Statistical analysis  
The analysis was intention-to-treat, and participants who died or developed cervical cancer 

during the intervention period was excluded prior to the analysis. A risk ratio was calculated 

to determine if attendance differed between the intervention and control group. A relative 

risk regression by use of a general linear model with log-link function and binomial 

distribution as statistical family was used. The sample size was calculated based on the 

methods described by Altmann85. It was estimated that the intervention would increase the 

Hello! We are here to help you.  

Cervical cancer is the most 
common type of cancer and the 
main cause of cancer-related 
death among women in 
Tanzania. Often women cannot 
feel cervical cancer and it 
shows no signs at an early 
stage. Therefore, it is important 
to attend screening even 
though you do not feel sick or 
have symptoms of cervical 
cancer.  
Thank you for reading our 
message.

Hello! 
It is time for your screening 
appointment. Go to your health 
clinic tomorrow. When you go 
to your screening appointment 
it will help you to stay healthy 
and free of cervical cancer.  

We are here to help you. 
Thank you for reading our 
message.
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attendance rate with 15 points and that approximately 58% in the control group and 73% in 

the intervention group would attend their follow-up screening. With an allocation ratio of 1:1, 

a two-sided a of 5% and 80% power, 350 participants were required in each arm.   

9.6 Post-trial follow-up 
If the participants did not attend their screening within 30 days of their appointment, the trial 

was considered finished, and non-attendees were actively traced through three steps. 

Firstly, a nurse called and encouraged the woman to come. If the participant did not attend, 

secondarily a nurse home-visit was conducted, where the woman was encouraged to attend 

the screening at the clinic. And finally, if the woman still did not attend and consented to it, 

an outreach home-visit was conducted where a self-collected cervical swab was taken in 

replacement for a screening at the clinic. 

9.7 Study implementation challenges 
Originally, the trial was designed as a double site study (ORCI/KCMC), but a third site was 

added six months into the enrolment phase due to a slower-than-anticipated recruitment 

rate. Initially, the text messages were sent by use of a stationary server, yet random checks 

showed that this was an unstable solution. Hence, the intervention was re-started using the 

online text message system six months into the study. Already enrolled participants kept 

their randomisation status. The period from the enrolment screening until participants had 

been informed of their positive HPV-result and could be included into the trial was at times 

prolonged due to issues with the careHPV machinery and challenges with reaching the HPV-

positive women. This entailed that for some participants, the first text messages bulked and 

were received at one point in time instead of once a month. Finally, it was found out post-

inclusion that a number of women had their HPV-status registered incorrectly and were 

erroneously excluded (n=72) and included (n=16) into the trial.  

9.8 Ethical considerations 
Ethical clearance was obtained for the overall CONCEPT study, of which Connected2Care 

is a sub-study. It was obtained from the National Institute for Medical Research in Tanzania 

(reference number: NIMR/HQ/R.8a/Vol. IX/1955). Information about the study was read to 

all participants, and all who consented, provided a thumb print or signed the consent form 

prior to data collection starting. 
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10 Results: Randomised 
controlled trial 
 

Study participants were enrolled between 17 August 2015 and 6 July 2017 with the follow-

up ending by 6 October 2018. A total of 705 women were included in the trial (paper III), of 

which 358 (51%) were randomised to the intervention group and 347 (49%) to the control 

group. During the intervention period, eight women developed cervical cancer and eight died 

from the disease. These women were excluded prior to analysis, leaving 689 women for 

analysis [Figure 11]. 

 
    Figure 11. Flow chart of trial (paper III) 
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As the two group were comparable (data not show), no covariates were adjusted for in the 

analysis. The primary analysis showed that the intervention had no effect on attendance 

(RR: 1.02; 95% CI: 0.79-1.33); 24% attended in the intervention group (n=84/350), and 24% 

attended in the control group (n=80/339). Sensitivity analyses excluding the 16 misclassified 

women and the women enrolled into the first text messages system showed similar results 

as the main analysis (RRmisclassified: 0.95; 95% CI:0.71-1.26. RRsms-system 1.0: 0.98; 95% CI: 

0.75-1.29). One in eight explorative subgroup analysis indicated that HIV-status was a 

potential effect modifier (not adjusted for multiplicity) [Figure 12].  

 

                Figure 12. Forrest plot of subgroup analysis (paper III) 

 
 

After the trial had finished, the “active” post-trial follow-up started where all women were 

traced by use of the same methods. In the trial period, 24% attended overall. An additional 

22% attended the follow-up screening at the clinic after being called, and a further 2% 

attended the clinic after having a nurse home-visit. Finally, an additional 30% had their 

Region
Dar es Salaam
Kilimanjaro

Site
KCMC
Mawenzi
ORCI

Age group
25−34
35−44
45−54
<60

Education
No formal education
Primary education
Secondary education
University/college

Marriage
Divorced/widow
Married/cohabiting
Single

Religion
Christian
Muslim

HIV
No
Yes

Previously screened
No
Yes

covariate

40/173 (23)
44/177 (25)

29/91 (32)
15/86 (17)
40/173 (23)

22/132 (17)
37/133 (28)
23/69 (33)
2/15 (13)

0/5 (0)
49/219 (22)
27/93 (29)
8/33 (24)

20/68 (29)
52/225 (23)
12/55 (22)

60/221 (27)
24/124 (19)

54/226 (24)
30/124 (24)

54/265 (20)
29/80 (36)

(n/N (%))
Intervention

36/169 (21)
44/170 (26)

29/88 (33)
15/82 (18)
36/169 (21)

18/115 (16)
33/131 (25)
25/82 (30)
4/10 (40)

1/7 (14)
59/230 (26)
16/69 (23)
4/33 (12)

21/69 (30)
50/210 (24)
9/59 (15)

53/221 (24)
26/116 (22)

41/224 (18)
39/115 (34)

49/268 (18)
30/65 (46)

(n/N (%))
Control

1.09 (0.73, 1.61)
0.96 (0.67, 1.38)

0.97 (0.63, 1.48)
0.95 (0.50, 1.82)
1.09 (0.73, 1.61)

1.06 (0.60, 1.88)
1.10 (0.74, 1.65)
1.09 (0.69, 1.74)
0.33 (0.07, 1.49)

0.44 (0.02, 9.11)
0.87 (0.63, 1.21)
1.25 (0.73, 2.14)
2.00 (0.67, 6.00)

0.97 (0.58, 1.61)
0.97 (0.69, 1.36)
1.43 (0.65, 3.13)

1.13 (0.82, 1.56)
0.86 (0.53, 1.41)

1.31 (0.91, 1.87)
0.71 (0.48, 1.07)

1.11 (0.79, 1.58)
0.79 (0.53, 1.16)

ratio (95% CI)
Risk

1.09 (0.73, 1.61)
0.96 (0.67, 1.38)

0.97 (0.63, 1.48)
0.95 (0.50, 1.82)
1.09 (0.73, 1.61)

1.06 (0.60, 1.88)
1.10 (0.74, 1.65)
1.09 (0.69, 1.74)
0.33 (0.07, 1.49)

0.44 (0.02, 9.11)
0.87 (0.63, 1.21)
1.25 (0.73, 2.14)
2.00 (0.67, 6.00)

0.97 (0.58, 1.61)
0.97 (0.69, 1.36)
1.43 (0.65, 3.13)

1.13 (0.82, 1.56)
0.86 (0.53, 1.41)

1.31 (0.91, 1.87)
0.71 (0.48, 1.07)

1.11 (0.79, 1.58)
0.79 (0.53, 1.16)

ratio (95% CI)
Risk

p=0.66

p=0.91

p=0.50

p=0.24

p=0.66

p=0.37

p=0.03

p=0.19

0

Negative
Positive

Favours no text message (control)  Favours text message (intervention) 

1.0217 1 46.1
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follow-up screening via self-sample test during a home visit. Hence, the total number of 

women who participated in the follow-up screening was 78% [Table 4]. 

 

  Table 4. Post follow-up attendance rates (paper III) 
 

Text message group 
(n=350) 

Control group              
(n=339) 

Total (text message + control group combined) 
(n=689) 

Attendance, primary analysis 84/350 (24%) 80/339 (24%) 164/689 (24%) 

Trial finished - both groups receive the same post follow-up tracing methods 
Attendance at clinic after phone 
call (tracing method I) 

82/350 (23%) 73/339 (22%) 155/689 (22%) 

Attendance at clinic after home 
visit (tracing method II) 

4/350 (1%) 7/339 (2%) 11/689 (2%) 

Participation via self-sampling at 
home level (tracing method III) 

105/350 (30%) 103/339 (30%) 208/689 (30%) 

Total 275/350 (79%) 263/339 (78%) 538/689 (78%) 
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11 Methods: Qualitative study 
 

After the trial, Connected2Care, had finished a qualitative study was conducted with a sub-

group of participants with the aim to get a deeper understanding of the underlying 

mechanisms that influenced Tanzanian women’s behaviour in relation to cervical cancer 

screening (paper IV). Further, the qualitative study sought to understand how the 

participants perceived the text message intervention, yet the analysis of this data is not yet 

finished and therefore not part of this thesis. 

11.1 Setting and sampling 
The qualitative study was conducted in Dar es Salaam and participants were purposively 

sampled and eligible if they had been enrolled into the trial at ORCI and randomised to 

receive the text message intervention. Women who had not attended their follow-up 

screening were first invited to participate, after which women who had attended during the 

active post-trial follow-up were invited, and finally women who had attended during the trial 

were interviewed. Eligible women were approached over phone by a social worker from 

ORCI. Further, cervical cancer screening nurses at ORCI were eligible for interview and 

approached in person. 

11.2 Data collection 
The qualitative study comprised of semi-structured individual interviews supplemented by 

written field notes. The interviews were conducted in the participants’ homes or in a private 

room at ORCI based on the preference of the participant. If the interview was conducted at 

ORCI, the transport costs were refunded. Trial participants were interviewed in Kiswahili 

with simultaneous English translation by the female social worker from ORCI. Nurses were 

interviewed in English. All participants were given a bar of soap as gift of gratitude. With 

consent from the participants, all interviews were audiotaped and later transcribed verbatim 

by a professional Tanzanian transcriber, which also served as validator for the translation. 

The transcripts showed 15 minor translation errors. The final interview guide consisted of 28 

questions [Appendix II], which had been pre-tested during a pilot study conducted in 
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Bagamoyo, Pwani Region, 50km from Dar es Salaam. The interview guide was modified 

slightly during the first interviews. 

11.3 Theoretical framework and data analysis 
Data were analysed through a content analysis where the material was coded into central 

themes by use of a coding frame. The Health Care Access Barrier model86 guided the initial 

coding and data analysis, where all data were coded in a combined deductive-inductive 

manner. To test the reliability of the coding, a peer researcher coded 20% of the transcripts, 

and the double coding process led to a revision of some codes and subsequently to a 

modified coding frame guided by Grounded Theory87, which only contained inductive 

categories that arose from the material. At the end of the coding process, each transcript ID 

was replaced with a pseudonym. The top seventeen names for Tanzanian women were 

used as pseudonyms. 

11.4 Ethical considerations  
Informed consent was read to all participants, everyone consented and signed the consent 

form prior to data collection starting. Similarly to the trial (paper II-III), ethical clearance was 

granted through the CONCEPT project by the National Institute for Medical Research in 

Tanzania, reference number NIMR/HQ/R.8a/Vol. IX/1955. 
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12 Results: Qualitative study 
 

A total 17 individual interviews were conducted between 17 and 28 July 2017 (paper IV); 

two with screening nurses and 15 with screening clients (trial participants). Nine clients had 

not attended the follow-up screening, four had delayed attendance (attended during active 

post-trial follow-up), and two had attended on the scheduled appointment date.  

Thirty-one trial participants were approached for interview but only 48% accepted the 

invitation. Additionally, six women did not pick up when calling to invite them into the study. 

Reasons for declining to be interviewed were: the woman had died (n=2), the husband had 

recently died (n=2), the woman had developed cancer (n=1), work obligations (n=3), did not 

wish to participate (n=2), maternity leave (n=1), and travelling outside Dar es Salaam (n=5). 

The interviews lasted between 21-54 minutes with an average of 36 minutes. Data collection 

stopped once data was saturated.  

12.1 Perceived benefits of cervical cancer screening 
The aim of cervical cancer screening is prevention of the disease. This was also a perceived 

benefit and the cause for some women to go for an initial screening and return for a follow-

up screening. One woman explained it this way,  

 

I went for screening […] just for check-up. I did not have any symptoms. […] 
Awareness is increasing. I see more women going to the hospital even if they 
have no symptoms. (Irene)88 

 

However, many women attended the initial cervical cancer screening because they had 

cervical cancer symptoms or other gynaecologic-related issues, which worried them, and 

which they saw the screening as an opportunity to get treated for. For example, one client 

stated that she had a “[…] certain kind of discharge from the vagina” (Grace)88, which caused 

her to come for the initial screening, while a nurse explained that, 

 

Most of the clients […] have problems forcing them to come. One of the problems 
is infertility. They say they want to go through cancer screening but they don’t 
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have children. That is why they come for screening […]. Others come here 
because they have referral letters. […] Some complain about lower abdominal 
pain. (Sister Victoria)88  

 

Whilst the patient-initiated screening entailed both the benefit of treatment and prevention, 

the health provider-initiated follow-up screening only entailed the benefit of prevention. 

Therefore, the challenges of attending this appointment tended to outweigh the benefits of 

going. 

12.2 Perceived costs of screening 
All women described a cost-benefit dilemma when considering whether or not to attend both 

an initial and a follow-up screening. The “costs” included both emotional and financial costs. 

Emotional costs such as fear of the gynaecologic examination and cervical cancer were 

concerns that several women raised. For example, Grace said that, “[…] I really wanted to 

go back but when I thought about the gynaecological examination, I said ‘now I’m not going 

back’ ”88. Further, several women described that cervical cancer was linked to the concept 

of “death” or “worse than HIV”88, which caused them to fear to come for screening. When it 

came to discuss the women’s status of “HPV-positive” and the need for a repeat screening, 

it was evident that women interpreted it in different ways. It appeared to be a grey zone to 

have an increased risk for developing the disease but still not a cancer patient. Some feared 

that they would be diagnosed with cervical cancer if they returned for their screening. Sister 

Lucky explained it this way, “They don’t like to come because of the fear of HPV, because 

they think when they are found to be HPV-positive that will be the end of their life. ‘I don’t 

want to hear again about HPV. I want to forget about it.’ That is what they think […]”88. Others 

interpreted it as “not sick enough” and prioritised more urgent needs in their daily lives such 

as earning money88, 

I was supposed to come back in April. […] I saw it, but I had no time. […] There 

is something surrounding me making me not to come back. But I want to come 

back! [It] is because of the hard-economic situation. Women are now running 

searching for food. People are running selling vegetable, selling… so that they 

can get something to eat. But when they find themselves sick, they will go back 

to for check-up. I’m just feeling good, I will go next week […]. You see, we 

Tanzanians, when we are healthy we won’t come back… (Catherine)88 
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Direct economic costs also refrained women from returning for a screening appointment 

even though the actual screening was cost-free. For example, Irene said that, 

 
Sometimes I don’t have the money for transport. It is like, ‘ah, I only have 2,000 
shillings [ed. less than USD 1] – should I use it to go to the hospital or buy food 
for the children?’. (Irene)88 
 
 

Finally, indirect economic costs such as waiting time at the clinic and uncertainties of 

whether or not you would actually be screened the day you arrived due to the cueing system 

were contributing factors to why women did not return for screening. 

12.3 Screening attendance model 
The screening dilemma, which was found in this study was conceptualised as a theoretical 

model, in the form of a “screening attendance model” [Figure 13]. The model illustrates that 

screening is an action where the woman has to weigh for both the costs and benefits of 

going. The same costs are present for both a patient-initiated screening and health provider-

initiated follow-up screening. However, the follow-up screening “only” contains the benefit of 

prevention. As long as the woman is healthy, this is a “potential benefit”, and it is something 

which can be postponed when more immediate concerns are present. 

 

            Figure 13. Screening attendance model88 
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13 Discussion 
 

This section discusses the three studies described in the previous sections. Firstly, the 

findings will be summarised. Secondly, they will be compared with previous studies. Thirdly, 

methodologic considerations will be discussed, and finally multidisciplinary perspectives on 

all three studies will be presented.  

13.1 Main findings 
The systematic review and meta-analysis (paper I)84 found that one-way text messages 

were effective in increasing appointment attendance (OR: 2.03; 95% CI:1.40–2.95; 12 trials, 

6448 participants; I2=85%) and had the highest impact on childhood immunisation 

attendance (OR: 3.69; 95% CI:1.67–8.13; three trials, 1943 participants; I2=66%). There was 

a lower effect of text messages on appointment attendance in low risk of bias trials compared 

to high risk of bias trials (interaction test, p=0.06). The randomised controlled trial (paper II-

III)72 found no effect of one-way text messages improving attendance to a health provider-

initiated follow-up screening among HPV-positive women compared to controls (RR: 1.02; 

95% CI: 0.79-1.33; 705 participants). Only 24% attended in both the intervention (n=84/350) 

and control group (n=80/339). However after the trial had finished, an additional 22% 

attended after being called, 2% attended after having received a nurse home-visit, and a 

further 30% participated through self-sampling at home-level. The qualitative study (paper 

IV)88 found that a patient-initiated screening was perceived as having the benefit of both 

treatment of gynaecologic symptoms and prevention of disease, whereas a health provider-

initiated follow-up screening merely had potential to prevent disease. This was an 

appointment that could be postponed when more emergent needs were present. Both 

patient-initiated and health provider-initiated screenings were perceived as having the same 

emotional and economic costs. 
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13.1 Comparison with existing literature  
Appointment attendance  

When comparing the findings to existing literature, there are no straightforward conclusions 

of the effect of text messages on appointment attendance. 

 

Our systematic review (paper I) found that text messages overall increased attendance to 

various clinical appointments though heterogeneity was high  (OR: 2.03; 95% CI:1.40–2.95; 

I2=85%; 12 trials; 6448 participants). This finding is supported by a 2013 Cochrane Review, 

which found that text message reminders had an effect on appointment attendance (RR: 

1.14, 95% CI: 1.30-1.26; I2=90%; 8 trials; 6615 participants)89. Only one African trial7 was 

included in the Cochrane review, hence, the evidence mainly stemmed from different 

settings (e.g. United Kingdom, Asia, Australia) and different types of appointments (e.g. 

physical therapy, chronic disease, general practice appointments, post-surgery)89. The 

Cochrane review judged that the quality of evidence to be moderate, whilst we in our review 

judged four out of 12 trials as low risk of bias trials and found a lower effect in low risk trials. 

Hence, the quality of evidence from Africa may be lower, which can influence the results. 

This will be discussed further under methodological considerations. Furthermore, our review 

found that text messages were most effective at increasing attendance to vaccination 

appointments, though the vaccinations trials were judged as high risk of bias trials. This 

finding is to some extent supported by a 2015 systematic review on mHealth interventions 

and childhood vaccinations and antenatal/postnatal care in low- and middle-income 

countries. However, the intervention in this review was not strictly one-way text messages90, 

hence one could question the comparability. Three observational studies from Africa were 

included in the review, and they found that text messages in combination with cash 

incentives or phone calls improved childhood vaccination attendance91-93.  

 

In comparison, our trial (paper II-III)72 found no effect of one-way text messages on 

attendance, however, post-trial findings suggested that phone call reminders may improve 

attendance to follow-up cervical cancer screening. This finding is in contrast to our review 

(paper I) and other screening trials from Kenya54 and Tanzania53, which have found that text 

messages improved attendance to a repeat cervical smear (OR: 8.0; 95% CI: 4.7-13.7)54 

and attendance among screening-naïve women (OR: 3.0; 95% 1.5-6.2)53. Yet, the findings 

from the Kenyan trial must be considered with caution as they are published in a potential 
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predatory journal. The Tanzanian trial also found that text messages including an eVoucher 

were even more effective (OR: 4.7; 95% CI: 2.9-7.4)53. Yet, only 18% (n=54/313) attended 

in the text message and eVoucher group, 12.9% (n=35/272) attended in the text message 

group, whilst 4.3% attended in the control group (n=12/281)53. Hence, the interventions did 

not manage to overcome the issue of non-attendance for the vast majority of women. In line 

with our trial and post-trial findings, a trial from Malaysia found that text messages did not 

increase attendance to a follow-up cervical smear (21.5%; n=54/250) compared to 

reminders received by letter (18.8%; n=47/250) or registered letter (20%; n=50/250). 

However, phone call reminders improved attendance (34.4%; n=86/250, p<0.05)94.  

 

Our post-trial findings, where we found that HPV self-sampling at home-level has potential 

to increase participation in screening, is supported to some extent by other studies. A trial 

from Nigeria found that HPV self-sampling significantly increased screening uptake 

compared to sample collection at hospital level and that the self-samples were adequate for 

HPV detection and genotyping95. Further, recent reviews – which also include studies from 

Africa – have found that HPV-sampling is an acceptable screening method and that it can 

improve screening participation27,96. 

 
Barriers for screening attendance 

When comparing our qualitative results (paper IV)88 to literature for defaulting follow-up 

screenings, a study from Nigeria showed that financial and time constraints were among the 

reasons for defaulting follow-up for VIA97. This is in line with our results though the 

participants were not HPV-positive women. However, in contrast to our findings, the study 

did not document emotional costs97.  

 

When comparing our findings to literature on screening uptake, a recent systematic review 

from Tanzania, found that barriers for screening attendance included unawareness of 

screening options, fear, stigma, travel costs, and screening costs39. Fear and cost-related 

barriers are in line with our findings though stigma is not, and unawareness is not relevant 

in relation to follow-up screening. Other African studies – including one Tanzanian study98 – 

found both emotional98-103 and economic costs98-103 as barriers for screening uptake98-103. 

Further, one of these studies also found that when feeling healthy, women prioritised more 

contending needs over screening102, which is in line with our findings. Contrary, some of the 
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studies also reported factors which were not documented in our study, such as husband’s 

approval98-100. Similar to our study, a South African study found that presence of 

gynaecologic symptoms were an important factor for initiating screening, yet it also found 

fear of screening-related HIV-testing and low support from peers as barriers for attendance, 

which we did not find104.  

 

Summary of comparison with existing literature 

The comparison of study results with existing literature shows that there is indication of text 

messages improving appointment attendance overall and in different types of settings, yet 

the effect may not be uniform and vary depending on the type of appointment. For cervical 

cancer specifically, the effect of text messages appear to have differential effect on initial 

versus follow-up cervical cancer screening attendance. The comparison further suggests 

that HPV self-sampling or direct communication, such as phone calls, may have more 

potential for follow-up screening attendance than text messages, though this needs to be 

explored further. Barriers for screening uptake and follow-up screening appear to overlap in 

many areas, but there is a need for further studies in order to support our screening 

attendance model and the difference in perceived benefits of attending an initial screening 

versus a follow-up screening.  

 

13.2 Methodologic considerations 
Systematic review (paper I) 

Contrary to other systematic reviews within the field of mHealth, our review was limited 

according to type of intervention (one-way text message) and setting (Africa). This restriction 

was chosen as we believed that, i) adaption to a certain type of mHealth intervention may 

be affected by local conditions45, and ii) different types of mHealth interventions may be too 

heterogenous to group into one. However in retrospect, it may also had been relevant to 

add an outcome restriction. The sub-group analysis indicated that one-way text messages 

had differential effect across clinical conditions, which is not that surprising – it is likely more 

manageable to attend short-term vaccination appointments for your new-born child than life-

long HIV appointments. Therefore, one could question if various appointments can actually 

be pooled into one group as we did, and if it is reasonable to make statements about the 

effect of text messages on appointment attendance overall, despite this approach being in 

line with the Cochrane review on appointment attendance89. Additionally, “Africa” is a diverse 
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setting and the timing and content of one-way text messages as well as the outcome 

measures also differed considerably. This shows that despite our attempt to narrowly assess 

the clinical effect one type of mHealth in a global health context, one-way text messages in 

itself is a complex field with many elements to encounter for (cf. Table 2). Despite these 

limitations, our review provided a nuanced overview of the evidence of one-way text 

messages on different health outcomes in Africa and clarified the need to address mHealth 

more narrowly than what scholars tend to do. This insight can guide future mHealth research 

and strategies in Africa84.  

 

In the meta-analysis of appointment attendance, we found high heterogeneity in the results 

(I2=85%). As explained above, this variation could be explained by too diverse clinical 

outcomes, but it could also be due to risk of bias. Most trials were judged as high risk of bias 

trials, and these also found a higher effect of text messages (ORhigh risk bias: 2.62; 95% CI: 

1.42-4.83; I2=85%; eight trials) than low risk of bias trial (ORlow risk bias: 1.36; 95% CI: 1.01-

1.84; I2=66%; four trials) though the interaction test was not significant (p=0.06)84. Even 

though it is impossible to know to what extent bias affect the results of a particular study, 

more rigorous studies are more likely to yield results that are closer to the truth, hence less 

biased towards overestimating an intervention’s effect56. Therefore, there is a risk that some 

high risk of bias trials have resulted in false positive conclusions and erroneously concluded 

that text messages are effective. Hence, there is a need for more high-quality trials in order 

to fully validate our conclusions on the effect of text messages on appointment attendance 

in Africa. 

 

Randomised trial (paper II-III) 
We encountered a number of obstacles while conducting the Connected2Care trial that 

could have affected the results.  

 

The initial sms-system intended for the intervention turned out to be unreliable, and we 

switched to an online system six months into the study. Our sensitivity analysis showed that 

this had no effect on the results. We tested the content of the text messages in focus group 

discussions prior to starting the trial, yet we did not investigate if the participants had a 

preference for another type of mHealth intervention, such as phone call reminders. It is 

plausible that further preceding assessments, in the form of pilot-testing as well as 
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developing the intervention by use of a participatory design and health behaviour theories105, 

could have identified and overcome some of these challenges.  

 

During the trial, we encountered issues with the careHPV laboratory gear and with tracing 

women. This caused us to exclude 66 women, who had not been informed about their result, 

and 35 women, who had been informed too late for them to be eligible for the intervention 

(paper III). We also encountered one minor adverse event in the end of the intervention 

period, where a woman called ORCI and asked not to receive any more text messages as 

they worried her. However, the woman did not state her study ID and the phone number 

was not noted down, therefore we could not exclude her from the intervention group. Despite 

this adverse event, the overall impression is that the acceptability of the intervention was 

high. This judgment is based on unpublished baseline questionnaire data, where the 

participants were asked to rate acceptability on a six-point Likert scale72 (appendix I), and 

on unpublished qualitative data, where the participants were interviewed on the acceptability 

of the intervention88 (appendix II). These findings are intended for publication in the future. 

 

Post-inclusion, we found out that we erroneously excluded 72 women, who had been 

misclassified as HPV-negative in the process of transferring the laboratory reports to the 

CONCEPT investigators. Further, we had erroneously included 16 women who had been 

misclassified as HPV-positive. Our sensitivity analysis showed that the results of the trial did 

not differ for the erroneously included women. When assessing the socio-economic 

characteristics of the 72 excluded women, the groups were comparable in all areas except 

more women had no formal education in the excluded group (n=7; 9.7%) than in the included 

group (n=12; 1.7%). It is unlikely that the exclusion of these women have influenced the 

effect of the intervention. However, the external validity of the trial could have been 

influenced by this, as more women in the target population may have no formal education 

than the participants in this study. The external validity is further challenged by the fact that 

we out of ethical concerns chose to exclude women who did not have a private mobile 

phone.  

 

Moreover as study participants were not blinded to the intervention, we cannot rule out 

performance bias, where knowledge of which intervention was received, affected the 

outcome, rather than the intervention in itself. This is a threat to the internal validity of the 
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trial56. Also, there is risk of contamination, which is a mix-up of the intervention and control 

group56,106, e.g. if women from the intervention and control group knew each other, and 

women in the control group were informed of the content of the intervention. If the 

intervention had an effect, this could result in a biased outcome towards null and thereby a 

risk of committing a type II error – failing to reject the null-hypothesis that there is no 

difference between the two groups when the hypothesis is false106. Yet, we judge the risk of 

these issues to be low and have little influence on the outcome of the trial.    

 
Further, our sms-system showed that not all sms’ sent were received by all participants, 

hence, the dose of exposure was not identical across the intervention group. Our post-hoc 

analyses showed that this did not influence the outcome. However, it is important to plan 

and account for this issue in future text messages trials set in Africa, as text message within 

other clinical areas may have a dose-response effect. 

 

Finally, it is important to highlight that we on some accounts diverted from the protocol of 

the trial. A published or publicly available protocol with pre-determined outcomes prevents 

HARKing (Hypothesizing After the Results are Known), where an author presents a post-

hoc hypothesis as if it was in fact a priori hypthesis107. The unexpectedly low attendance 

rate in both groups, led us to deviate from our pre-planned secondary outcomes of 

estimating the cost-effectiveness of the intervention and the change in knowledge. We had 

to initiate a post-follow trace that was much more comprehensive than what we had 

expected, and we found it important to report these findings though they were not pre-

specified. However, we clearly specified that these analyses and results were conducted 

post-hoc in order to prevent HARKing. Further, we exploratively assessed factors associated 

with attendance and found that HIV-status was a potential effect modifier. However, as our 

trial was not dimensioned to assess differences between subgroups it is likely an artefact of 

the data and a false discovery rather HIV-status modifying the relationship between cervical 

cancer follow-up attendance and text messages. 

 

Qualitative study (paper IV) 

All the interviews for the qualitative study were conducted by a Danish PhD student (Ditte 

Linde) with continuous translation from a female social worker from ORCI. Despite the 

interviewer had experience with qualitative data collection and stayed in Tanzania for a 

longer period of time, the translation process as well as interviewer’s background and pre-
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conceived propositions can have influenced the quality of the collected data. However, we 

expect the influence of these issues on our results to be minor.  

 

The translation process has most likely limited the richness of the data, and if the distance 

between the meanings as experienced by the participants and the meaning as interpreted 

by the interviewer was too large, the data would have low validity108. During the interviews, 

we tried to address this issue by probing questions if the interviewer did not fully understand 

the meaning, and further, we tried to validate the translation by having a Tanzanian language 

specialist transcribe the data. The transcription process showed that minor translation errors 

only occurred 15 times88, so we expect the issue with validity to be minor. Further, we cannot 

rule out interviewer bias, where the interviewer’s pre-conceived propositions of what 

influence Tanzanian women’s screening behaviour have influenced the questions posed 

during the interviews, and hence how the participants answered109. Further, there is a risk 

of social desirability bias, which is a type of response bias, where the participants answer in 

a way that they think the interviewer would find more desirable110. Though we cannot rule 

out these issues, we have strived for transparency in all elements of the study and reported 

the findings according to the Standards for Reporting Qualitative Research (SRQR) 

guidelines111 in order for outsiders to critically evaluate the study.   

 

Furthermore, the qualitative study merely reflects perceptions among HPV-positive women 

and cervical cancer screening nurses in the urban area of Dar es Salaam, and more 

research is needed to see if the findings are generalisable to other areas of Africa and 

Tanzania, including the Kilimanjaro Region, which is the other site of our trial. Additionally, 

the difficult recruitment process reflects that Tanzanian women’s lives are filled with tough 

priorities and competing needs, and it entailed that our participants were both women who 

had and had not attended their follow-up appointment. Ideally, separate qualitative studies 

for women who had attended their appointment, who had attended during the post-trial 

follow-up, and women who had not attended at all could have provided are more nuanced 

view of screening behaviour. As the qualitative study was only one element of this PhD study 

this was not possible, though it would have been relevant to incorporate more health 

behaviour theory and qualitative studies both pre- and post-trial.  
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Finally, one could question if it is reasonable to develop a “screening behaviour model” 

based on 17 interviews, and our comparison with existing literature on the field does indicate 

that our findings only show one fraction of the complex picture of the elements that influence 

screening behaviour in Tanzania. Despite this limitation, we believe that our model helps 

clarify the complex causes of screening behaviour, and it elucidates that Tanzanian women 

may use the screening programme in another way than what is intended. This is crucial 

knowledge if screening methods that requires follow-up, like rapid HPV-testing, is to be 

implemented in Tanzania.   

 

13.3 Multidisciplinary perspectives 
The strength and limitation of this thesis is the triangulation of different research designs. 

The different methodologies limit the ability to go in detail with a certain clinical outcome and 

methodology. However, when looking at the three studies as a joined venture, they provide 

valuable information about one-way text message interventions in an African context on a 

multidisciplinary level. The systematic review highlights that one-way text message 

interventions are complex and there is a need for addressing both mHealth and appointment 

attendance narrowly in order to understand their effect. The Connected2Care intervention 

might not have been mature enough for implementation and further pilot-testing may have 

limited a number of the study-specific challenges that were encountered. However, the 

challenges also show a real-world scenario of multidisciplinary issues to tackle, if an 

mHealth intervention and new cervical cancer screening method is to be implemented in a 

Tanzanian context. The qualitative study revealed the social-cultural arena of the 

participants and the underlying causes of their behaviour, which is crucial knowledge if HPV-

testing is to be a successful primary screening method in Tanzania in the future. 

 

The importance of evaluating technological innovations on a multidisciplinary level is 

supported by The Model for Assessment of Telemedicine (MAST)112,113. MAST states that 

technological innovations need to undergo three steps: i) preceding assessment; ii) 

multidisciplinary assessment, and iii) transferability assessment. In the first step, the 

purpose, maturity and relevant alternatives are clarified. In the second step, the outcome of 

the intervention is compared to one or more comparators within the following seven 

domains: Health problem/description of intervention, safety, clinical effectiveness, patient 

perspectives, economic aspects, organisational aspects, and socio-cultural, ethical and 
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legal aspects. In the third step, cross-border, scalability, and generalisability are 

assessed112,113. The studies in this thesis do not cover all domains stated in the model, but 

it supports our line of thought that i) further preceding assessments of the intervention had 

been useful, and ii) a multidisciplinary evaluation is needed in order to understand how 

technological interventions work.  
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14 Conclusions and 
recommendations 
 

14.1 Conclusions 
This thesis examined the effect of one-way text message trials in Africa, and specifically in 

relation to follow-up cervical cancer screening attendance in Tanzania. Further, it 

investigated what motivates and prevents Tanzanian women from attending screening.  
 

The systematic review and meta-analysis (paper I) provided a nuanced overview of the 

evidence of one-way text messages on different health outcomes in Africa. Overall, one-way 

text messages were effective in increasing appointment attendance and had a marginal 

effect on medicine adherence. When stratified, one-way text messages had the highest 

impact on childhood immunisation attendance. Overall, there was high heterogeneity, which 

could be explained by diverse clinical outcomes and high risk of bias. One-way text 

messages had no effect in improving attendance to a follow-up screening among HPV-

positive women compared to controls, and only 24% attended in each group (paper II-III). 

However post-trial, attendance was increased with 22% through phone calls, and with a 

further 30% through HPV-self sampling. It is plausible that further pilot-testing would have 

prevented some of the study-specific challenges that were encountered. Contrary, they also 

highlight that implementation of a text message invention and a new screening method in 

Tanzania entail multidisciplinary challenges. Perceived costs of screening attendance 

included fear of the disease, fear of the gynaecologic examination as well as direct and 

indirect economic costs (paper IV). Patient-initiated screening was perceived as having the 

benefit of both treatment of gynaecologic symptoms and prevention of disease whereas a 

health provider-initiated follow-up screening – such as the one that was the focus area of 

the trial (paper II-III) – merely had the potential to prevent disease. This was an appointment 

that could be postponed when more contending needs were present.  
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14.2 Clinical, public health, and research implications 
This thesis adds to the knowledge base of cervical cancer prevention in an East African 

setting on a public health and clinical level. Rapid HPV-testing may solve the issue of using 

a screening method with poor sensitivity, like VIA. However, it opens the door to another 

issue, namely ensuring proper follow-up of women who test HPV-positive. If Tanzania is to 

switch from VIA to rapid HPV-testing as their primary screening method, there is a need to 

solve this issue. There is no easy solution as the causes of non-attendance are 

multidimensional and rooted in fear for the gynaecologic examination and time/income lost 

due to transport and waiting time at the clinic. One option to be investigated further, could 

be to restructure the screening service by conducting HPV-testing as a self-sample on 

outreach level, and only invite HPV-positive women to come for a gynaecologic examination 

at clinic level. This approach would limit the waiting time at the clinic and transportation time 

as well as minimise the number of gynaecologic examinations conducted. If women do not 

attend the follow-up examination, we recommend calling them over texting them. Yet, there 

is a need for more research to investigate the effect of phone call reminders on follow-up 

cervical cancer screening attendance. Moreover, it is plausible that we have not found the 

right screening solution for low-income countries yet, and that screening test manufacturers 

need to explore new single-visit options or follow-up of HPV-positives further. Additionally, 

our research indicates that Tanzanian women tend to use the screening service in a different 

way than intended – often they come for screening i) when symptoms are present, or ii) with 

other gynaecologic health issues. Therefore, we recommend that health policy makers and 

clinicians upscale the information level and stress the importance that women should attend 

cervical cancer screening when they are asymptomatic.  

 

From an overall global health perspective, one-way text messages cannot be recommended 

in relation to attendance to a follow-up cervical cancer screening appointment among HPV-

positive women in Tanzania. Future mHealth strategies and policies in Africa could prioritise 

to establish one-way text messages within childhood immunisation programmes, as it 

appears to be the clinical area with most potential. However, more high-quality trials are 

needed to support this suggestion. This thesis also contributes with a nuanced view on the 

research domain, mHealth. On a scientific level, it is recommended that mHealth is 

subdivided into narrower concepts, such as one-way text messages, and that such 

interventions are designed and evaluated multidisciplinary.  
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16.1 Appendix I: CONCEPT Baseline questionnaire 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Comprehensive Prevention of Cervical Cancer in Tanzania  

 
____________ 
 Study number 
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……………………………………………..       ………………………………………………… 1 

Study site:   ORCI  KCMC MAWENZI

Date __________________________ Study number ______________________ 

Health Provider Initials ___________ Participant initials __________________ 

BACKGROUND 

1. 

2. Are you:

Married, monogamous 1

Married, polygamous 2

Cohabiting 3

Single, with regular partner 4

Single, no regular partner 5

 Divorced/ Widow 6

How long have you known your husband / cohabiter / regular partner? 

 years  months 
3. With whom are you presently living?

Husband / cohabiter 1

Parents 2

Parents in law 3

Other relatives 4

Friends 5

Nobody 6

How old are you?  years  
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……………………………………………..       ………………………………………………… 2 

4. What is the highest level of formal education you have completed? 
 

 No formal education 1 

 Standard 1-4  2 

 Standard 5-7 3 

 Form 1-4  4 

 Form 5-6  5 

 University/college 6 

 Other _______________________________ 8 

 

 

5. What is your religion? 
 

 Christian  1 

 Muslim  2 

 Other _______________________________ 3 

 
 
LIFESTYLE HABITS AND HEALTH 
 

6.  Do you smoke cigarettes?   
 . 

 

 

 
 

 

7.  
   
                                                                                                                                       

            

                                                                                            

 

8.  
 

   Yes, every day                                                          1 

   Yes, at least once a week                                        2 

   Yes, but less than once a week                                3 

   No, but I previously smoked                                     4 

   No, never o    (go to question 11)                           5 

Specify 

Specify 

How old were you, when you started to smoke cigarettes regularly? 
(i.e. at least once a week) 

                                                   age _______________ years 

                                                                                                                    

How many years have you smoked cigarettes regularly? (subtract periods of smoking 

cessation) 
                                               number of years: _______________  
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……………………………………………..       ………………………………………………… 3 

  
 

9. 
 

 
 

 

 
 
10. 
  
 
 
 

 

11. Have you ever drunk alcohol and if yes, how old were you when you started drinking 
alcohol? 

                

Have never been 
drinking 

12 years or 
younger 

13-14 
years  

15-16 
years 

17-18 
years 

19-20 
years 

21 years or 
older 

  
1 

(Go to question 14) 
 2  3  4  5  6  7 

 

 
12.  How much per week do you usually drink of the following types of alcohol?  
 

Beer No. of glasses per week on average 
 

Local brew No. of drinks per week on average  
Wine No. of glasses per week on average 

 

Liquor No. of drinks per week on average 
 

 
 
 
13. How many times per month on average do you have more than 6 drinks on the same 

occasion? 
  

Never Less than once a 
month 

1-3 times per 
month 

4-8 times per 
month 

> 9 times 
per month 

 1  2  3  4  5 

 

 

14. How do you regard your own health? 
  

Excellent Very good Good Less good Bad 

 1  2  3  4  5 

(1 bottle of vine = 6 glasses, 1 bottle of liquor = 20 drinks, 1 bottle of beer = 2 glasses) 

If you no longer smoke cigarettes, how old were you when you stopped smoking? 
 
                                                   age _______________ years 

                                                                                                                    

If you are a current smoker, how much do you smoke on an average day? 
 
                                             number of cigarettes: _______________  
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……………………………………………..       ………………………………………………… 4 

 
 
15. How do you perceive your body size? 
 

Much too thick A little too thick Good A little too thin Much too thin 

 1  2  3  4  5 
 
 
 
 
REPRODUCTIVE HEALTH and SEXUAL HABITS   
 
 
16. Have you ever been pregnant? 
 
 
 
 
 
 
 

If yes:  
 

 Total number of pregnancies 1  

 Total number of births 2  
 
 

How old were you at the first pregnancy?  years 

 

How old were you when you gave birth to your first child?  years 
 
 
 
17. Did you ever have a sexual partner?  

 
 
 
 
 
 
 

If yes: 

How old were you at first intercourse?  years 
 

How old was your first partner at that time?  years 
 

 

 - yes 1 

 - no 2 → Go to question 17 

 - yes 1 

 - no 2        Go to question 21 
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……………………………………………..       ………………………………………………… 5 

18. How many sexual partners did you have during your lifetime?  number 
 
 
19. Did you have sexual intercourse within the last 12 months? 
 

 
 
 
 
 
 
 

If yes: 
 

How often have you used condoms during the last 12 months? 
 

At every sexual intercourse 1 

Frequently but not at every intercourse 2 

Rarely  3  

Only sexual intercourse without condoms 4 

 
 
 
20.  Is your husband / cohabiter / regular partner circumcised? 
 

 
 
 
 
 
 
 
 
 
 
21. Has a doctor or other health care provider told you that you had genital warts 

(condyloma)? 
 
 
 
 
 
 
 
 
 

If yes: 
 

 How old were you when you had genital warts for the first time?   years 
 
 

 - yes 1 

 - no 2 

 Yes 1 

 No 2 

 No husband / cohabiter / regular partner 3  

 - yes 1 

 - no 2 
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……………………………………………..       ………………………………………………… 6 

 
Have you had genital warts in the last 12 months? 

 
 
 
 
 
 
 
 
 
22. Have you ever been screened against cervical cancer? 
 
 
 
 
 
 
 
 

If yes: 
 

Has a doctor or other health care provider told you that you had precancerous 
lesions on the cervix? 

 
 

 
  
 
 
 
 
 When did you have your last diagnose of precancerous lesions?  
 

                                                                                    
calendar month        calendar year 

         
 
 Which treatment did you receive?  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 - yes  1 

 - no  2 

 - yes 1 

 - no 2 

 - yes 1 

 - no 2  Go to question 23  

 -  Cryo therapy                                            1               1           

 - LEEP                                                            2 

       -  Don’t know                                                  3 
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……………………………………………..       ………………………………………………… 7 

23.  Has a doctor or other health care provider told you that you had one of the following 
sexually transmitted diseases? 

 
 
 
24. Have you ever been tested for HIV?  
 
 
 
 
 
 

 
 
If yes: 

 
  Have you ever tested positive?  

 
 
 
 
 

 
 

 
If yes: 

 

  When did you test positive?           
       calendar month     calendar year 
   
 
 
 
  When did you have your last CD4 count test? 
  (If more than 6 months ago Æ refer the woman for a new test) 
 

    
       calendar month      calendar year 
 
 

What was the result of the CD4 count? ____________________number  
 
 
 

Chlamydia 1  Yes 2  No If yes 
 
Age at first episode_____________ 
                                       Years 
 

Gonorrhea 1  Yes 2  No If yes 

 
Age at first episode_____________ 
                                       Years 
 

Syphilis 1  Yes 2  No If yes 

 
Age at first episode_____________ 
                                       Years 
 

 - yes 1 

 - no 2 

 - yes 1 

 - no 2                   Go to question 25 
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……………………………………………..       ………………………………………………… 8 

 
 
Have you ever been started on ARV treatment? 
 
 
 
 

 
 
 
 
 
 
If yes: 

    started when ? 

 
 
 
 
 
What is your CTC card number?      ________________               ________________ 

Clinic name                         Card number 
 
 
 
What is your CTC file number?       _____________________________ 

File number               
 
 
 
If you do not know, can we call you and get the number?      

  

 - yes 1 

 - no 2 

First line 1  Yes 2  No If yes 

 

                         
calendar month          calendar year 
 

Second line 1  Yes 2  No If yes 

 

                         
calendar month          calendar year 
 

Third line 1  Yes 2  No If yes 

 

                         
calendar month          calendar year 
 

 - yes 1 

 - no 2 
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……………………………………………..       ………………………………………………… 9 

TAARIFA KUHUSU SARATANI YA SHINGO YA KIZAZI 
(KNOWLEDGE OF CERVICAL CANCER) 
 
 
25. Sentensi zifuatazo zinahusu saratani ya shingo ya kizazi. Sema kweli au si kweli kwa kila 
sentensi 
 
(Here are some statements about cervical cancer. I will ask you to answer which are true and which are false) 
 

1. Malaria (mbu) inasababisha saratani ya shingo ya kizazi 
(Malaria (mosquito ) causes cervical cancer)                                                            

       Kweli  
 

  Si kweli  

2. Kupata maumivu wakati wa kukojoa ni dalili ya saratani ya shingo ya kizazi 
(Pain during urination can be a sign of cervical cancer)  

       Kweli  
 

  Si kweli  

3. Saratani ya shingo ya kizazi ndiyo inayoongoza kwa magonjwa ya kanza za 
wanawake hapa Tanzania  
(Cervical cancer is the most commen cancer disease among Tanzanian women) 

       Kweli  
 

  Si kweli  

4. Unaweza kupata saratani ya shingo ya kizazi kwa kubusiana 
(You can get cervical cancer from deep kissing)                                                       

       Kweli  
 

  Si kweli  

5. Inawezekana kujikinga na saratani ya shingo ya kizazi 
(It is possible to prevent cervical cancer)                                                                   

       Kweli  
 

  Si kweli  

6. Kutokwa damu ukeni ni dalili kuu ya ugonjwa wa saratani ya shingo ya 
kizazi 
(Vaginal bleeding is the most common sign of cervical cancer)                                                 

       Kweli  
 

  Si kweli  

7. Jua kali linaweza kusababisha saratani ya shingo ya kizazi 
(Too much sun can lead to cervical cancer)                                                              

       Kweli  
 

  Si kweli  

8. Maambukizi ya kwenye shingo ya kizazi mara zote hubadilika kuwa saratani 
(A cervical infection will always turn into cancer)                                                                                     

       Kweli  
 

  Si kweli  

9. Wanawake wenye VVU wako kwenye hatari kubwa ya kupata saratani ya 
shingo ya kizazi 
(HIV-positive women have higher risk of developing cervical cancer)                                   

       Kweli  
 

  Si kweli  

10. Saratani ya shingo ya kizazi mara nyingi hugundulika mapema kutokana na 
dalili zake 
(Cervical cancer is often found at an early stage due to obvious symptoms)                  

       Kweli  
 

  Si kweli  

11. Unaweza kupata saratani ya shingo ya kizazi kwa kujamiiana bila kinga 
(You can get cervical cancer from unprotected sexual intercourse)                                        

       Kweli  
 

  Si kweli  

12. Kupima afya kunaweza kugundua maambukizi ya kwenye shingo ya kizazi 
na kuyazuia yasibalike kuwa saratani 
(Screening can detect cervical infections so they do not develop into cancer) 

       Kweli  
 

  Si kweli  

13. Saratani ya shingo ya kizazi inaongoza kwa kusababisha vifo vinavyotokana 
na saratani kwa wanawake hapa Tanzania 
(Cervical cancer is the main cause of cancer-related death among Tanzanian 
women)                         

       Kweli  
 

  Si kweli  

14. Saratani ya shingo ya kizazi mara nyingi huwapata wanawake wakiwa 
kwenye miaka ya ishirini. 
(Cervical cancer is most common for women in their 20’s)                                       

       Kweli  
 

  Si kweli  

15. Kuwashwa ukeni kunaweza kuwa ni dalili ya saratani ya shingo ya kizazi 
(Itchiness in the vaginal area can be a sign of cervical cancer)                                 

       Kweli  
 

  Si kweli  

16. Kirusi kinachoitwa Human papilloma virus ndicho kisababishacho saratani 
ya shingo ya kizazi 
(A virus called “Humanpapiloma virus” (HPV)  causes cervical cancer)                    

      Kweli  
 

  Si kweli   
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UKUBALI WA UJUMBE MFUPI KUPITIA SIMU YA MKONONI 
(ACCEPTANCE OF MOBILE MESSAGES) 
 

UTANGULIZI (Introduction): 
Kwenye utafiti huu wanawake watatakiwa kurudi baada ya miezi 14. Baadhi ya wanawake 
watatumiwa ujumbe kupitia simu ya mkononi wenye taarifa za afya na kukukumbusha siku ya 
kurudi kliniki. Nitakuuliza maswali machache kuhusu ujumbe wa kupitia simu ya mkononi 
 
(In this study, all women will get a new appointment at the clinic after 14 months. However, some 
women will also receive health information and reminders of their appointment via sms. Here are 
some questions about mobile messages.) 
 
 
26. Utajisikiaje ukipata ujumbe mfupi wenye taarifa kuhusu saratani ya shingo ya kizazi na 
upimaji wake kwenye simu yako au ya familia yako? (Chagua tabasamu sahihi kuonyesha 
utakavyojisikia) 
 
(How do you feel about receiving health information and reminders of your appointment via sms on 
your or your family’s mobile phone? Choose the one smiley that best shows how you feel)   
 

  

Siipendi kabisa           

Siipendi         

Sio sawa         

Sawa         

Naipenda      

Naipenda sana      
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27. Utajisikiaje ukipata ujumbe mfupi wenye taarifa kuhusu saratani ya shingo ya kizazi na 
upimaji wake kwenye simu yako au ya familia yako? (Weka alama ya mstari wima kuonyesha 
utakavyojisikia). 
 
(How do you feel about receiving health information and reminders of your appointment via sms on 
your or your family’s mobile phone? Make one vertical mark on the line similar to how you feel)  
 
 
 
 
 
 

 
    

 
 
 
 
 

 
 
 
 
 
 
 

Thanks a lot for your help 
 
 

If there are any comments to add, please write them below 
 
 
 

 

 

 
 



CONNECTED2CARE 

74 
 

 
 

16.2 Appendix II: Interview guide 
 
 
INTERVIEW GUIDE: “ATTITUDE TOWARDS SMS INTERVENTION AND REASONS 
FOR NON-/ATTENDANCE FOR FOLLOW-UP SCREENING APPOINTMENT” 
Qualitative study in Dar es Salaam, Tanzania 2017 (sub-study under the CONCEPT 
project) 
 

Translation: My name is XX. I am a researcher from XX and would like to interview you. As I do not speak 
Swahili, XX will act as translator for me. XX works at XX as XX.  

Introduction: This interview is about cervical cancer screening attendance and receiving health educative text 
messages on your mobile phone. This study is part of the research project CONCEPT that wants to make 
cervical cancer prevention better in Tanzania. There are no right or wrong answers, and if there is anything you 
feel uncomfortable about you do not have to answer. If you have any questions, please feel free to ask us at 
any time.  

Anonymity: You will anonymous and your name will not be used. 

Time: This interview will take around 30-60 min. 

Tape-recording: There is a recorder on my phone, which tapes our voices. The recorder will help us afterwards 
when we need to remember what we have learned from this interview. Is it okay with you that we tape this 
interview? 

Informed consent: Before we start the interview, I would like to go through this paper with you. It is called 
“informed consent” and explains why we do this interview and what we will use it for. If everything sounds okay 
with you, please sign this document before we start. 

 
  



CONNECTED2CARE 

75 
 

Interview Questions  
Introduction 

1. Tell me about your health – how do you feel? (good/bad?) 

2. How is your family doing? 

Transition 

Part of our research to make cervical cancer prevention better is to send SMS,  

3. Have you received any SMS on your phone within the last year?  

 

Key Questions Attitude SMS 

4. How did you find receiving SMS’?  

5. What was most helpful about receiving SMS’? 

6. What was most annoying about receiving SMS’? (Why?) 

7. How did you react when you received an SMS? (Why?) 

8. What did you like better in the SMS: Health information or appointment reminders? 
(Why?) 

9. How do you think other women would feel about receiving SMS? (Why?) 
 

When you are the clinic you shown this scale of smileys (show Likert scale) and had 
to choose one in relation to how you feel about receiving SMS. 
10. If you were to choose a smiley today, which one would you choose? (Why?) 

 
Key Questions Understanding SMS 

11. How easy/hard was it to understand the SMS’? (Please explain to me) 

12. In general, do you think women understand what the SMS say?  

 
Key Questions SMS use 
13. Have you changed your mobile phone number with the last 1,5 year? 

14. Do you share your phone with anyone? (Who?) 

15. How often do you send and receive SMS? 

16. Do you find it hard to read SMS? (Why?) 

17. How often do you not have any battery charge or no reception on your phone? 
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Key Questions Barriers for Screening Attendance 

At the clinic we see that a lot of women do not show up for their scheduled 
screening,  

18. Why do you think that is? 

19. How do you think other women feel about being screened for cervical cancer? 

20. What could keep women from not attending screening? (Why?) 

21. What would motivate women to come to screening? 

22. Do you think women find it important to attend screening appointments at the clinic? 

(Why?) 

23. What could keep you from coming to the clinic? 

 

Key Questions Barriers for SMS to be effective 

At the clinic, we also see that even though we send women SMS, most often they 
still do not show up in time for their scheduled appointment,  

24. Why do you think that is? 

25. What could we do to make the SMS better so that more women will come to 

screening?  

26. Did the SMS help you remember your appointment?  

27. Would you like to continue to receive SMS from the clinic? (Why?) 

 

Closing Questions 

28. Is there anything else on your mind that you would like to talk about before we end the 

interview? 

 

I will now turn off the recorder and go through my notes. Thank you for your time 
and input. Everything that I have learned today has a great value and I am very 
grateful. 
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One-way SMS and healthcare outcomes in
Africa: Systematic review of randomised trials
with meta-analysis
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Abstract

Background

The impact of one-way SMS on health outcomes in Africa is unclear. We aimed to conduct a

systematic review of one-way SMS randomised trials in Africa and a meta-analysis of their

effect on healthcare appointments attendance and medicine adherence.

Methods

PubMed, Embase, CENTRAL, The Global Health Library, ClinicalTrials.gov, ICTRP, and

PACTR were searched for published and unpublished trials in Africa without language

restriction (up to April 2018). Trials reporting effect estimates on healthcare appointment

attendance and medicine adherence were assessed for risk of bias and included in meta-

analyses using random-effects models. Other outcomes were reported descriptively. The

protocol is registered in PROSPERO, ID:CRD42018081062.

Results

We included 38 one-way SMS trials conducted in Africa within a broad range of clinical con-

ditions. Eighteen trials were included in the meta-analyses, and four were assessed as over-

all low risk of bias. One-way SMS improved appointment attendance, OR:2�03; 95%

CI:1�40–2�95 (12 trials, 6448 participants), but not medicine adherence, RR:1�10; 95%

CI:0�98–1�23 (nine trials, 4213 participants). Subgroup analyses showed that one-way SMS

had the highest impact on childhood immunization attendance, OR:3�69; 95% CI:1�67–8�13

(three trials, 1943 participants). There was no clear evidence of one-way SMS improving

facility delivery, knowledge level (reproductive/antenatal health, hypertension), diabetes-

and hypertension management.
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Conclusion

In an African setting, the clinical effect of one-way SMS is uncertain except for appointment

attendance where the effect seems to vary depending on which clinical condition it is used

in.

Introduction

Mobile health (mHealth) interventions have a growing focus within global health research as
these interventions have the potential to reach underserved communities and remote popula-
tions in innovative ways [1]. mHealth is defined as the use of mobile and wireless technologies
for health [2] and involves different communication channels including one- or two-way
Short Message Service (SMS), applications (app)s, and mobile phone calls targeted healthcare
clients or -professionals [3]. Moreover, the content and the length of the SMS may vary and
can include reminders, education or a combination. This review concerns one-way SMS,
which means that the receiver cannot respond to the SMS. It is the simplest form of mHealth
as it does not allow for interaction between the sender and receiver, thus it can be imple-
mented in most settings with minimum costs [4].

Few systematic reviews have been published on mHealth interventions in “low- or middle-
income countries” (LMIC) [5–7], and the effect of one-way SMS in this setting is unclear. This
can be due to the reviews including all forms of mHealth interventions and looking across too
diverse populations and settings. To better estimate the effect of one-way SMS, it may be rele-
vant to make a regional restriction, apart from an economic restriction, as digital literacy, net-
work infrastructure, and cultural/social acceptance of mHealth interventions may be more
homogenic within a certain region [3]. As all countries in Africa have moderately comparable
economies—all countries are “LMIC” apart from the Seychelles [8]–it is relevant to look at this
continent specifically. A series of Cochrane reviews published between 2012–2017 assessed the
effect of SMS on various health issues with no restriction on type of setting [9–14]. Only two of
these reviews included trials from Africa and concluded that SMS was effective in improving
healthcare appointment attendance and HIV medicine adherence [12,13]. However, of the 10
trials included in these two reviews, only two trials concerned one-way SMS interventions in
Africa, both with evidence [12,13] of one-way SMS improving healthcare appointment atten-
dance [15] and HIV medicine adherence [16].

As there remains a lack of evidence of the effect of one-way SMS in resource-limited set-
tings, we conducted a systematic review of one-way SMS trials in Africa and a meta-analysis of
their effect on healthcare appointment attendance and medicine adherence. This review will
provide an overview of the effect of one-way SMS among different clinical conditions in Africa
and may help clarify which health areas this separate element of mHealth should be prioritised
in future mHealth strategies and policies in Africa.

Material and methods

For this systematic review and meta-analysis, we searched PubMed, Embase, Cochrane Central
Register of Controlled Trials (CENTRAL), and The Global Health Library for trials published
in any language (from inception up to 18 April 2018; S1 File). The search strategy was devel-
oped in collaboration with an information specialist and included search terms such as “trial”
AND “Africa” AND “text message” OR “sms” OR “mobile phone intervention”. We searched

Systematic review and meta-analysis of one-way SMS trials in Africa
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relevant reviews and reference lists of included trials and ClinicalTrials.gov (April 2018), the
International Clinical Trial Registry Platform (ICTRP) (April 2018), and the Pan African Clin-
ical Trial Registry (PACTR) (Oct 2018) for additional eligible and ongoing or unpublished tri-
als. United Nations and World Bank databases were searched for reports containing relevant
trials (May 2018). Our protocol was registered in PROSPERO prior to study conduct (ID:
CRD42018081062, 10 January 2018).

After removing duplicates, two authors independently screened titles and abstracts (DSL,
JK) and full-text (DSL, MK) using Covidence (www.covidence.org/). Disagreements were
resolved through discussion. We included published and unpublished randomised controlled
trials (RCTs) in any language, including cluster- and pilot RCTs. The setting was limited to
Africa, and trial participants could be all types of healthcare clients including guardians for
healthcare clients. We included interventions that used SMS to affect healthcare behaviour and
health knowledge. At least one intervention arm had to be exclusive one-way SMS, which the
participant could not respond to. Included trials had to have a control group that received
standard care, no- or placebo SMS. If co-interventions (e.g. written material) were received by
participants in both intervention and control arms, this was considered to be part of standard
care, and such trials were included.

One author (DSL) extracted data into a standardised Excel template and one co-author
(MK) verified outcome data. Extracted data included: title, first author, publication year, jour-
nal/register, randomisation method, clinical conditions, setting, country, number of partici-
pants, gender distribution, inclusion/exclusion criteria, description of intervention/controls,
study period, outcomes measures, and outcomes for finished trials. Twenty-six corresponding
authors were contacted for clarification or to obtain missing data.

Risk of bias assessment

For trials that assessed the effect of SMS on healthcare appointment attendance or medicine
adherence, two authors (DSL, MK) independently assessed risk of bias using the Cochrane
Risk of Bias Tool [17]. We assessed the domains: random sequence generation and allocation
concealment (selection bias), blinding of personnel (performance bias), blinding of outcome
assessment (detection bias), incomplete reporting (attrition bias) and selective reporting
(reporting bias). The domains were judged to have either low risk, high risk, or unclear risk of
bias. In case of disagreement, another co-author (AL) was used as arbiter. Due to the overt
nature of the intervention, study participants were not blinded. Therefore, judgement of per-
formance bias was based solely on blinding of personnel. We did not assess risk of attrition
bias on trials that only had healthcare appointment attendance as an outcome as incomplete
outcome data was part of this outcome, i.e. non-attendance resulted in loss to follow-up (i.e.
resulted in blank cells in risk of bias assessment). Cluster trials were additionally judged for
risk of baseline imbalance and recruitment bias [17]. Trials were judged to have overall low
risk of bias, if they scored low risk in selection, detection, and reporting bias. All other trials
were considered to be overall high-risk of bias trials.

Data analysis

We expected that one-way SMS interventions were used in various types of populations and
settings and therefore including multiple types of outcomes. Accordingly, we performed an
overall descriptive analysis of all trials and performed meta-analyses restricted on the out-
comes “appointment attendance” and “medicine adherence”, which we regarded to be uni-
form. For our descriptive analysis, we reported unadjusted trial results on the primary

Systematic review and meta-analysis of one-way SMS trials in Africa
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outcome. If no quantitative estimates were reported for dichotomous data we calculated risk
ratios (RRs), if possible.

Meta-analyses were done using Reviewer Manager 5�3 [18]. Due to anticipated clinical and
methodological heterogeneity, we planned to use a random-effects model with the Mantel-
Haenszel method for dichotomous data to calculate pooled RRs and estimate 95% confidence
intervals (CIs) for both appointment attendance and medicine adherence. However, one
trial19 assessing appointment attendance was randomised at cluster level. The trial results were
reported in odds ratios (OR) and analysed taking clustering into account, thereby avoiding
unit-of-analysis error. For appointment attendance, we therefore calculated a pooled estimate
in OR using the generic-inverse variance method to allow for the inclusion of this trial. The
pooled estimate for medicine adherence was calculated as RR as planned. Heterogeneity was
assessed using I2.

We performed subgroup analyses comparing overall low risk of bias trials with high risk of
trials, and clinical conditions. We performed sensitivity analyses using fixed-effect models and
excluding the cluster randomised trial [19]. Additionally, in our analysis on appointment
attendance, one trial was an outlier with an extreme result [20]. We discovered that this trial
was published in a journal on Beall’s list of potential predatory publishers [21]. We then
assessed all trials and discovered another of the included trials being published in a journal on
Beall’s list [22]. We then did post-hoc sensitivity analyses excluding both trials.

Results

We identified 1681 records in our database search. After excluding 731 duplicates, 747 records
were excluded following title-abstract screening (Fig 1). A total of 203 records were reviewed
in full-text and 172 were excluded. This led to an inclusion of 31 trials [15,16,19,22–49].
Searching other sources led to the inclusion of seven additional trials [20,50–55]. In total, we
included 38 trials, of which 25 were published [15,16,19,20,22–42], and of the 13 unpublished
trials, nine were ongoing [46–52, 54, 55), three were finished [43,44,53], and one was inter-
rupted before enrolment of all participants [45].

Trials were published between 2011–2018, and a total of 15438 participants were included
(median: 304 participants) [15,16,19,20,22–42] (Table 1). In the unpublished and ongoing tri-
als (excluding an interrupted and cluster trial), a total of 10783 participants were planned to be
enrolled (median: 600 participants) [43,46–55]. Age among participants ranged from 45 days
to 54 years. Five trials targeted infants and children where the caregiver was the receiver of the
SMS intervention. All, but one trial, were set in Sub-Saharan Africa; 25 in East and Southern
Africa, 12 in Western Africa, and one Northern Africa (Fig 2). Sixteen out of 38 trials were set
in either Kenya or South Africa. Settings ranged from rural outpatient clinics and health cen-
tres to regional hospitals and drug shops.

The function of the one-way SMS interventions varied from educational and motivational
messages to reminders and test results, or a combination of these. For example, a combined
educative and reminder message read, “Immunization protects your child against killer diseases
such as polio, whooping cough, diphtheria, measles, pneumonia and tuberculosis. You are
reminded that the vaccination appointment will be due in 7 days from today” [35] while a moti-
vational message could be, “If you test and you’re HIV+ you can go on free drugs when you need
to. HIV is longer a death sentence. You can live a long, normal life with HIV. Plz test!” [39].
Most trials only sent SMS reminders [16,19,20,24,25,27,28,36–38,41,44,45,48,50,51] or
reminders combined with educative messages [15,23,30,31,35,39,40,47] (Table 1). Two trials
reported that the SMS content was developed based on behavioural theories [39,53] and 16 tri-
als reported that the SMS content had been pre-tested or developed in consultation with

Systematic review and meta-analysis of one-way SMS trials in Africa
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experts, clinical staff and/or potential participants [16,24–27,29–33,36,40,41,46–48]. Clinical
conditions included HIV (n = 13), immunization (n = 5), reproductive and antenatal health
(n = 5), and malaria (n = 4). Fourteen trials [16,22,24,25,27,32,34,36,41,44,48,50,51,54] had
medicine adherence as primary outcome though it was measured in various ways including
timely pick-up of medicine, pill counts, self-reported behaviour, and pillbox openings. Eleven
trials [15,19,20,28,30,35,37,38,43,47,53] had appointment attendance as primary outcome,

Fig 1. PRIMSA flow diagram. From: Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for
Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(7): e1000097. doi:10.1371/journal.pmed.1000097. For more
information, visit www.prisma-statement.org.

https://doi.org/10.1371/journal.pone.0217485.g001
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Table 1. One-way SMS trials in Africa.

Country Clinical
area

Trial
size (n)

Female Age
(Mean)

Follow-up
(weeks)

Primary endpoint⇤ Intervention A
(type)

Effect of intervention on
primary endpoint
compared to controlIntervention B

Finished trials, published

2018 (Unger) [33] Kenya Antenatal care 298 100% 23 median 24 Facility delivery SMS†

(E§§+M§§)
RR = 1.0 [95% CI: 1.0 to
1.0]

SMS+quiz RR = 1.0 [95% CI: 1.0 to
1.0]

2017 (Abaza) [23] Egypt Diabetes 73 56% 51.5 12 ΔHbA1c SMS (E+R§§) Δ0.29 [95% CI: -0.4 to 1.0]

2017 (Linnemayr) [24]§ Uganda HIV 332 60% 18.3 52 Medicine adherence SMS (M) Proportion taken/total
prescribed = 0.64, (p = 0.27)

Two-way SMS Proportion taken/total
prescribed = 0.61, (p = 0.15)

2017 (Reid) [25]§ Botswana HIV 108 44% 41.1 47 Medicine adherence SMS (R) OR = 2.4 [95% CI:0.9 to 6.4]

2017 (Rokicki) [26] Ghana Reproductive
knowledge

756 100% 17.7 12 Increase knowledge
(Pregnancy
prevention/ STD‡‡)

SMS (E) 11% higher than control
[95% CI: 7 to 15%]

SMS+quiz 24% higher than control
[95% CI: 19 to 28%]
24-item true/false question

2017 (Talisuna) [27]§ Kenya Malaria (infant) ¶ 1677 47% categories‡ 4 Medicine adherence SMS (R) OR = 1.1 [95% CI: 0.4 to
3.3]

2017 (Thomas) [28]§ Nigeria Psychosis 200 54% 33.7 2–4 Attendance follow-up
appointment

SMS (R) OR = 1.8 [95% CI:1.0 to 3.2]

2017 (Wanyoro) [20]§ Kenya Cervical cancer
screening

286 100% 38.8 52 Attendance follow-up
screening

SMS (R) OR = 8.0 [95% CI:4.7 to
13.7]

2016 (Bobrow) [29]§ South Africa Hypertension 1372 72% 54.3 52 Δsystolic blood
pressure

SMS (E+M+R) -2.2mmHg [95% CI: -4.4 to
-0.04]

SMS+two-way
SMS

-1.6mmHg [95% CI: -3.7 to
0.6]

2016 (Davey) [30]§ Mozambique HIV 830 60% 36.9
median

52 Appointment
attendance

SMS (E+R) RR = 1.0 [95%CI: 1.0 to
1.1]⇤⇤

2016 (Hacking) [31] South Africa Hypertension
knowledge

223 80%¶ 52.8 17 Increase knowledge
(Hypertension)

SMS (E+R) Score = 17.5, (p = 0.69)
19 questionnaire items, max
score = 19

2016 (Haji) [19]§ Kenya Childhood
immunization¶

1116 49% 45 days
median

16 Vaccination
attendance
(3rd dose)

SMS (R) OR = 5.6 [95% CI: 3.0 to
10.4]

Sticker OR = 1.1 [95% CI: 0.7 to
1.6]

2016 (Liu) [32]§ Nigeria Malaria 686 42% 32.8 4 days Medicine adherence Short SMS (E
+T§§)

OR = 1.4 [95% CI: 0.9 to
2.2]

Long SMS (E
+E+T)

OR = 1.1 [95% CI: 0.7 to
1.5]

2016 (Nsagha) [22]§ Cameroon HIV 90 61% 38.8 4 Medicine adherence SMS (E) RR = 1.5 [95% CI: 1.0 to
2.2]⇤⇤

2016 (Steury) [34]§ Zambia Malaria 96 48% categories‡ 1 Medicine adherence SMS (R) RR = 0.9 [95% CI: 0.7 to
1.3]⇤⇤

2015 (Bangure) [35]§ Zimbabwe Childhood
immunization¶

304 100%
mothers

26.5
median

14 Vaccination
attendance
(3rd dose)

SMS (E+R) RR = 1.3 [95% CI: 1.1 to
1.4]⇤⇤

2015 (Orrell) [36]§ South Africa HIV 230 65% 34.5 48 Medicine adherence SMS (R) aOR = 1.1 [95% CI:0.8 to
1.5]

2015 (Sclumberger) [37]§ Burkina Faso Childhood
immunization¶

523 100%
mothers

unknown 52 Vaccination
attendance
(3rd dose)

SMS (R) RR = 1.4 [95% CI: 1.9 to
1.6]⇤⇤

2014 (Bigna) [38]§ Cameroon HIV (infant)¶ 242 85% 42.8 unknown Attendance follow-up
appointment

SMS (R) OR = 2.9 [95% CI:1.3 to 6.3]

Call OR = 5.5 [95% CI:2.3 to
13.1]

SMS+call OR = 7.5 [95% CI:2.9 to
19.0]

(Continued)
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Table 1. (Continued)

Country Clinical
area

Trial
size (n)

Female Age
(Mean)

Follow-up
(weeks)

Primary endpoint⇤ Intervention A
(type)

Effect of intervention on
primary endpoint
compared to controlIntervention B

2014 (Constant) [39] South Africa Medical abortion 469 100% 25.8 12 Decrease anxiety level SMS (E+R) Absolute difference = 1.3,
p = 0.01
HADScale with 14 items
each scored 0–3

2014 (Lau) [40] South Africa Antenatal
knowledge

206 100% 27.0 40 Increase in
knowledge

SMS (E+R) Mean = 10.2 [95% CI:9.8 to
10.6]
9 questionnaire items, max
score: 18

2014 (Raifman) [41]§ Ghana Malaria 1140 55%¶ categories‡ 3 days Medicine adherence SMS A (R) aOR = 1.5 [95% CI: 1.0 to
2.0]
OR = 1.24 [95% CI: 1.0 to
1.6]††

SMS A+B (M
+R)

aOR = 0.8 [95% CI: 0.5 to
1.2]
OR = 1.1 [95% CI: 0.8 to
1.5]††

2012 (Odeny) [15]§ Kenya HIV prevention 1200 0% 24.9
median

7 days Attendance post-
circumcision
appointment

SMS (E+R) RR = 1.1 [95% CI: 1.0 to
1.2]

2012 (de Tolly) [39] South Africa HIV 2553 unknown unknown 3 HIV testing 3xSMS (E) OR = 0.9 [95% CI: 0.7 to
1.3]

10xSMS (E) OR = 1.1 [95% CI: 0.8 to
1.4]

3xSMS (M) OR = 0.7 [95% CI: 0.5 to
1.0]

10xSMS (M) OR = 1.7 [95% CI: 1.2 to
2.4]

2011 (Pop-Eleches) [16]§ Kenya HIV 428 66% 36.3 48 Medicine adherence Short daily
SMS (R)

RR = 1.0 [95% CI:0.7 to
1.4]⇤⇤

Long daily SMS
(M+R)

RR = 1.0 [95% CI: 0.6 to
1.9]⇤⇤

Short weekly
SMS

RR = 1.3 [95%:1.0 to 1.8]⇤⇤

Long weekly
SMS

RR = 1.3 [95% CI:1.0 to
1.8]⇤⇤

Finished trials, unpublished

2016 (NCT02680613) [53] Tanzania Cervical cancer
screening

600 100% - 15 Screening attendance SMS (M) -

SMS+travel
voucher

-

2016 (Gibson) [43] Kenya Childhood
immunization¶

2432 100%
mothers

- 52 Vaccination
attendance

SMS (R+M) -

SMS+75
shilling

-

SMS+200
shilling

-

2016 (Rossing) [45]
Interrupted

Guinea-Bissau Measles
vaccination¶

990 100%
mothers

- <72 Measles vaccine
coverage

SMS (R) -

SMS+call -

2016 (Wagner) [44] Burkina Faso HIV 72
centres

unknown - 104 Medicine adherence SMS 1 (R) -

SMS 2 (R) -

SMS 3 (R)
+MMS

-

MMS -

Ongoing trials, unpublished

2018
(PACTR201802003035922)
[54]

Cameroon HIV/
Tuberculosis

228 unknown - 26 Medicine Adherence 1xSMS weekly
(R+M)

-

2xSMS weekly -

2017 (Drake) [46] Kenya HIV 825 100% - 104 Maternal virologic
failure (RNA>1000)

SMS (E+M+R) -

SMS+quiz -

(Continued)
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which included attendance to childhood vaccinations, screening, medical follow-up appoint-
ments and proxy measures for retention in HIV care. Four trials had surrogate outcomes as
primary outcome (i.e. ΔHbA1c, Δblood pressure, RNA>1000) [23,29,46,55], three trials had
knowledge change as primary outcome [26,31,40], and six trials had either facility delivery
[33], HIV test [42], tuberculosis cure [49], measles vaccine coverage [45], decrease in anxiety
level [39], or consumption of>4 food groups [52] as primary outcome.

Seven published trials had outcomes that did not include adherence or attendance
[23,26,31,33,39,40,42] and their primary outcome was therefore only analysed descriptively.
One trial had a surrogate primary outcome (Δblood pressure) and secondary outcomes on
adherence and attendance [29] and included in both the descriptive- and meta-analysis. One
[26] of three trials on knowledge change found an intervention effect as one-way SMS
increased reproductive health knowledge among adolescent girls with 11% (95% CI: 7–15%)
compared to controls (3 months after baseline). Yet, knowledge increased with 24% (95% CI:
19–28%) if they also received an interactive SMS quiz. However, at 15 months follow-up, there
was no difference in knowledge level (3%; 95% CI:-1% to 7%) between the one-way SMS
group and controls. One trial [39] found one-way SMS decreased anxiety after medical abor-
tion when measured on a HADScale (absolute difference 1�3, p = 0�01). Additionally, one trial

Table 1. (Continued)

Country Clinical
area

Trial
size (n)

Female Age
(Mean)

Follow-up
(weeks)

Primary endpoint⇤ Intervention A
(type)

Effect of intervention on
primary endpoint
compared to controlIntervention B

2017 (Linde) [47] Tanzania Cervical cancer
screening

700 100% - 60 Attendance follow-up
screening

SMS (E+R) -

2017 (NCT03297190) [52] Tanzania Diet (infant) 2400|| 100% - unknown Consumption of >4
food groups

SMS (E) -

Counsel -

SMS+counsel -

2016 (NCT02721420) [51] Malawi Anaemia (child)¶ 375 unknown - 15 Medicine adherence SMS 1 (R) -

SMS 2 (R) -

Health worker
reminder

-

2016 (NCT02915367)[50] Kenya HIV 350 100% - <104 Medicine adherence SMS (R) -

2015(ISRCTN-70768808)
[55]

South Africa/
Malawi

Diabetes 1065 unknown - 52 ΔHbA1c SMS (E+M+R) -

2015 (L’Engle) [48]
Unknown status

Ghana HIV 1600 unknown - 52 Medicine adherence SMS (R) -

2014 (Bediang) [49] Cameroon Tuberculosis 208 unknown - 32 Cure SMS (R+M) -

⇤Primary endpoint as reported in trial. If several primary endpoints were reported, then the first mentioned is reported in this table.
†SMS = One-way SMS unless specified otherwise.
‡Talisuna 2017: <1yr = 10%, 1-5yrs = 89%, 5yrs = 1%.

Steury 2016: 18-25yrs = 35%; 26-35yrs = 28%; 36-50yrs = 24%; <50yrs = 16%.

Raifman 2014: SMS/control = 17%/14% (<5yrs), 21%/16% (5-17yrs), 56%/63% (18-59yrs).
§Trial eligible for meta-analysis and assessed for risk of bias.
¶SMSs sent to mother’s/caregiver’s phone.
||Unpublished information received by corresponding author.
⇤⇤Relative Risk (RR) calculated based on numbers stated in article.
††The trial only reports an adjusted OR. An unadjusted OR has been calculated based on numbers stated in article. The second SMS-arm (Long SMS) is a pseudo-

randomised intervention arm.
‡‡STD: Sexual transmitted disease
§§E = Educative SMS; M = Motivational SMS; R = Reminder SMS; T = Test result SMS

https://doi.org/10.1371/journal.pone.0217485.t001
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[42] found that one type of one-way SMS (10 motivational SMS) increased HIV testing
(OR = 1�7, 95% CI: 1�2–2�4) while the other three types of one-way SMS had no effect com-
pared to controls. Trials on facility delivery [33], diabetes management [23], and hypertension
[29,31] found no statistically significant effect of one-way SMS on the primary outcomes.

Meta-analysis and risk of bias assessment

Eighteen published trials all set in Sub-Saharan Africa could be included in the meta-analysis
and judged for risk of bias. Twelve trials [15,19,22,20,27–30,35–38] (6448 participants) were
included in our pooled analysis on healthcare appointment attendance. We found that one-
way SMS improved appointment attendance compared with no SMS, OR: 2�03; 95% CI: 1�40–

Fig 2. One-way SMS trials in Africa: Trial status and clinical conditions. ⇤Reproductive/antenatal health:
Reproductive/antenatal knowledge, medical abortion, facility delivery, child dietary diversity. †Non-communicable
diseases: Diabetes, hypertension. ‡One ongoing NCD trial is a multicenter study in South Africa and Malawi, hence the
number of symbols exceeds the number of included trials by one. §Map developed by use of mapchart.net.

https://doi.org/10.1371/journal.pone.0217485.g002
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2�95; I2 = 85% (Fig 3). Nine trials [16,22,24,25,27,29,32,34,41] (4213 participants) were
included in our pooled analysis on medicine adherence. Data from one additional trial could
not be included as adherence was measured as a continuous outcome [36]. We found that
one-way SMS did not improve medicine adherence compared with no SMS, RR: 1�10; 95%:
0�98–1�23; I2 = 85% (Fig 4). For appointment attendance, sensitivity analysis showed a some-
what lower treatment effect using a fixed effect model compared to a random effects model,
Fixed OR: 1�62; 95% CI: 1�42–1�85 versus Random OR: 2�03; 95% 1�40–2�95 (Fig A in S2 File).
For medicine adherence the effect estimates were similar, however, they became statistically
significant using the fixed effect model, Fixed RR: 1�09; 95% CI: 1�05–1�14 versus Random: RR
1�10; 95%: 0�98–1�23 (Fig F in S3 File). A sensitivity analysis excluding the cluster trial [19]
gave similar results as our primary analysis on appointment attendance. Post hoc sensitivity
analyses excluding the trials [20,22] from potentially predatory journals did not alter our previ-
ous findings. We still found a statistically significant effect of SMS on appointment attendance,

Fig 3. Effect of one-way SMS versus no SMS on healthcare appointment attendance.

https://doi.org/10.1371/journal.pone.0217485.g003

Fig 4. Effect of one-way SMS versus no SMS on medicine adherence.

https://doi.org/10.1371/journal.pone.0217485.g004
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though the effect estimate and heterogeneity decreased, OR: 1�66; 95% CI: 1�23–2�24, I2 = 76%
(Fig C in S2 File), and no statistically significant effect of one-way SMS on medicine adher-
ence, RR: 1.08; 95% CI: 0�97–1�21, I2 = 85% (Fig I in S3 File).

Four trials [15,27,29,38] were judged as overall low risk of bias trials and 14 as high risk of
bias trials [16,19,20,22,24,25,28,30,32,34–37,41] (Fig 5; S4 File).When comparing low risk of
bias trials with high risk of bias trials, we found a lower treatment effect on appointment atten-
dance in low risk of bias trials, OR: 1�36; 95% CI: 1�01–1�84; I2 = 66% versus OR: 2�62; 95% CI:
1�42–4�83; I2 = 85% (interaction test, p = 0�06) (Fig D in S2 File). When comparing low risk of
bias trials with high risk of trials, we found no difference in effect on medicine adherence, RR:
1�13; 95% CI: 0�63–2�03; I2 = 99% versus RR: 1�08; 95% CI: 1�02–1�14; I2 = 2% (interaction test,
p = 0.09). However, when stratifying the analysis in relation to risk of bias, heterogeneity dis-
appeared in the high risk of bias group and increased in the low risk of bias group (Fig G in S3
File).

When stratifying data on appointment attendance according to clinical conditions, the
analysis showed that SMS had an effect on childhood immunization (n = 3 trials) but not on
HIV appointment attendance (n = 4 trials), OR: 3�69; 95% CI: 1�67–8�13 versus OR: 1�48; 95%
CI: 0�73–3�00. The remaining trials had different clinical conditions and showed differential
effects (Fig E in S2 File). When stratifying data on medicine adherence according to clinical
conditions, the analysis showed that SMS had an effect on HIV medicine adherence (n = 4 tri-
als) but not on malaria medicine adherence (n = 4 trials), RR: 1�18; 95% CI: 1�02–1�37 versus
RR: 1�04; 95% CI: 0�94–1�12. The last trial concerned adherence to hypertension medicine and
found an effect, RR: 1�27; 95% CI: 1�11–1�46 (Fig H in S3 File).

Discussion

In this systematic review and meta-analysis of one-way SMS trials in Africa, we found that
one-way SMS overall improved healthcare appointment attendance though not medicine
adherence. When stratifying data according to clinical conditions, our results suggest that
one-way SMS has the highest impact on attendance to childhood immunization appoint-
ments. Additionally, our subgroup analysis suggests a minor impact on HIV medicine adher-
ence and no impact on malaria medicine adherence. The majority of trials were assessed as
high risk of bias and there was a non-statistically significant trend of lower effect estimates in
the group of low risk of bias trials suggesting that the true effect of one-way SMS on appoint-
ment attendance may be lower than what we found in our primary analysis. Our descriptive
analysis found no clear evidence of one-way SMS improving facility delivery, knowledge lev-
els (reproductive/antenatal health, hypertension) or diabetes- and hypertension manage-
ment. One-way SMS has been used in 38 trials across Africa. All trials were set in Sub-
Saharan Africa except one from Egypt, and the majority of trials were set in South Africa and
Kenya.

To our knowledge, this is the first review that provides an overview of the effect of one-way
SMS on various health outcomes in Africa. In contrast to other reviews on mHealth interven-
tions, we have chosen only to limit our review in regard to type of intervention (one-way SMS)
and setting (Africa), whilst other systematic reviews tend to focus on how various types of SMS
interventions overall affects a specific clinical condition across a wider clinical setting. We
chose this set of limits as adaption to mHealth interventions may be affected by local condi-
tions [3], hence it is plausible that they have differential effect across settings. Further, the
inclusive approach among other reviews on mHealth interventions entail that the effect of spe-
cific elements of mHealth, such as one-way SMS, is unclear. Our choice has limited our ability
for in-depth analysis of specific clinical conditions but allowed us to provide a nuanced

Systematic review and meta-analysis of one-way SMS trials in Africa
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Fig 5. Risk of bias assessment⇤. ⇤Empty cell: No bias assessment.

https://doi.org/10.1371/journal.pone.0217485.g005
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overview of how one-way SMS works generally in Africa. This can guide future mHealth
research and strategies within Africa.

Our meta-analysis indicates that one-way SMS appears to have differential effect across
clinical conditions, which is not surprising. It is likely more acceptable and manageable to
attend short-term childhood vaccination appointments than life-long HIV appointments.
HIV-related stigma is still an issue in Africa [56] and a basic one-way SMS may not able to
overcome HIV-related barriers. Different types of mHealth interventions that include counsel-
ling or two-way SMS, where the receiver can communicate with the healthcare provider, may
be more effective. However, it is outside the scope of this review to assess this type of mHealth
interventions. Furthermore, a limitation of our subgroup analysis on clinical conditions is that
outcomes were measured heterogeneously across trials. Despite our analysis indicating that
one-way SMS has an effect on “HIV medicine adherence”, adherence was measured in various
ways such as pick-up of medicine, pill counts, self-reported behaviour and automated pill
boxes. Hence, these various differential outcome measures may be too diverse to group into
one category. Though our analysis showed minor heterogeneity with an I2 = 7% (Fig H in
S3 File).

In our descriptive assessment of one-way SMS, we have stringently used unadjusted effect
estimates and a 5% significance level (Table 1), which at times resulted in different conclusions
than what was concluded by the trial authors [16,41]. E.g., a trial from Kenya concluded that
one-way SMS improved HIV medicine adherence based on pooling two intervention arms
(short/long weekly SMS) compared to controls (53% versus 40% , p = 0�03) [16]. However,
individually these two intervention arms were not significantly different from the control
group, RR: 1�3, 95% CI:1�0–1�8, p = 0�07 (short weekly SMS) and RR: 1�3, 95% CI: 1�0–1�8,
p = 0�08 (long weekly SMS). Further, if all four intervention arms are pooled (short/long daily/
weekly SMS) the effect is not significant either, RR: 1�2, 95% CI: 0�9–1�5. Our analytical strat-
egy is more conservative as some of the strategies employed by trial authors did not seem to be
pre-specified. This highlights the importance of transparently reporting the choice of analytical
strategy as this affects the overall conclusions of the effectiveness of one-way SMS. Addition-
ally, our assessments showed that few trials were guided by health behaviour theory. Health
behaviour theories, such as “The health belief model”, “The theory of planned behaviour”, and
“The transtheoretical model and stages of change”, may increase the likelihood of interven-
tions succeeding as they can help understand why people behave as they do, what researchers
need to know before developing an intervention, and how interventions can be shaped so that
they impact the target group as much as possible [57]. It is plausible that one-way SMS inter-
ventions may be more effective if researchers have a theoretical approach to developing the
interventions.

The comparability of our findings is limited as other systematic reviews have had more
inclusive approaches to mHealth and SMS. A 2013 Cochrane Review on SMS reminders and
attendance to healthcare appointments concluded that there was low to moderate quality evi-
dence of reminders increasing attendance compared to no or postal reminders, RR: 1�14, 95%
CI: 1.03–1.26 [12]. This finding is in line with our results despite the evidence mainly stems
from different settings; only one African trial was included in the Cochrane Review [15]. This
was partly due to the Cohrane review excluding trials where the reminder was sent to the care-
taker—e.g. in the case of childhood immunization—and partly due to to most African one-
way SMS trials being published after the Cochrane Review. A 2015 systematic review on
mHealth interventions’ effect on antenatal, postnatal and childhood immunization in LMIC6

included both SMS and apps targeted pregnant women or healthcare workers. No trials on
childhood immunization were included though three observational studies—from Kenya
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[58,59] and Malawi [60]—found that SMS increased immunization rates. However, the quality
of evidence was low to moderate. These findings are also in line with the results of our review.

A 2012 Cochrane Review on mobile messaging and HIV medicine adherence included two
trials from Kenya and concluded there was high quality evidence of SMS enhancing adherence
to anti-retroviral therapy, RR: 1.16, 95% CI: 1.02–1.32 [13]. As the point estimate is similar to
ours, this result supports our finding that one-way SMS have modest effect on HIV adherence,
yet we did not find high-quality evidence as all four trials on HIV medicine adherence were
assessed as overall high risk of bias. A 2018 systematic review on the effect of voice calls and
SMS on HIV medicine adherence also concluded that SMS improved adherence to HIV medi-
cine compared with controls, yet the effect estimate is somewhat higher than what we found,
OR: 1�59, 95% CI: 1�3–2�0 [61]. This may be due to the SMS trials included in that review
mainly involve two-way SMS or one-way SMS combined with co-interventions. Hence, these
may be more effective at improving HIV medicine adherence than one-way SMS. No system-
atic reviews were found on mHealth and adherence to malaria medication.

From an overall global health perspective, it may be argued that future mHealth strategies
and policies in Africa should prioritise to establish one-way SMS within areas, such as child-
hood immunization programs, as it appears more effective than on medicine adherence. How-
ever, as most trials had high risk of bias, there is a need for more large-scale high-quality trials
in Africa. As mHealth is a heterogenous field and so is the sub-element of SMS, we recom-
mend that scholars’ approach mHealth and SMS more narrowly and clearly distinguish
between different interventions in order to provide a clearer overview of what have proven to
work in what contexts within what health outcomes.

Conclusions

Despite the intriguing nature of simple one-way SMS and their potential to address global
health issues in innovative ways, this review found that there is only evidence for the effect of
one-way SMS within some outcomes and clinical conditions in Africa. Overall, one-way SMS
improves attendance to healthcare appointments but not medicine adherence, and it has high-
est impact on attendance to childhood immunization appointments. One-way SMS may have
modest impact on HIV medicine adherence and we found no evidence of one-way SMS
impacting malaria medicine adherence or HIV appointment attendance. We recommend
future mHealth strategies and policies in Africa to prioritise to use one-way SMS within child-
hood immunization programs and reconsider using it on medicine adherence as there is very
minor or no effect within this area. However, more high-quality trials are needed. To clearly
understand what type of mHealth works in different contexts, we advocate that scholars start
differentiating between different types of mHealth and SMS interventions as well as have a the-
oretical approach when developing the content of the intervention.
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Text messages to increase attendance to
follow-up cervical cancer screening
appointments among HPV-positive
Tanzanian women (Connected2Care): study
protocol for a randomised controlled trial
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Abstract

Background: Cervical cancer is a major health concern in Tanzania, caused by poor attendance for cervical cancer
screening and follow-up of women at risk. Mobile telephone health interventions are proven effective tools to improve
health behaviour in African countries. So far, no knowledge exists on how such interventions may perform in relation
to cervical cancer screening in low-income settings. This study aims to assess the degree to which a Short Message
Service (SMS) intervention can increase attendance at appointments among women who have tested positive for
high-risk (HR) Human Papillomavirus (HPV) during cervical cancer screening.

Methods/design: Connected2Care is a non-blinded, multicentre, parallel-group, randomised controlled trial. Tanzanian
women testing positive to HR HPV at inclusion are randomly assigned in an allocation ratio of 1:1 to the SMS intervention
or the control group (standard care). In a period of 10 months, the intervention group will receive 15 one-directional
health educative text messages and SMS reminders for their appointment. The total sample size will be 700 with 350
women in each study arm. Primary outcome is attendance rate for follow-up. Secondary objectives are cost-effectiveness,
measured through incremental ratios, and knowledge of cervical cancer by a 16-item true/false scale questionnaire at
baseline and follow-up. Barriers against implementing the intervention will be assessed in a mixed-methods sub-
population study.

Discussion: This study may provide information on the potential effects, costs, and barriers in implementing an SMS
intervention targeting a group of women who are followed up after testing positive for HR HPV and are, therefore, at
increased risk of developing cervical cancer. This can guide decision-makers on the effective use of mobile technology
in a low-income setting. Trial status: recruiting.

Trial registration: ClinicalTrials.gov, ID: NCT02509702. Registered on 15 June 2015.
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Background
Human Papillomavirus (HPV) is the most common
sexually transmitted infection in the world and approxi-
mately 80% of all sexually active persons will be infected
with HPV at some point during their lifetime [1, 2]. Per-
sistent high-risk (HR) HPV infection is a necessary first
step in developing cervical pre-cancerous lesions. A mi-
nority of these lesions progress to invasive cervical can-
cer over 10–20 years. The natural history of infection to
cancer is complex, and many factors influence this, in-
cluding the type of HPV, the number of sexual partners,
parity, other sexually transmitted agents, and host
susceptibility [3]. Cervical cancer often affects women of
reproductive age and is a major health challenge in low-
income countries (LICs) such as Tanzania where it ac-
counts for 38% (n = 7300) of all female cancers, and 34%
(n = 4200) of all female cancer-related deaths [1, 4].
Human immunodeficiency virus (HIV)-infected women
are at high risk of contracting HPV infection and devel-
oping cervical cancer. Further, cervical cancer screening
is limited in Tanzania and the screening uptake is poor
due to lack of knowledge of the disease and its preven-
tion. These factors are contributing to the large cervical
cancer burden in Tanzania, and the disease is a public
health concern with enormous social and economic
impact [1–3, 5–10]. It is yet to be estimated to which
degree women, who have attended screening and have
had abnormal test results, will attend follow-up screen-
ing appointments in African populations.
As with many other African nations, Tanzania is skyrock-

eting into the mobile era. By the end of 2014, 75% of the
population (34 million) had a mobile subscription [5]. The
opportunity to give mobile technology a formal role in
health care is increasingly being recognised [11]. The Min-
istry of Health in Tanzania has Mobile Health (mHealth) as
part of its electronic health strategy from 2013 to 2018 [12].
Randomised controlled trials (RCTs) have documented that
mobile technology can have a positive effect on both pa-
tients’ and health personnel’s behaviours in high- as well as
in low-income settings [11, 13–20]. In East Africa, mHealth
interventions have proven to increase attendance with
skilled delivery staff among pregnant women (by 13%);
adherence to anti-retroviral therapy among HIV-positive
patients (by 12–13%); attendance at post-operative clinic
visits among men who have been circumcised for HIV pre-
vention (by 5.7%); and correct malaria-case management
among health personnel (by 23–24%) [13–16, 20]. How-
ever, mHealth initiatives are still in their early days in LIC,
and for full effect it is key to consider literacy, cultural,
technical and scalability issues during implementation [11].
To our knowledge, no RCTs have previously tested the

degree to which text messages can improve cervical can-
cer screening behaviour and follow-up of women who
have had abnormal screening results. However, RCTs

from high-income countries have shown that educative
text messages and Short Message Service (SMS) re-
minders can significantly improve other types of cancer
preventive behaviour; for example self-reported skin
cancer prevention, breast self-examinations and breast
cancer screening attendance [17–19].
The present article describes the study protocol for an

RCT that aims to investigate the association between the
SMS intervention Connected2Care and attendance at
cervical cancer screening follow-up appointments
among HPV-positive women in Tanzania. Based on the
effect of other mHealth initiatives in LIC [14, 15, 21],
the hypothesis is that health educative text messages and
SMS reminders will increase by 15% the attendance rate
to follow-up appointments among HPV-positive women.
Additionally, in order to consider the real-world feasibil-
ity of implementing the intervention in a low-income
setting, the study aims to investigate the cost-
effectiveness of the intervention as well as barriers for
implementation.

Methods/design
Study objectives
Primary objective

! To assess the effect of an SMS intervention on
Tanzanian HPV-positive women’s attendance for
cervical cancer screening follow-up appointments at
14 months compared to standard care

Secondary objectives

! To estimate the cost-effectiveness of an SMS inter-
vention targeting Tanzanian HPV-positive women
who have a 14-month follow-up screening
appointment

! To assess the effect of an SMS intervention on
Tanzanian HPV-positive women’s knowledge of cer-
vical cancer and screening

! To understand barriers against the implementation
of an SMS intervention in Tanzania in a mixed-
methods sub-population study

Setting
The study will be conducted at three health facilities in
Tanzania—one in the Dar es Salaam Region and two in
the Kilimanjaro Region. All sites will be urban or semi-
urban areas. The study site in Dar es Salaam will be the
cervical cancer screening clinic at Ocean Road Cancer
Institute (ORCI). The two study sites in the Kilimanjaro
Region will be the reproductive health clinics and the
care and treatment clinics (CTCs) at (1) Kilimanjaro
Christian Medical Centre (KCMC) and (2) Mawenzi
Regional Referral Hospital in Moshi.
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Study design
Intervention
Connected2Care is a non-blinded, multicentre, parallel-
group, randomised controlled trial. Tanzanian women
testing positive to HR HPV at inclusion are randomly
assigned in an allocation ratio of 1:1 to the SMS inter-
vention or the control group (standard care). Once
women testing positive for HPV have been informed of
their test result, all eligible participants will be uploaded to
the SMS system used for the intervention. The randomisa-
tion will occur through an incorporated algorithm in the
SMS system and automatically assign 50% to a ‘no SMS
group’ (control group) and 50% to an ‘SMS group’
(intervention group). The control group will receive
standard care, which is a follow-up appointment at
14 months written on an appointment card. In
addition to standard care, the intervention group will
receive the SMS intervention (Fig. 1 Standard Proto-
col Items: Recommendations for Interventional Trials
(SPIRIT) Figure. For the full SPIRIT Checklist see
Additional file 1). The study is non-blinded due to the
nature of the intervention, which will be overt for both the
intervention group receiving the SMS and the control
group not receiving any SMS. Health personnel who screen
the women for cervical cancer will not be aware of the par-
ticipants’ randomisation status until they attend follow-up.
The SMS intervention will consist of 15 text messages

that will be sent to the intervention group over a period
of 10 months. There will be two types of text messages:
(1) educational text messages, and (2) SMS reminders for

the follow-up appointment. The cervical cancer educa-
tional messages will be sent once a month and concern
risk factors, common symptoms and screening informa-
tion. The SMS reminders will inform the women of their
appointment date and encourage women who have
missed their follow-up appointment to attend the
screening (Table 1). The reminders will be sent 2 weeks,
1 week and 1 day prior to the appointment date, as well as
1 day and 1 week after the appointment. The messages are
phrased in a polite, caring, educational and encouraging
manner. The messages were developed in English and
translated to Kiswahili in a standard forward with back-
ward translation. The maximum number of characters in
each message is 480 as this is equivalent to three text
messages. This is the maximum number of messages that
basic mobile phones can string together. This means that
each health educative text message or SMS reminder will
be received as one message on all mobile phones.
An external IT consultant has developed a web-based

SMS operating system for the study. The online operat-
ing system provides an overview of all text messages that
have been, or are scheduled to be, sent and shows the
following participant data: study number, mobile num-
ber, research site, enrolment and follow-up date, educa-
tion, and age. The operating system has a delivery note
feature that shows if there are any discrepancies between
the number of messages sent to a participant and the
number received. The text messages will be automatic-
ally dispatched through the operating system and will be
one-directional, meaning that the recipient cannot reply

Fig. 1 Standard Protocol Items: Recommendations for Interventional Trials (SPIRIT) Figure. Schedule of enrolment, intervention, and assessment
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to the SMS. The text messages will be sent with the ID
‘ElimuYaAfya’ (meaning ‘health education’ in Kiswahili). The
SMSs required for the intervention are attained from the
online Cloud SMS service ‘bulksms’ (www.bulksms.com).
The SMS service supports all mobile operators in Tanzania.
During the follow-up period, the SMS system will be
monitored on a monthly basis by the first author and the
external IT consultant in order to ensure that system is
functioning and text messages are being dispatched as
scheduled. The full trial profile is outlined in Fig. 2.

Pre-test of intervention
The messages were tested in a group of Tanzanian
women prior to implementation and specific attention
was given to the ethical aspects of receiving health infor-
mation on mobile phones as well as the content and the
timing of the messages. Two focus group discussions
were held with six to eight women attending screening
at ORCI and personal interviews were carried out with
four women at KCMC. The pre-tests showed that apart

from wanting to be informed about symptoms and the
importance of screening, ‘everyday life’ information was
important for the women (such as whether or not they
could continue to have sexual intercourse). These as-
pects were incorporated into the text messages. The pre-
tests further showed that the women preferred to receive
the messages in the afternoon (prior to cooking dinner)
or at night (after dinner time) as this was the ‘relaxation
period of the day’. Since mobile networks in Tanzania
can delay delivery of an SMS for up to 2 hours, it was
decided that the messages should be sent at 5 p.m.

Intervention framework and procedures
At inclusion, all eligible and consenting women will be
screened for cervical cancer using visual inspection with
acetic acid (VIA), tested for HIV using a quick HIV-1/2
test (www.alere.com), and tested for HR HPV using the
careHPV test® (www.qiagen.com). All women will be
given a follow-up appointment date after 14 months
where they will be re-screened using VIA and re-tested
for HIV (if HIV negative at inclusion). Women who test
VIA positive at inclusion will be treated on-site based on
National Cervical Cancer Service Delivery Guidelines,
which includes treatment with cryotherapy or loop elec-
trosurgical excision procedure (LEEP). During examin-
ation, if manifest cancer is diagnosed, women will be
managed based on the National Cervical Cancer Service
Delivery Guidelines whereby a biopsy will be taken, and
women will be referred for treatment at the oncology
clinic at ORCI. The policy of the Tanzanian government
is free cancer treatment for diagnosed patients whereby
the government covers all costs. At inclusion, all con-
senting women will be interviewed by a trained nurse
using a structured questionnaire. Questionnaire items
will include sociodemographic and covariate information
(including marital status, education level, HIV status,
smoking and alcohol habits, sexual history), knowledge
of screening and cervical cancer, as well as acceptance
of receiving health educative mobile text messages.
Contact information, including mobile phone number, will
be registered on a separate contact information form.

Study population and recruitment
The study is part of a larger research project, CONCEPT
(Comprehensive Cervical Cancer Prevention in Tanzania)
that started in August 2015 and finishes in December 2019
(Additional file 2).
CONCEPT is linked to the existing national cervical cancer

screening programmes in Dar es Salaam and Kilimanjaro.
The study population consists of HPV-positive

women who will be recruited as they visit the cervical
cancer screening clinics, the reproductive health clinics or
the CTCs at the study sites. To increase recruitment, fliers

Table 1 Health educative text messages and appointment
Short Message Service (SMS) reminders
Health educative text messages

Hello! We would like to wish you a good day.
The most common signs of cervical cancer are vaginal bleeding in
between your periods or contact bleeding, for example after sexual i
ntercourse. Another sign can be unusual discharge from the vagina.
If you experience any health problems, it is important to visit your
health clinic even before your next appointment. Thank you for
reading our message.

Hello! We would like to wish you a good day.
Often women cannot feel cervical cancer and it shows no signs at
an early stage. Therefore, it is important to go to screening even
though you do not feel sick or have symptoms of cervical cancer.
When cervical cancer is found at an early stage it can get treated.
Thank you for reading our message.

Hello! We are here to help you.
Women who have Human Papillomavirus can still have
sexual intercourse with their partner. Most often the body gets
rid of the infection on its own. The most common signs of cervical
cancer are vaginal bleeding in between your periods or contact
bleeding, for example after sexual intercourse. Another sign can be
unusual discharge from the vagina. When you go to screening, the
nurse can check and see if your cervix looks healthy. Thank you for
reading our message.

Appointment SMS reminders

Hello!
It is time for your screening appointment. Go to your health clinic
tomorrow. When you go to your screening appointment it will help
you to stay healthy and free of cervical cancer. We are here to help
you. Thank you for reading our message.

Hello!
You had a screening appointment 1 week ago. You are always
welcome at the health clinic at any time and get screened for
cervical cancer. When you go and get checked it will help you
to stay healthy and free of cancer. It is important that you stay
healthy for you and your family’s sake. Screening does not cost
you anything. Thank you for receiving our messages. This is the
last message. Thank you very much.
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informing about the screening will be shared at churches
and mosques close to the study sites.

Inclusion criteria

! Informed consent provided
! HPV-positive
! Age 25–60 years
! Owning a private mobile phone

Exclusion criteria

! Pregnant on the day of enrolment
! Menstruating on the day of enrolment
! Hysterectomy
! Diagnosed with cervical pre-cancer within past

12 months
! Diagnosed with cervical cancer
! Invalid mobile phone number
! Unreachable when trying to convey HPV-positive result

Fig. 2 Trial Profile
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Outcome measures
Primary outcome
The effect measure of the intervention is the 14-month
follow-up attendance rate for HPV-positive women.
Participants will be given a specific date for their follow-
up appointment at enrolment. However, as women can-
not attend screening during their menstrual period,
women often show up for their appointment within ±
2 weeks of their appointment. Further extenuating fac-
tors, such as work or family obligations or transportation
issues, are common in Tanzania. In order not to exclude
any women who may be delayed for such reasons,
attendance to follow-up will be measured as attending
up to 30 days past the appointment date.

Secondary outcomes
The cost-effectiveness of the intervention is estimated
through a conventional cost-effectiveness analysis based
on the RCT [22]. Two incremental cost-effectiveness
ratios (ICERs) will be calculated [23]; one with and one
without the costs of HPV testing. One ICER will reflect
all the costs related to this intervention (including HPV
testing), and the other will reflect the basic costs of

implementing an SMS intervention in a low-income set-
ting (excluding HPV testing).
A 16-item true/false questionnaire regarding cervical

cancer and screening will be used to measure the
effect of the intervention on HPV-positive women’s
level of knowledge. The questionnaire will be answered
by all participants at baseline and by the intervention
group at follow-up. The items reflect the health infor-
mation that will be sent to the intervention group
(Table 2).
Barriers for implementation of the intervention will be

described in a mixed-methods sub-population study that
combines quantitative and qualitative research methods
[24, 25]. The quantitative component uses questionnaire
items to measure acceptability, technical, and compre-
hension barriers. Acceptability will be measured through
a six-point Likert scale using smiley faces at baseline and
follow-up (Fig. 3). At follow-up, technical barriers and
knowledge barriers will be measured through binary
questionnaire items. The questionnaire outcomes will be
supplemented by a qualitative sub-population study
using individual interviews with women from the inter-
vention group. There is no set outcome measure for the
interviews as data are open-ended. The interviews will
be conducted using a thematic semi-structured interview
guide [26, 27].

Analysis plan
Sample size
During the inclusion period, 4000 women will be
screened for cervical cancer and it is expected that 950
(25%) women will test positive for HPV and that 25%
(250) of these women will be excluded from the
study due to there being no private mobile phone
access, invalid mobile phone numbers, or they will
be unreachable when trying to convey the HPV
result. It is hypothesised that the intervention will
increase attendance rates by 15%, and that 73% of
the intervention group and 58% of the control will
attend their follow-up appointment. A total dropout
rate of 15% is expected. In order to detect an
improvement in the intervention arm with a 95%
probability and a power of 80%, it is estimated that
350 women will be needed in each study arm, i.e. a
total sample size of 700. The sample size has been
calculated based on the formulas and the nomogram
in Altman’s paper [28].

Statistical methods
The primary analysis will be intention-to-treat and the
intervention arm (SMS) will be compared to the control
arm (standard care). Categorical variables will be expressed
in frequency and percentage. A logistic regression analysis
will be used to estimate the effect of the intervention; the

Table 2 The 16-item questionnaire to measure knowledge of
cervical cancer
Malaria (mosquito) causes cervical cancer True ❏ False ❏

Pain during urination can be a sign of cervical
cancer

True ❏ False ❏

Cervical cancer is the most common cancer
disease among Tanzanian women

True ❏ False ❏

You can get cervical cancer from deep kissing True ❏ False ❏

It is possible to prevent cervical cancer True ❏ False ❏

Vaginal bleeding is the most common sign of
cervical cancer

True ❏ False ❏

Too much sun can lead to cervical cancer True ❏ False ❏

A cervical infection will always turn into cancer True ❏ False ❏

HIV-positive women have higher risk of
developing cervical cancer

True ❏ False ❏

Cervical cancer is often found at an early stage
due to obvious symptoms

True ❏ False ❏

You can get cervical cancer from unprotected
sexual intercourse

True ❏ False ❏

Screening can detect cervical infections so they
do not develop into cancer

True ❏ False ❏

Cervical cancer is the main cause of cancer-
related death among women

True ❏ False ❏

Cervical cancer is most common for women in
their 20s

True ❏ False ❏

Itchiness in the vaginal area can be a sign of
cervical cancer

True ❏ False ❏

A virus called ‘Human papilloma virus’ (HPV)
causes cervical cancer

True ❏ False ❏
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14-month follow-up attendance rate as the dependent bin-
ary variable and the intervention/controls as the independ-
ent variable. Potential confounders and effect modifiers
(study site, region, educational level, age, HIV status, self-
perceived health, previous cervical cancer screening attend-
ance, marital status, cohabitors, religion) are addressed in a
subsequent multiple logistic regression analysis. Results are
expressed as odds ratios with 95% confidence intervals [29].
Demographic characteristics will be summarised using
descriptive statistics. Continuous variables will be expressed
as number of observed values, mean ± standard deviation,
median (range). Trial results will be reported by use of the
Consolidated Standards of reporting Trial (CONSORT)
criteria (www.equator-network.org).

Additional analysis
Cost-effectiveness evaluation
The cost-effectiveness analysis will include a 14-month
time perspective corresponding to the duration from in-
clusion until the follow-up contact. The effect measure
will be the same as in the RCT; 14-month follow-up at-
tendance rates for HPV-positive women. The costs of
the intervention will be estimated in US$ and include
the HPV test, resource-use related to the technical
development of the intervention, costs/SMS, and salaries
to health personnel. Data on resource-use will be col-
lected for each participating site based on available
budget and financial information. Further, the indirect

cost for not attending follow-up, i.e. the increased risk of
developing cervical cancer, will be addressed.

Knowledge of screening and cervical cancer
A comparative analysis will be made between the num-
ber and percentage of correct answers on the 16-item
true/false questionnaire at baseline and follow-up.

Mixed-methods sub-study
To obtain a more comprehensive account of barriers
and enhance the overall application of the intervention,
a qualitative component will supplement the question-
naire items used in the RCT [24]. After the intervention
period, approximately 15 semi-structured, individual
interviews will be conducted with participants from the
intervention group. The qualitative data will be analysed
according to a condensation of meaning analysis where
natural units of meaning are detected and coded into
central themes [24, 26, 27, 30]. The quantitative data
analysis of the statistical findings from the RCT will
entail a descriptive, comparative analysis. The quantita-
tive and qualitative data will not be fully integrated dur-
ing the interpretation of results. However, study results
will be compared and conclusions will reflect what has
been learned in a combination of the two studies [24].

Data management
To ensure anonymity, all study participants will be given
a unique study ID at inclusion and at follow-up. In-
formed consent and patient contact information will be
stored in secured, separate folders at ORCI and KCMC.
Copies of the contact information of HPV-positive
women will be shared with research assistants so they
are able to trace and visit the women. To monitor the
progress of enrolment, study ID, phone number, HPV,
HIV, and VIA status will be entered into an online elec-
tronic Excel® sheet on a weekly basis. To monitor the
progress of follow-up, baseline study ID, follow-up-study
ID, a date for a scheduled appointment and a date for
actual appointment attendance will be entered into an
online electronic Excel® sheet on a weekly basis. If the
actual attendance date is within 30 days of the scheduled
appointment date, the participant will be registered as a
‘turn-up’, otherwise as a ‘no-show’.
Data for the SMS intervention will be extracted from

the Excel® sheet and uploaded to the online operating
system manually once a month. The system has a private
domain and a one-direction encryption password is re-
quired to access the system. The system runs on a Cloud
service provided by Linode (www.linode.com). The do-
main name http://connected2care.org is registered from
Linode, and the system is accessed through this domain.
All data will be backed up on a weekly basis.

Fig. 3 Likert scale to measure acceptability of text messages
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Data will be entered and managed through the Research
Electronic Data Capture (REDCap) (www.project-redca-
p.org) and then exported to STATA v15 (www.stata.com).
REDCap ensures that data are stored at a secured, web-
based server at the University of Southern Denmark,
Odense. Only the first author and a data manager from
the University of Southern Denmark will have access to
the data. Electronic audio files will be stored on an online
secured server at the University of Southern Denmark.
Transcriptions will be anonymised.

Challenges in study implementation
All text messages will be sent using an online Cloud
SMS service. Originally, a stationary server with a pre-
paid SMS service located at ORCI was used for the
intervention. However, 6 months into the intervention
period random checks showed that the server was un-
stable and not dispatching the text messages as accord-
ing to the study plan. Therefore, the study team
transitioned to the online Cloud SMS service and re-
started the intervention 6 months into the study.
Already-enrolled patients kept their randomisation sta-
tus and may have received up to four text messages
twice. We will examine the effect on the transition on
this sub-group during the analysis.
Initially, only two study sites were part of the study,

ORCI and KCMC. However, due to delays in inclusion,
it was decided to add another site to the study in 2016,
Mawenzi Regional Referral Hospital. Further, the period
from the initial screening until women have been in-
formed of their positive HPV result has at times also
been prolonged, which has entailed that the first number
of text messages tend to bulk (are received at one time
instead of once a month). We will examine the effect of
this issue during a sub-group analysis.

Discussion
This study protocol describes an RCT that is designed
to improve attendance to cervical cancer screening
follow-up appointments in an African setting through
educational mobile text messages and appointment
SMS reminders. Additional to the RCT, the study
investigates the cost-effectiveness of the intervention
through a conventional cost-effectiveness analysis as
well as barriers for implementation through a mixed-
methods sub-population study. The study findings will
provide valuable information of the real-world feasibility
of implementing an SMS intervention in a low-income
setting, which can be a valuable tool for increasing
the effectiveness of screening services. There are several
elements of special importance in the study that are
worth outlining.
The study has had several implementation issues, i.e. chal-

lenges in relation to setting up a stable SMS service and

delays during inclusion. Despite LICs, such as Tanzania,
having moved into the mobile era, networks and Internet
tend to be unstable, which is challenging for a mobile inter-
vention such as Connected2Care. These issues must be en-
countered for in future planning of an SMS intervention
study or large-scale implementation in a similar setting.
The study tests women for HPV in addition to the regu-

lar VIA examination, which is standard care in Tanzania.
This test is introduced because research has shown that
the sensitivity of VIA is low compared to HPV testing [6].
It is important that the study participants understand
the meaning of the test and the health education that
they receive on their mobile phones. At inclusion, all
women are, therefore, given health education about
HPV and how it relates to cervical cancer as well as
information about the mobile intervention. A protocol
has been developed for how community health
workers deliver HPV-positive results to lay persons in
an ethically appropriate and consistent manner, and
how they will address any concerns the women may
have in relation to their result. Despite these precau-
tionary measures, there is a risk that study partici-
pants misinterpret an HPV-positive result as having
cervical cancer or do not understand the mHealth
education due to low health literacy [31, 32]. This
could have social and mental health consequences as
research shows that cervical cancer can be perceived
as a death sentence [32, 33]. Thirty days past the
follow-up appointment date, hospital nurses trace
women who have not attended their appointment.
The women are encouraged to come to the clinic for
screening and the importance of the follow-up appoint-
ment is explained. For ethical concerns, women who do
not have access to a private mobile phone are excluded
from this study, as text messages are considered too sensi-
tive for shared mobile phones. A possible consequence of
this is selection bias, since poorer women may not have
access to a private mobile phone and, therefore, may be
excluded.
Despite these issues, if, as expected, the mobile inter-

vention increases attendance to follow-up appointments
among women who have tested positive for HR HPV,
more women will be ensured an earlier follow-up, which
increases the chance of successful treatment and sur-
vival. Hereby, this study may help to improve the pre-
vention of cervical cancer in Tanzania.

Study duration/trial status
It is anticipated that the total duration of the study will be
3.5 years. The inclusion period started in August 2015 and
is anticipated to finish in the second half of 2017. The
follow-up period is 14 months. End of study will be in
2019. The study has been registered at ClinicalTrials.gov:
NCT02509702.
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Abstract 
Background: Rapid HPV DNA testing is an emerging cervical cancer screening strategy in 

resource-limited countries, yet it requires follow-up of women who test HPV-positive.  

Objective: We conducted a randomized controlled trial to determine if one-way text 

messages improved attendance to a 14-months follow-up cervical cancer screening among 

HPV-positive women. 

Methods: This multi-centre, parallel-group randomized controlled trial was conducted at 

three hospitals in Tanzania. Eligible participants were between 25-60 years, had tested 

positive to a rapid HPV-test during a patient-initiated screening, been informed of their HPV-

result, and had a private mobile phone with a valid number. Participants were randomly 

assigned 1:1 into the intervention or control group through an incorporated algorithm in the 

text message system. The intervention group received one-way text messages, and the 

control group received no text messages. The primary outcome was attendance to a 14-

months health provider-initiated follow-up screening. Participants were not blinded but 

outcome assessors were. The analysis was intention-to-treat.  

Results: Between August 2015 and July 2017, 4080 women were screened for cervical 

cancer of which 705 were included into this trial; 358 were allocated to the intervention group 

and 347 to the control group. Sixteen women were excluded prior to analysis due to 

developing cervical cancer or dying (eight from each group). In the intervention group, 84 

women (24%) attended their follow-up screening, and in the control group 80 women (24%) 

attended (RR: 1.02; 95% CI: 0.79-1.33).  

Conclusions: Attendance to a health provider-initiated follow-up cervical cancer screening 

among HPV-positive women was strikingly low, and one-way text messages did not improve 

the attendance rate. Implementation of rapid HPV-testing as a primary screening method at 

clinic level entails a challenge of ensuring a proper follow-up of women.  

Trial registration: ClinicalTrials.gov; NCT02509702. 

Keywords: mHealth, SMS; one-way text messages; RCT; cervical cancer; screening; rapid 

HPV-test; Tanzania; Africa   
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Introduction 
Despite the fact that cervical cancer can be prevented, the global age-standardized 

incidence and mortality rate of cervical cancer were 13.1 and 6.9 per 100.000 women in 

2018[1]. Cervical cancer is the fourth most common cancer among women in the world[1], 

and the burden of disease is unequally distributed with 70% of the cases occurring in low-

resource countries[2]. In Tanzania, cervical cancer constitutes 38% of all new cancer cases 

among women, and the age-standardized incidence and mortality rates were 59.1 and 42.7 

per 100,000 women in 2018[3].  

 

Primary prevention of cervical cancer includes vaccination against high-risk Human 

papilloma virus (HPV) types, and secondary prevention involves screening by early and 

accurate detection and subsequent treatment of precancerous lesions[4]. In 2018, Tanzania 

launched HPV vaccination of girls aged 9-14[5], however, older generations of women fully 

rely on screening to prevent development of cervical cancer. Currently, Tanzania follows the 

World Health Organization (WHO) “screen-and-treat“ guideline for resource-limited settings, 

which involves visual inspection with acetic acid (VIA) with immediate treatment if lesions 

appear visible[6]. Rapid HPV DNA testing is an emerging screening strategy in resource-

limited countries as it has proven to be an objective and more sensitive alternative to VIA[7, 

8]. However, the test only identifies women who are high-risk HPV-positive and thus at 

increased risk of developing cervical cancer. Consequently, subsequent screening of these 

women is needed in order to identify whom have precancerous lesions. This leads to a risk 

of loss to follow-up compared with screening by use of VIA. Yet this issue is still largely 

unexplored in an African context. 

 

In recent years, mobile phone access has expanded rapidly across Africa, and in 2018, there 

were 81 mobile subscriptions per 100 people in Tanzania[9]. The increasing mobile phone 

access has gone hand in hand with a growing number of mobile health (mHealth) 

interventions that aim to address global health issues in innovative ways. One-way text 

message interventions – also referred to as one-way short messages service (SMS) – 

involve sending text messages to a recipient who cannot respond to the text message. The 

advantages of text messages are that they are easy to use, can be sent to the receivers 

simultaneously, and they require less staff. A recent systematic review and meta-analyse of 

one-way text message trials in Africa showed that one-way text messages have been tested 
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within different clinical areas across Africa, though mainly in relation to medicine adherence 

and appointment attendance. The effect of one-way text messages varied across clinical 

areas, and overall the highest effect was found in relation to increasing attendance to a 

childhood immunization appointment[10]. In relation to cervical cancer screening 

attendance, a systematic review from 2017 concerning text message interventions on 

cancer screening rates[11], found one trial from Malaysia with no effect of one-way text 

messages improving attendance to a repeat cervical smear compared to postal letters[12]. 

However, recent trials from Tanzania and Kenya have shown that one-way text messages 

increased attendance to cervical cancer screening among screening-naïve women[13] and 

a repeat cervical smear[14] compared to no text messages. Yet, it is still unknown whether 

or not one-way text messages can increase the attendance rate of HPV-positive women 

who have been appointed a follow-up screening. 

 
The aim of this study (Connected2Care) was to assess the effect of one-way text messages 

on attendance to a provider-initiated follow-up screening appointment among women who 

had tested HPV-positive during a patient-initiated opportunistic screening 14 months earlier. 

In addition, we examined factors associated with attendance regardless of group allocation. 

Connected2Care is a sub-study of a larger research study, Comprehensive Cervical Cancer 

Prevention in Tanzania (CONCEPT). The CONCEPT study is linked to the existing national 

cervical cancer screening programmes in Dar es Salaam and Kilimanjaro and will end in 

December 2021. 

 

Methods 

Study design 

Connected2Care is an unblinded, multi-centre, parallel-group randomized controlled trial 

(RCT) conducted at three hospitals in Tanzania: Ocean Road Cancer Institute (ORCI) in Dar 

es Salaam, and Kilimanjaro Christian Medical Centre (KCMC) and Mawenzi Regional 

Hospital in Moshi. Originally, the study was designed as a double-site study (ORCI/KCMC); 

however, due to a slower-than-expected recruitment rate, a third study site (Mawenzi 

Regional Hospital) was added six months into the recruitment phase. To increase 

recruitment further, fliers informing about the screening were shared at mosques and 

churches close to the study sites, and two outreach screenings were established by the 

ORCI screening nurses in Dar es Salaam. The study protocol has been published 
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elsewhere[15], and joined ethical approval for all study sites was obtained from the National 

Institute for Medical Research in Tanzania. 

 

Participants 

Women 25-60 years of age, who attended a patient-initiated cervical cancer screening at 

the study sites, were assessed by a screening nurse for overall eligibility to participate in the 

CONCEPT study. Eligible women gave written informed consent. Exclusion criteria were 

pregnancy or menstruation on day of enrolment, previous hysterectomy, cervical cancer or 

diagnosis of cervical precancerous lesions within the past 12 months. The sub-group of 

CONCEPT participants, who tested high-risk HPV-positive at the enrolment screening, were 

assessed for eligibility to be further included into the Connected2Care study. Women were 

ineligible for inclusion into Connected2Care if they did not own a private mobile phone, had 

provided an invalid phone number (i.e. digits missing) or were not informed of their positive 

HPV test result. Ineligible women were excluded prior to randomisation. 

 

Randomisation and blinding 

Participants were randomly assigned to the intervention or control group with a 1:1 ratio. 

The randomisation occurred through an incorporated algorithm in the text message system, 

which automatically assigned participants to the intervention or control group. The random 

sequence generation was developed by the external IT-consultant, who developed the text 

messaging system, and it was concealed to all investigators. Screening nurses enrolled 

participants and were concealed to the latter group allocation. The first author (DSL) 

assigned participants to the trial by uploading the phone numbers of the eligible participants 

into the text messaging system and was not concealed to the group allocation. Due to the 

overt nature of the text message intervention, the study participants were not concealed to 

their group allocation. Yet, the outcome assessors – in the form of screening nurses 

registering the attendance date – were blinded.  

 

Procedures 

Eligible women were assigned an anonymous study id and interviewed by a trained nurse 

using a structured questionnaire. The nurse also registered their home address and phone 

numbers as well as provided general cervical cancer screening education and counselling 

as according to the national guidelines for cervical cancer screening in Tanzania. During the 
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enrolment screening two cervical specimens were taken using a careHPV® brush 

(www.qiagen.com) and a ThinPrep® Pap Test Plastic Spatula 

(www.pathology.mater.org.au), prior to VIA being conducted. Women who tested VIA-

positive were treated onsite with cryo therapy or loop electrosurgical excision procedure 

(LEEP). VIA status and treatment did not influence inclusion into the trial, and the results 

from the ThinPrep-collected specimens (cytology and hybrid capture 2) were not available 

until post-inclusion, hence did not influence enrolment either. The test performance of VIA, 

careHPV®, and Hybrid Capture2 for detection of cytologically diagnosed high-grade cervical 

lesions or cancer are not addressed in Connected2Care trial, but in other parts of the 

CONCEPT project[16]. Once the screening had finished, all women were assigned a 14-

months follow-up screening appointment, which was written on a physical appointment card 

together with their study id. The appointment card was considered standard care.  

 

Using the rapid careHPV test, the specimens were tested for fourteen types of HR HPVs 

(16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, 68) in a local laboratory at two of the study 

sites (ORCI and KCMC). Community nurses attempted to conduct a private home visit to 

inform all careHPV positive women about their result. The women were informed that one 

of the extra tests they had had during their cervical cancer screening (HPV test) turned out 

positive, yet this did not mean that they had cervical cancer. Further, they were informed 

that HPV is a common infection that most likely will clear on its own, but that it was important 

that they attended their follow-up screening as it can develop into cervical cancer over time. 

Finally, the women were told that they may receive health educative and reminder text 

messages before their next screening appointment. Inclusion into Connected2Care did not 

occur until it was confirmed to the first author (DSL) that a woman had been informed of her 

result, after which she was uploaded to the text message system and assigned to either the 

‘text message plus standard care group’ (intervention group) or ‘standard care group’ 

(control group).  

 

Over a period of 10 months, 10 health educative messages and five reminders were sent to 

the women in the intervention group. The health educative messages were sent once a 

month and contained information about screening, risk factors, and symptoms for cervical 

cancer (Figure 1). The reminders were sent 14, seven, and one day prior to the 14-months 

follow-up screening appointment as well as one and seven days post the appointment date. 
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The sender id, content, timing, and number of text messages were pre-tested on screening 

clients as well as on screening nurses prior to the intervention starting. The rationale behind 

combining health education and reminders was that health education would enhance the 

perceived seriousness of the disease as well as the benefit of the screening and combined 

with reminders they would be cues to actions for screening attendance. The messages were 

not personalized out of privacy concerns, and they were developed in English and translated 

into Kiswahili using back-forth translation. An online text message portal 

(www.connected2care.org) – developed specifically for this study – automatically 

dispatched the messages and sent them with the id “Elimu Ya Afya” (meaning “health 

education” in Kiswahili). The portal had a ‘delivery note feature’, which showed the 

discrepancy between the number of text messages sent and the number received. All data 

was entered and stored in REDCap (www.project-redcap.org).  

 

Figure 1. Examples of intervention text messages 
 

 

Hello! We are here to help you.  

Cervical cancer is the most 
common type of cancer and the 
main cause of cancer-related 
death among women in 
Tanzania. Often women cannot 
feel cervical cancer and it 
shows no signs at an early 
stage. Therefore, it is important 
to attend screening even 
though you do not feel sick or 
have symptoms of cervical 
cancer.  
Thank you for reading our 
message.

Hello! 
It is time for your screening 
appointment. Go to your health 
clinic tomorrow. When you go 
to your screening appointment 
it will help you to stay healthy 
and free of cervical cancer.  

We are here to help you. 
Thank you for reading our 
message.
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The women, who attended their follow-up screening, had a cervical specimen collected 

using the ThinPrep Pap Test Plastic Spatula® and went through a standard VIA screening. 

Further, they were re-interviewed using a structured questionnaire. Their attendance date 

was noted down in a registration book by the screening nurse. If a woman did not attend her 

follow-up screening within 30 days of their appointment date, the Connected2Care trial was 

considered finished, and an “active post trial follow-up” started in order to trace the non-

attending women. Firstly, a nurse called the woman to encourage her to attend the clinic 

and offered to refund transportation costs. Secondly, if the women did not attend, a nurse 

visited her at home and encouraged her to come to the clinic. Thirdly, if the woman still did 

not attend, and she had consented to it, an outreach home visit was conducted, where the 

woman was interviewed, and a self-collected cervical swab was collected using the Evalyn® 

brush (www.roversmedicaldevices.com). This swab substituted the swab that would been 

collected at the screening clinic by use of the ThinPrep Pap Test Plastic Spatula®, and these 

results are yet to be published as another part of the CONCEPT study.  

 

Outcomes 

The primary outcome was attendance to a health provider-initiated follow-up screening at 

14-months. It was measured as whether or not the participants attended the follow-up 

screening within 30 days of their screening appointment. Post-hoc we exploratively 

assessed factors that were associated with attendance, i.e. number of text messages 

received and socio-demographic characteristics, as well as assessed how attendance was 

increased post-intervention period via phone calls and home visits. Pre-specified secondary 

outcomes included the cost-effectiveness of the intervention; the intervention’s effect on 

knowledge of cervical cancer and screening (16 item true-false questionnaire); and barriers 

against implementing a text message intervention in Tanzania (mixed method study). The 

secondary outcomes, cost-effectiveness and knowledge, have not been assessed, and 

barriers against implementation have been assessed in a qualitative post-invention study 

together with factors that influence screening attendance. The latter objective have been 

published elsewhere[17] whilst data on barriers related to the text message intervention is 

yet to be published.  
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Statistical analysis 

The sample size was calculated based on the methods described by Altman[18]. We 

estimated that the intervention would increase the attendance rate with 15 points, and that 

73% in the intervention group and 58% in the control group would attend their follow-up 

appointment. With an allocation ratio of 1:1, a two-sided a of 5% and 80% power, we 

required approximately 350 participants in each arm. At the time of design, no other text 

message interventions on cervical cancer had been conducted in Africa, and the estimation 

was based on the effect of mHealth interventions found within other clinical areas in Eastern 

Africa[19, 20]. The analysis was intention-to-treat (ITT), and participants who developed 

cervical cancer or died during the intervention period was excluded prior to analysis as 

attendance was not an option for them. We calculated a risk ratio to determine if the 

proportion of participants who attended their follow-up screening differed between groups 

and used a relative risk regression by use of a generalised linear model with log-link function 

and binomial distribution as statistical family. In subgroup analyses, we assessed if the 

intervention had differential effect across subgroups by including an interaction term 

between the intervention allocation and a subgroup defining variable. Stata 15 

(www.stata.com) was used to analyse the data. A data monitoring committee did not 

oversee the study. The study has been registered at ClinicalTrials.gov: NCT02509702.  

 
Role of the funding source 

The funders of the study had no role in the study design, data collection, data analysis, data 

interpretation, or writing of the report. DSL, JDM, and VR had access to all the data in the 

study, and DSL had the final responsibility for the decision to submit for publication. 

 
Results 

Study participants were enrolled into the study between 17 August 2015 and 6 July 2017, 

and the follow-up ended by 6 October 2018. Altogether 4080 women were enrolled into the 

CONCEPT study. Of these, 705 were included into Connected2Care (Figure 2). After 

randomisation, four participants in each group developed cervical cancer and four from each 

group died from the disease (n=16). These participants were excluded from the analysis, 

leaving 689 women for analysis.  
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Figure 2. Flow chart of trial 

 

 

The intervention and control group were comparable (Table 1), and the primary analysis 

showed that the intervention had no effect on attendance to a follow-up screening 

appointment; 24% attended in both the intervention (n=84/350) and in the control group 

(n=80/339); (RR: 1.02; 95% CI: 0.79-1.33). 
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Table 1: Baseline characteristics 
 

Text message groupa 
(n=350) 

Control groupa     
(n=339) 

Region     
  Dar es Salaam 173 (49%) 169 (50%) 
  Kilimanjaro 177 (51%) 170 (50%) 
Clinic     
  Ocean Road Cancer Institute (ORCI) 173 (49%) 169 (50%) 
  Kilimanjaro Christian Medical Centre (KCMC) 91 (26%) 88 (26%) 
  Mawenzi Regional Hospital 86 (25%) 82 (24%) 
Age 38.2 (8.8) 39.2 (8.4) 
Education     
  No formal education 5 (1%) 7 (2%) 
  Primary education 219 (63%) 230 (68%) 
  Secondary education 93 (27%) 69 (20%) 
  University/college 33 (9%) 33 (10%) 
Marital statusb     
  Married/cohabiting 226 (65%) 210 (62%) 
  Single 55 (16%) 59 (18%) 
  Divorced/widow 68 (19%) 69 (20%) 
Religionb     
  Christian 223 (64%) 221 (65%) 
  Muslim 124 (35%) 116 (34%) 
HIV-status     
  HIV-positive 124 (35%) 115 (34%) 
  HIV-negative 226 (65%) 224 (66%) 
Previously screened for cervical cancerb     
  Yes 81 (23%) 65 (19%) 
  No 268 (77%) 271 (80%) 
Self-perceived healthb     
  Excellent/ very good 62 (18%) 77 (23%) 
  Good 239 (68%) 200 (59%) 
  Bad/ less good 48 (14%) 60 (17%) 

aData are n (%), mean (SD) 
bMissing under 1% 
 

Six months into the study – after enrolment of 38 participants – we discovered that the SMS 

system did not dispatch the text messages as according to the study plan. We reassigned 

38 participants into a new SMS system (www.connected2care.org), and they stayed in the 

groups they were originally allocated to[15]. We conducted a post-hoc sensitivity analysis 

excluding these women and another post-hoc analysis excluding 16 participants who were 

misclassified as HPV-positive and erroneously included into the study. The sensitivity 

analysis for the SMS-system (RR: 0.95; 95% CI: 0.71-1.26) and misclassifications (RR: 0.98; 

95% CI: 0.75-1.29) showed similar results as our main analysis. One out of eight explorative 

subgroup analyses showed that HIV-status was a potential effect modifier (not adjusted for 

multiplicity) (Figure 3).  
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Figure 3. Forrest plot of subgroup analysis 

 
 

The SMS dispatching system showed that all participants in the intervention group received 

at least one of the 15 text messages sent to them; 8% (n=26) received between 1-4 text 

messages, and 32% (n=111) received all 15 text messages (Table 2). When examining 

factors potentially associated with attendance to screening, we found that the number of text 

messages received did not appear to affect the attendance rate. In contrast, women aged 

35-44 and 45-54 were more likely to attend their screening compared to women aged 25-34 

(RR35-44: 1.64; 95% CI: 1.16-2.33; RR45-54: 1.97; 95% CI: 1.36-2.84); HIV-positive women 

were more likely to attend than HIV-negative (RR: 1.37; 95% CI: 1.05-1.79); and women 

who had previously been screened were more likely to attend than women who had not 

been screened prior to their screening at baseline (RR: 2.09; 95% CI: 1.61-2.72) (Table 2).  

 

  

Region
Dar es Salaam
Kilimanjaro

Site
KCMC
Mawenzi
ORCI

Age group
25−34
35−44
45−54
<60

Education
No formal education
Primary education
Secondary education
University/college

Marriage
Divorced/widow
Married/cohabiting
Single

Religion
Christian
Muslim

HIV
No
Yes

Previously screened
No
Yes

covariate

40/173 (23)
44/177 (25)

29/91 (32)
15/86 (17)
40/173 (23)

22/132 (17)
37/133 (28)
23/69 (33)
2/15 (13)

0/5 (0)
49/219 (22)
27/93 (29)
8/33 (24)

20/68 (29)
52/225 (23)
12/55 (22)

60/221 (27)
24/124 (19)

54/226 (24)
30/124 (24)

54/265 (20)
29/80 (36)

(n/N (%))
Intervention

36/169 (21)
44/170 (26)

29/88 (33)
15/82 (18)
36/169 (21)

18/115 (16)
33/131 (25)
25/82 (30)
4/10 (40)

1/7 (14)
59/230 (26)
16/69 (23)
4/33 (12)

21/69 (30)
50/210 (24)
9/59 (15)

53/221 (24)
26/116 (22)

41/224 (18)
39/115 (34)

49/268 (18)
30/65 (46)

(n/N (%))
Control

1.09 (0.73, 1.61)
0.96 (0.67, 1.38)

0.97 (0.63, 1.48)
0.95 (0.50, 1.82)
1.09 (0.73, 1.61)

1.06 (0.60, 1.88)
1.10 (0.74, 1.65)
1.09 (0.69, 1.74)
0.33 (0.07, 1.49)

0.44 (0.02, 9.11)
0.87 (0.63, 1.21)
1.25 (0.73, 2.14)
2.00 (0.67, 6.00)

0.97 (0.58, 1.61)
0.97 (0.69, 1.36)
1.43 (0.65, 3.13)

1.13 (0.82, 1.56)
0.86 (0.53, 1.41)

1.31 (0.91, 1.87)
0.71 (0.48, 1.07)

1.11 (0.79, 1.58)
0.79 (0.53, 1.16)

ratio (95% CI)
Risk

1.09 (0.73, 1.61)
0.96 (0.67, 1.38)

0.97 (0.63, 1.48)
0.95 (0.50, 1.82)
1.09 (0.73, 1.61)

1.06 (0.60, 1.88)
1.10 (0.74, 1.65)
1.09 (0.69, 1.74)
0.33 (0.07, 1.49)

0.44 (0.02, 9.11)
0.87 (0.63, 1.21)
1.25 (0.73, 2.14)
2.00 (0.67, 6.00)

0.97 (0.58, 1.61)
0.97 (0.69, 1.36)
1.43 (0.65, 3.13)

1.13 (0.82, 1.56)
0.86 (0.53, 1.41)

1.31 (0.91, 1.87)
0.71 (0.48, 1.07)

1.11 (0.79, 1.58)
0.79 (0.53, 1.16)

ratio (95% CI)
Risk

p=0.66

p=0.91

p=0.50

p=0.24

p=0.66

p=0.37

p=0.03

p=0.19

0

Negative
Positive

Favours no text message (control)  Favours text message (intervention) 

1.0217 1 46.1
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Table 2: Factors associated with attendance 
  Attendance  

 n (%) 
Attendance. Adjusted for SMS 
(linear) 
RR (95% CI) 

SMS receiveda     
 15 (all) 26/111 (23%) 1 

 10-14 37/141 (26%) 1.12 (0.68-1.48) 

 9-5 18/65 (28%) 1.18 (0.72-1.73) 

 1-4 2/26 (7%) 0.32 (0.68-1.48) 

 0 (control group) 80/339 (24%) 1.00 (0.61-1.67) 

Region   

  Dar es Salaam 76/342 (22%) 1 
  Kilimanjaro (KCMC/ Mawenzi) 88/347 (25%) 1.14 (0.87-1.49) 
Clinic     
  Ocean Road Cancer Institute (ORCI) 76/342 (22%) 1 
  Kilimanjaro Christian Medical Centre (KCMC) 58/179 (32%) 1.46 (1.09-1.95) 
  Mawenzi Regional Hospital 30/168 (18%) 0.80 (0.55-1.18) 
Age (years)b     
 25-34 40/248 (16%) 1 
 35-44 70/264 (27%) 1.64 (1.16-2.33) 
 45-54 48/151 (32%) 1.97 (1.36-2.84) 
 55-60 6/26 (23%) 1.47 (0.69-3.13) 
Education     
  No formal education 1/12 (8%) 0.35 (0.53-2.28) 
  Primary education 108/449 (24%) 1 
  Secondary education 43/162(27%) 1.10 (0.81-1.50) 
  University/college 12/66(18%) 0.76 (0.44-1.29) 
Marital statusc     
  Married/cohabiting 102/436 (23%) 1 
  Single 21/114 (18%) 0.79 (0.52-1.20) 
  Divorced/widow 41/137 (30%) 1.28 (0.94-1.74) 
Religionc     
  Christian  113/444 (26%) 1 
  Muslim 50/240 (21%) 0.81 (0.61-1.09) 
HIV-status     
  HIV-negative 95/450 (21%) 1 
  HIV-positive 69/239 (29%) 1.37 (1.05-1.79) 
Previously screened for cervical cancerc     
  No 104/539 (19%) 1 
  Yes 59/146 (40%) 2.11 (1.62-2.75) 
Self-perceived healthc     
  Excellent/ very good 31/139 (22%) 1 
  Good 108/439 (25%) 1.10 (0.78-1.57) 
  Bad/ less good 25/108 (23%) 1.04 (0.65-1.65) 

aFor 7 participants, it is unknown how many text messages were received. Not adjusted for SMS linear 
bRRage, continuous: 1.03 (1.01-1.04) 
cMissing under 1% 
            

Once the trial had finished, the “active” post-trial follow-up started where both women in the 

intervention and control group were traced using the same methods. Overall, 24% attended 

their screening at the clinic within 30 days of their appointment (trial period). An additional 

22% attended the follow-up screening at the clinic after being called (tracing method I), and 

a further 2% attended the clinic after having a nurse home-visit (tracing method II). Finally, 

an additional 30% had their follow-up screening via self-sample test during a home visit 

(tracing method III). Hence, the total number of women who received a follow-up screening 

was 78% (n=586/689) (Table 3). 
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Table 3: Post follow-up attendance rate 
 

Text message group 
(n=350) 

Control group          
(n=339) 

Total (text message + control group combined) 
(n=689) 

Attendance, primary analysis 84/350 (24%) 80/339 (24%) 164/689 (24%) 

Trial finished - both groups receive the same post follow-up tracing methods 
Attendance at clinic after phone 
call (tracing method I) 

82/350 (23%) 73/339 (22%) 155/689 (22%) 

Attendance at clinic after home 
visit (tracing method II) 

4/350 (1%) 7/339 (2%) 11/689 (2%) 

Participation via self-sampling at 
home level (tracing method III) 

105/350 (30%) 103/339 (30%) 208/689 (30%) 

Total 275/350 (79%) 263/339 (78%) 538/689 (78%) 
 
        

Discussion 

Principal results 
This trial shows that one-way text messages did not improve the attendance rate to a health 

provider-initiated follow-up cervical cancer screening among HPV-positive women. Overall, 

one-fourth of the participants attended their follow-up screening regardless of whether or not 

they had received text messages. Hence, the barrier of getting women to return to the clinic 

was not one which one-way text messages appeared to overcome. Not all text messages 

dispatched were received among the intervention group, yet the number of messages 

received did not affect the attendance rate. Once the trial had finished an additional 22% of 

women attended the clinic after a nurse had called them and 2% attended after a nurse 

home-visit. Of the remaining non-attendees, a further 30% participated via home visit and 

self-sampling, which led to a total follow-up rate of 78%.  

 

Limitations 
We encountered several obstacles while conducting this trial. Firstly, we had to switch to a 

new SMS system six months into trial due to the first system being unreliable. However, our 

sensitivity analysis found no difference in effect among the participants who had been 

enrolled using the first system. Secondly, a number of women were misclassified as HPV-

negative or -positive in the process of transferring the laboratory reports to the CONCEPT 

investigators. This led to a number of women being incorrectly excluded from or included 

into the trial. The sensitivity analysis of the incorrectly included women showed no difference 

in results. Even though these issues are study-specific, they highlight a need for 
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incorporating secure procedures when implementing a more complex screening method 

such as rapid HPV-testing in a setting like Tanzania. Thirdly, the attendance rate was much 

lower than what we had anticipated, which led us to part from some of our originally pre-

planned secondary outcomes and examine what affects attendance in more detail. 

However, we clearly specified which analyses and results were conducted post-hoc in order 

not to hypothesize after the results were known (i.e. avoid HARKing)[21]. Despite the fact 

that we pilot-tested the text messages prior to the trial starting, it is plausible that use of a 

health behaviour theoretical framework and further pilot testing of the intervention and the 

text messaging portal could have addressed some of the study challenges.  

 

Due to lack of blinding of participants, there is a risk of performance bias and risk of 

contamination, which could have affected the internal validity of the trial[22]. To preserve 

privacy, we did not personalize the text messages, and we excluded women who did not 

own a private mobile phone. However, this exclusion criterion affects the external validity of 

the trial as the participants may not represent the target population. Despite our effort to 

ensure privacy for the study participants, we cannot guarantee that the participants found 

the messages confidential enough. If this was an issue, it could have affected the 

acceptability and effectiveness of the messages. Our explorative subgroup analysis 

indicated that HIV-status may be a potential effect modifier. However, our trial was not 

dimensioned to assess differential effects across subgroups, and it is likely an artefact of 

the data and a false discovery rather than HIV-status modifying the relationship between 

text messages and follow-up. 

 

Comparison with prior work 

To our knowledge this is the first trial from Africa that investigates, if attendance to a health 

provider-initiated follow-up cervical cancer screening among HPV-positive women can be 

increased by use of one-way text messages. No previous trials have addressed follow-up of 

women who have tested HPV-positive; hence, the actual comparability of our study results 

is limited. Nonetheless, the findings from the trial are somewhat in contrast to other cervical 

cancer one-way text message trials from East-Africa. One trial from northern Tanzania found 

that one-way text messages increased the attendance rate among screening-naïve women 

(OR: 3.0; 95% CI: 1.5-6.2), and that one-way text messages combined with an eVoucher 

increased it even further (OR: 4.7, 95% CI: 2.9-7.4). Still, the attendance rate was low with 
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4% (n=12/281) attending in the control group, 13% (n=35/272) in the text message group, 

and 18% (n=54/298) in the text message plus eVoucher group, which indicates that one-

way text messages did not manage to make the vast majority women attend screening[13]. 

Further, a trial from Kenya found that one-way text messages increased the attendance rate 

to a follow-up screening among women who had a normal pap smear at baseline (OR: 8.0; 

95% CI: 4.7-13.7) and 67% (n=96/143) attended in the intervention group and 20% 

(n=29/143) in the control group. However, the trial has been judged as a high risk of bias 

trial in a recent systematic review[10] and was published in a journal on Beall’s list of 

potential predatory publishers[23].  

 

The outcome of our trial is highly relevant, both in a larger mHealth context and in relation 

of how to address the cervical cancer burden in East Africa. Rapid HPV-testing is an area 

that has potential to improve prevention of the disease, however, this trial shows that 

implementation of rapid HPV-testing leads to the challenge of providing proper follow-up of 

the women who test HPV-positive. This is an issue which policy makers and global health 

clinicians should be aware of in relation to implementing rapid HPV-testing as a primary 

screening method in future cervical cancer screening programs in Africa. Our post-trial 

follow-up strategy indicates that phone calls where nurses engage with the women and 

emphasise the importance of re-attendance, may be more effective than a one-way text 

message intervention. This finding is supported by a Malaysian trial on screening 

attendance, which found that one-way text messages had no effect but phone calls did[12]. 

Further, our trial shows that there is potential for addressing the issue of non-attendance by 

implementing HPV self-sample testing at home level. A qualitative interview study, which we 

conducted in the post-intervention period among 15 women from the intervention group, 

showed that both behavioural and structural barriers affected screening re-attendance, 

including fear of the gynaecologic examination as well as transport- and waiting time at the 

clinic[17]. HPV self-sample testing has the potential to overcome some of these barriers, 

and it has also proven to be both an acceptable and effective method in other settings in 

Africa[24-27]. However, women who test positive to an HPV self-sample test would still 

require a form of visual inspection of the cervix in order to assess the features that would 

make it amenable or not. How best to implement rapid HPV-tests, the overall care pathway 

for HPV-positive women, and the potential of phone call reminders for cervical cancer follow-

up are areas worth exploring in future studies in Africa. 
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Conclusions 

This study illustrates that implementation of rapid HPV-testing at cervical cancer screening 

clinics in Tanzania entails a number of challenges, including ensuring a proper follow-up of 

women who test HPV-positive. One-way text messages had no effect on the attendance 

rate; however, it is plausible that phone calls or outreach services that involve HPV-testing 

at home may be more promising methods than one-way text messages and repeat 

screenings at clinic level. This should be explored in future studies. 
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ABSTRACT
Objectives The aim of this study was to understand 
causes of attendance and non-attendance to a follow-up 
cervical cancer screening among human papillomavirus 
(HPV)-positive women.
Design Semistructured, individual interviews with HPV-
positive women and cervical cancer screening nurses. 
The interview guide and initial data analysis were guided 
by existing health behaviour theories. However, as the 
theories limited the potential of the data material, a 
grounded theory framework guided the final data analysis.
Setting Interviews were conducted in Dar es Salaam, 
Tanzania, at Ocean Road Cancer Institute (ORCI) or in the 
homes of screening clients.
Participants 15 interviews were conducted with women 
who had tested HPV-positive during a patient-initiated 
screening and been appointed for a follow-up screening 
14 months later. Nine women had not attended the follow-
up appointment, four had delayed attendance and two 
had attended on the scheduled date. Further, individual 
interviews were conducted with the two nurses working at 
ORCI’s screening clinic.
Results Perceived benefits for attending a patient-
initiated screening include treatment of gynaecological 
symptoms and prevention of disease. The key perceived 
benefit of a health provider-initiated follow-up screening is 
prevention, which is challenged by the circumstance that 
it is seen by women as having merely potential benefit and 
therefore can be postponed when competing needs are 
present. Perceived challenges for screening attendance 
include emotional costs, in the form of fear of the disease, 
fear of the gynaecological examination as well as direct 
and indirect economic costs, such as transportation costs, 
lost income and waiting time.
Conclusion Cervical cancer screening is one among 
many tasks that women living in a low-income setting 
must attend to. Since health provider-initiated follow-
up screening is seen as having only potential benefit, 
attendance can be postponed when competing needs 
exist.
Trial registration number NCT02509702.

INTRODUCTION   
When walking into the cervical cancer screening 
clinic at Ocean Road Cancer Institute (ORCI) in 

Dar es Salaam, Tanzania, it is evident that 
cervical cancer is a tremendous health issue. The 
line of women in the shaded waiting area is long 
and starts early every morning Monday–Thursday 
in order for women to receive one of the 25 unsched-
uled screening appointments. Twenty-five is the 
number of clients the two screening nurses can 
attend to each day apart from the screenings with 
clients that have been scheduled for a follow-up 
appointment. If a woman arrives late and misses 
one of the appointment numbers, she has to return 
another day (field note, first author).

East Africa is the region of the world that has 
the highest incidence rate (42.7 per 100.00 
women) and mortality rate (27.6 per 100.000 
women) of cervical cancer.1 The disease is a 
major public health issue in Tanzania, and 
with an incidence and mortality rate of 54.0 
and 32.4 per 100.000 women, respectively, 
the burden of disease exceeds the regional 
average.2 The high prevalence of human 
papillomavirus (HPV) (20%)3 4 and limited 
screening options are contributing factors to 
the cervical cancer burden in Tanzania.3 5 6 

Strengths and limitations of this study

 ► This is the first qualitative study in Africa that elu-
cidates what motivates and prevents HPV-positive 
women from returning to a health-provider initiated 
follow-up cervical cancer screening.

 ► Based on our findings, we have developed a the-
oretical model for perceived costs and benefits 
of screening attendance, which potentially can 
be generalised to other screening scenarios and 
help understand screening behaviour in a broader 
perspective.

 ► Recruitment for this study was difficult and eligible 
participants included both women who had attended 
and not attended a follow-up screening. A more nu-
anced view may have appeared if participants had 
been limited to only one of these groups.
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Cervical cancer screening is free of charge in Tanzania, 
and the standard is patient-initiated screening, which 
involves a gynaecological examination with visual inspec-
tion of the cervix after application of acetic acid (VIA) 
or lugol’s iodine. However, rapid HPV DNA testing 
either through provider-based or self-sample tests3 6–8 is 
currently being tested as alternative screening methods.9 
If a woman tests HPV-positive, she will be asked to return 
for a health provider-initiated follow-up screening. If diag-
nosed with cervical cancer, she will be treated according 
to the National Cervical Cancer Service Delivery Guide-
lines. This involves a biopsy and referral for treatment at 
the oncology clinic at ORCI, which is free of charge.

Effective screening programmes are key elements 
to overcoming the burden of disease in Africa, and a 
number of studies have investigated screening uptake 
barriers and determinants in Africa. Generally, studies 
show that the uptake of screening programmes is limited 
(10%–29%)6 10–13 and associated with a complex set of 
individual, social and structural factors, for example, 
husband’s approval,11 14 15 distance to clinic,11 13 16 gender 
of health professional,10 financial constraints, prioritising 
more contending needs when feeling healthy17 and fear 
of results, discrimination, pain or embarassment.7 11 13–17 
The literature on follow-up after screening is limited. 
Two studies from South Africa address non-attendance 
for a scheduled follow-up visit18 and experiences with the 
referral pathway19 after having an abnormal pap smear, 
and one study from Nigeria, concern non-attendance for 
a scheduled follow-up visit after testing VIA-positive.20 
The studies found that only 47%18 and 53%18 returned 
for their follow-up appointments, and that the main 
reasons for non-attendance were time constraints and 
transportation costs.20 Further, women reported that 
having a gynaecological symptom was the most common 
reason for having a Pap smear while negative community 
opinions, fear of having an HIV test and low encourage-
ment from peers were potential access barriers.19 To our 
knowledge, no studies have explored African women’s 
experience with testing HPV-positive and reasons why 
health provider-initiated follow-up screenings may be 
defaulted among this group of women. It is important to 
understand the views of these women in order to make 
future screening programmes that involve HPV-testing 
more effective.

Study context and objectives
This paper is based on a qualitative study embedded in a 
randomised trial called Connected2Care (NCT02509702). 
The trial aims to assess the effect of short message 
service (SMS) on attendance at a health-provider initi-
ated cervical cancer follow-up screening among women, 
who have tested HPV-positive during a patient-initiated 
screening. Both the patient-initiated and health provid-
er-initiated screening entailed a gynaecological examina-
tion. The trial started in 2015 and is to finish in 2018. The 
study protocol is published elsewhere.9

The qualitative study had two aims: (1) to understand 
reasons for (non)attendance to a health provider-initi-
ated follow-up screening among HPV-positive women and 
(2) how these women perceive the SMS intervention. This 
paper focuses on the first objective and elucidates what 
motivates or prevents HPV-positive women from returning 
for a follow-up screening. The results of the second qual-
itative objective will be reported elsewhere.

METHODS
Study site and sampling
This study was conducted in July 2017 in Dar es Salaam, 
Tanzania (figure 1). Participants were purposively sampled 
and consisted of cervical cancer screening nurses working 
at ORCI and of women who live in the Region of Dar es 
Salaam, who had tested HPV-positive during a patient-initi-
ated screening. Screening clients were eligible for interviews 
if they were HPV-positive, been scheduled for a 14 months 
follow-up appointment, were randomised to receive SMSs, 
and had either attended or missed the follow-up appoint-
ment. Eligible women were approached over phone in a 
consecutive order starting with those who had not attended 
their follow-up appointment to those that had delayed atten-
dance and those who attended at the scheduled appoint-
ment date. All nurses working at the screening clinic were 
eligible for interviews and approached in person.

Data collection
A total 31 HPV-positive women were approached for inter-
views, and 15 individual semistructured interviews were 
conducted; nine women had not attended this appoint-
ment, four had delayed attendance and two had attended 

Figure 1 Map of Tanzania32  showing location of Dar es 
Salaam.
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on the scheduled appointment date. The first author, who 
is female and had experience with qualitative data collec-
tion and analysis, interviewed all participants. Data collec-
tion stopped once data were saturated. All interviews were 
done in Kiswahili with simultaneous English translation. The 
translator was a female social worker from ORCI who was 
briefed about the study objectives prior to interviews. A total 
of three nurses were eligible for interviews; however, one was 
on maternity leave during the data collection period. There-
fore, two individual interviews were conducted in English 
with screening nurses. All participants were given a bar of 
soap as a gift of gratitude.

Interviews were conducted in the women’s homes or 
in a private room at ORCI with the location being based 
on the preference of the participant. When interviews 
were conducted at ORCI, transport costs were refunded. 
The interviews took place between 09:00 and 17:00 hours 
and lasted 21–54 min with an average of 36 min. No other 
persons were present except the primary investigator, the 
translator and the participant. All interviews were audio-
taped and later transcribed verbatim by a professional 
Tanzanian transcriber specialised in language studies, 
who also served as validator of the translation. Transcripts 
showed that minor translation errors occurred 15 times 
and the correct translation was written in the transcript. 
Written field notes supplemented the data, and each 
interview was debriefed once finished.

The final interview guide consisted of 30 questions 
(online supplementary file 1) and was inspired by other 
qualitative studies within the field of mobile health.21 22 It 
was pretested in the winter, 2015 and spring, 2016 during 
a pilot study conducted in Bagamoyo, Pwani Region, 
which is 50 km from Region of Dar es Salaam. The guide 
was slightly modified during the first interviews in July 
2017. Sociodemographic characteristics for each client 
were derived from a questionnaire that had been filled 
out during their initial screening.

Theoretical framework
The data collection tool was guided by the Healthcare Access 
Barrier (HCAB) model,23 the theory of planned behaviour24 
and the technology acceptance model.25 The HCAB model 
also guided the initial coding and data analysis; however, as 

analysis progressed, it was apparent that the model limited 
the potential of the material. Therefore, Grounded Theory 
guided the further analysis where codes and theory were 
constructed based on the material.26 This enabled the anal-
ysis to stay close to the women’s own experiences of the 
factors that motivated or prevented them from attending 
screening.

Data analysis
NVivo 11 ( www. qsrinternational. com) was used for data anal-
ysis. A content analysis was conducted and data was coded 
into central themes by the use of a coding frame.27 28 The 
coding frame was developed in a two-step process. First, all 
data were coded in a combined inductive-deductive manner 
where central themes were deducted from the above-men-
tioned health theories and supplemented by inductive cate-
gories that arose from the transcripts. One researcher read 
through and coded all transcripts in this step. To test the reli-
ability of the coding, a second peer researcher who was not 
familiar with the research field coded approximately 20% 
of the transcripts. The double coding process showed that 
the coding frame was promising; however, it led to a revision 
of some codes and subsequently to a consideration whether 
the coding frame was limited by the guiding theories. Conse-
quently, data were recoded with a modified coding frame 
that only contained inductive categories that arose from the 
data (table 1).

At the end of the coding process, each transcript ID was 
replaced by a pseudonym and the top 17 names for Tanza-
nian women were used.29 To avoid the translation link, 
‘she’ was replaced with ‘I’ in the transcripts. The study 
was reported according to the Standards for reporting 
qualitative research guidelines.30

Patient and public involvement
Clients were not involved in the design or recruitment of 
the study. However, study participants were contacted and 
offered to comment on the final data analysis.

Ethical considerations
Ethical clearance for the overall Comprehensive Cervical 
Cancer Prevention in Tanzania (CONCEPT) study (online 
supplementary file 2), of which Connected2Care is a substudy, 

Table 1 Elements of final coding frame

Primary category First subcategory
Secondary 
subcategory

Third
subcategory Fourth subcategory

Perceived costs Economic Direct Work –
Transport – 

Indirect Time Accessibility

Family obligations

Emotional Examination – – 

Disease – – 
Perceived benefits Symptoms – – – 

Prevention – – – 
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was obtained from the National Institute for Medical 
Research in Tanzania, reference number NIMR/HQ/R.8a/
Vol. IX/1955. Informed consent was read to all participants 
(online supplementary file 3) and everyone consented and 
signed the consent form prior to data collection starting.

FINDINGS
Characteristics of participants
The mean age for the screening clients was 38.6 years and 
the majority had finished primary education (67%) and 
were monogamously married (67%). Sixty per cent were 
Muslim, 33% were Christian and 1 did not disclose her 
religion. Further, 67% were HIV-negative, and 33% were 
HIV-positive. Eighty per cent had not been screened prior 
to the screening where they tested HPV-positive (table 2).

The context of screening clients
The data collection mirrors the complex context that 
defines the daily lives of Tanzanian women. This context 
needs to be taken into account when wanting to under-
stand reasoning for screening behaviour.

Fifteen out of 31 (48%) approached women accepted 
to participate in the interviews. Reasons for non-partici-
pation were: travelling outside Dar es Salaam (n=5), work 
obligations (n=3), husband had recently died (n=2), 
woman had died (n=2), woman did not wish to participate 
(n=2), woman had developed cancer (n=1), and woman 
was on maternity leave (n=1). Moreover, six women did 
not pick up when calling to invite them into the study.

Perceived benefits of screening
During the interviews, the benefits of attending screening 
were discussed. Two women could not explain why they 
had attended screening, five said it was because of health 
preventive reasons. Eight stated it was due to symptoms 
they wanted to be examined for.

Treatment of symptoms
Women mainly described their reasons for going for 
the patient-initiated screening as the majority had not 
returned for the health provider-initiated follow-up 
screening. Most stated that they went in the first place 
due to gynaecological symptoms, which worried them. 
However, these were not necessarily related to onco-
genic HPV. Grace said that she had a ‘[…] certain kind 
of discharge from the vagina’ (Grace) while Mary described 
that, ‘I was itchy in my private parts’ (Mary). Editha had the 
following reasoning,

My legs used to be numb, and I went to several hos-
pitals and bought drugs from pharmacies for al-
most a year without noticing any improvements. At 
one point, I went to a hospital […] and the doctor 
(asked) […] if I bleed during sexual intercourse to 
which I answered yes […]. At that point, the doc-
tor advised me that I should go for cervical cancer 
screening. (Editha)

The nurses agreed that many women come for screening 
when they have an urging health concern,

Most of the clients […] have problems forcing them 
to come. One of the problems is infertility. They 
say they want to go through cancer screening but 
they don’t have children. That is why they come for 
screening […]. Others come here because they have 

Table 2 Characteristics of screening clients

Characteristics N (%)

Age
  Mean 38.6

  Min. 27

  Max 55

Educational level

  Primary (standard 5–7) 10 (66%)

  Lower secondary (form 1–4) 3 (20%)

  Upper secondary (form 5–7) 1 (7%)

  University/College 1 (7%)

Marital status

  Married monogamous 10 (66%)

  Married polygamous 2 (13%)

  Divorced/Widow 2 (13%)

  Single 1 (7%)

Living conditions

  Husband/cohabiter 12 (80%)

  Other relatives 2 (13%)

  Nobody 1 (7%)

Religion

  Muslim 9 (60%)

  Christian 5 (33%)

  Missing 1 (7%)

HIV

  Negative 10 (67%)

  Positive 5 (33%)

HPV

  Positive 15 (100%)

  Negative 0

Screened prior to HPV test screening

  No 12 (80%)

  Yes 3 (20%)

Attendance follow-up screening (14 months 
past rapid HPV test)

  Attended on scheduled appointment 
date

2 (13%)

  Attended between 7 and 120 days of 
scheduled appointment

4 (27%)

  Did not attend scheduled appointment 9 (60%)
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referral letters. […] Some complain about lower ab-
dominal pain. (Sister Victoria)

Preventive health behaviour
Awareness of cervical cancer and the possibility of 
preventing oneself from getting sick was another major 
reason for prioritising to go for screening,

I went for screening […] just for check-up. I did not 
have any symptoms. […] Awareness is increasing. I 
see more women going to the hospital even if they 
have no symptoms. (Irene)

Mona Lisa described her reflections this way,

I wanted to know my health. […] I thought it is bet-
ter to come early for screening despite the fact that I 
didn’t have any symptoms, so that I could get treated 
early in case I had a problem. (Mona Lisa)

When discussing the reasons for going, it was clear that 
the benefits of coming had to be balanced against the 
challenges, which screening also entailed.

Perceived costs of screening
All women outlined a number of costs, which they 
personally experienced or expected others to have, when 
deciding whether or not to go for screening. This cost-ben-
efit dilemma was present both when having to decide to 
go for the patient-initiated and health provider-initiated 
screening. However, often the challenges of returning for 
health provider-initiated follow-up screening outweighed 
the benefits of going, partly due to the screening only 
entailing the potential benefit of prevention. And partly 
due to a repeated gynaecological examination and the 
challenging label of being HPV-positive.

Emotional costs due to fear of the examination
The gynaecological examination was an element that 
several women described as a factor that prevented them 
from returning to screening. Grace said that,

I think they [ed. women] do not come back because 
of the nature of the screening itself—the gynaeco-
logical examination. It scares them off and it can be 
painful at times. I am one of the people who are also 
afraid. I really wanted to go back but when I thought 
about the gynaecological examination, I said ‘now 
I’m not going back’. (Grace)

A few women thought the examination entailed that 
the cervix was pulled outside the body during the exami-
nation, which frightened them,

The process [ed. examination] was improper as it in-
volved pulling out, squeezing, the cervix. Pulling out 
or squeezing the cervix really hurts. There is pain. 
(Jacklen)

In contrast, several women described the examina-
tion as ‘just fine’ (Happy/Editha), and most stated that 
they felt the nurses treated them really good despite the 

examination being somewhat uncomfortable. The nurses 
supported the women’s statements that fear of the exam-
ination kept some away. But they also experienced that 
most women talked to them about their concerns,

[…] some of them have the fear, but many appreciate 
the examination—‘oh, I thought it was going to be 
painful, but it was not painful’. (Sister Lucky)

Emotional costs due to fear of disease
Cervical cancer was perceived as a dangerous disease that 
was linked to ‘death’ and several women described that it 
was ‘worse than HIV’ (Grace/Irene/Editha). Glory said that,

In case the results are bad, it is like the end of life. 
There is nothing to do. If you have cancer, then you 
are going to die. (Glory)

Despite numerous women stating that they went for an 
initial screening for preventive reasons it appeared that—
contrary to what was expected—the preventive nature 
often vanished once the women found themselves in the 
grey zone of being HPV-positive—having an increased 
risk but still not a patient with cancer. The label of being 
HPV-positive seemed difficult to comprehend and some 
feared they would be diagnosed with cancer if they 
returned,

They [ed. women] are afraid that if they come for 
check-up they will be found to have the disease. […] 
It is said that cancer is more worse than HIV/AIDS. 
So that means when you have cancer you are dead. 
(Editha)

Others interpreted the label ‘HPV-positive’ as being 
‘fine’ and ‘not sick enough’, hence they prioritised more 
urgent needs in their daily lives,

Initially, I was very worried. When the nurses told me, 
they were coming to see me I thought that I already 
have cancer. […] They […] told me that I am HPV-
positive, but it doesn’t mean I have cancer. […] So, 
I was supposed to come back for check-up […] but I 
didn’t come. […] I know that I still have the infection 
and I would like to come, but […] family and eco-
nomic problems, including not being able to afford 
transport to the clinic, made me not attend the clinic. 
(Gladness)

Both fear and other competing challenges were 
elements the nurses also outlined,

They don’t like to come because of the fear of HPV, 
because they think when they are found to be HPV-
positive that will be the end of their life. ‘I don’t want 
to hear again about HPV. I want to forget about it.’ 
That is what they think. […] Others they cannot 
come because they live far from their site of screen-
ing. But also, some of them they don’t have money 
for transport to come for screening. (Sister Lucky)
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Further, it appeared that whereas some women had a 
good understanding of HPV, others had not understood 
that they had tested HPV-positive and what that meant. 
While Mona Lisa said that ‘I have HPV virus that causes 
cervical cancer’ (Mona Lisa), Irene stated that, ‘I don’t know 
if I [am] HPV-positive’ (Irene). Jacklen had expected to 
receive medicine when testing HPV-positive,

I have been told by a nurse […] I [am] found to have 
HPV infection […]. What kind of medication am I 
going to receive? Because I didn’t [ed. receive any 
medication]. (Jacklen)

Direct economic costs
Despite the screening being cost free, related economic 
costs delayed or kept women from returning. Irene 
outlined her tough priorities this way,

Sometimes I don’t have the money for transport. It is 
like, ‘ah, I only have 2000 shillings [ed. less than USD 
1]—should I use it to go to the hospital or buy food 
for the children?’. (Irene)

On top of the costs of transport, the screening also 
meant that income was lost the day they went (box 1). 
Jacklen put it this way,

If I go for examination now I will not be able to go sell 
my fish. (Jacklen)

Indirect economic costs
Apart from the direct economic cost, other indirect costs 
such as time spent accessing the clinic and the waiting 
time at the clinic were contributing factors to why 
returning for a screening was not a top priority. Catherine 
described it this way,

There is a certain number of patients served per day. 
It is twenty per day. So, if you are late you will not 
get any service, they will ask you to return the follow-
ing day. I have responsibilities (and) I want to go for 
screening. But I am afraid that if I arrive there late 
all the numbers will be already gone and [I] will be 
asked to come the next day. (Catherine)

Editha perceived the issue as such,

Others come from upcountry and they come here for 
screening the first time but they find it difficult to 
return. […] When you come back tomorrow you will 
find another huge crowd. (Editha)

DISCUSSION
This study shows that health provider-initiated follow-up 
cervical cancer screening attendance among Tanzanian 
HPV-positive women is a complex phenomenon, which 
is challenged by competing concerns. Motivating factors 
for patient-initiated screening involve treatment of gynae-
cological symptoms and prevention of disease. However, 
the key element of a health provider-initiated follow-up 
screening is prevention, which can be seen as a ‘potential 
benefit’ as a long as the woman is healthy. Hence, this 
can be postponed when other more immediate concerns 
overshadow this need. Challenges that prevent or delay 
women from returning include emotional and economic 
costs, such as the difficult label of being HPV-positive, 
fear of the gynaecological examination, loss of time and 
transport costs.

The screening dilemma found in this study can be 
conceptualised as a theoretical screening attendance 
model (figure 2). The model shows how screening atten-
dance is an action, where women have to account for both 
the costs and benefits of going. While the same costs are 
present for both patient-initiated and health provider-ini-
tiated screening, the health provider-initiated follow-up 
screening is challenged by the circumstance that it only 
contains the potential benefit of prevention. The terms 
‘costs’ and ‘benefits’ are inspired by health economic 
cost-benefit theory.31 However, in this model they are used 
as general concepts and not as quantifiable measures. As 
this model is developed based on these study findings 
alone, future studies may test the validity of the model.

To our knowledge, this is the first study in Africa where 
HPV-positive women have been followed up and asked 

Box 1 Catherine’s story

Today we visited Catherine who had not come for her check-up ap-
pointment. She was […] wearing a blue scarf and we could hear the 
chickens outside while sitting on the floor of her living room when she 
told us her story. (Field note, first author)

Catherine:
Before I went for the screening I had certain symptoms – like […] heavy 
[…] menstrual blood during periods. And also, I had irregular periods. 
[…] And when I had sexual intercourse I had pain […] [and] a lot of 
blood came out. That is why I decided to go for check-up at Ocean 
Road. When I went for the check-up I was found to have a tumour in 
my cervix. […] So, Ocean Road took a biopsy to make sure whether it 
was cancer or not. After 1 week, they called me to go for my results. 
[…] On that day when I went for the results I was very worried. And 
during the week of waiting for the results I was very worried and totally 
sick. So, when they told me that my results are good (ed. the tumour 
was not cancer) (…) I was very happy. The happiest lady in the world. 
After 2 days I had a surgery and the surgery was successful [ed. the 
tumour was removed]. […] I went back to Ocean Road twice [ed. for 
post surgery check-up]. Sister Victoria is the one who screened me. She 
told me ‘now you are fine, you can bear a child. [Ed. at this last post-sur-
gery screening she tested positive for HPV and was given a follow-up 
appointment 14 months later].
I was supposed to come back in April. […] I saw it, but I had no time. 
[…] There is something surrounding me making me not to come back. 
But I want to come back! [It] is because of the hard-economic situation. 
Women are now running searching for food. People are running selling 
vegetable, selling… so that they can get something to eat. But when 
they find themselves sick, they will go back to for check-up. I’m just 
feeling good, I will go next week […]. You see, we Tanzanians, when we 
are healthy we won’t come back…
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for their reasons for attending a health provider-ini-
tiated follow-up appointment or not. Therefore, the 
comparability of the study results is somewhat limited. 
When comparing our results to a study for Nigeria that 
concerns default of follow-up for VIA, the results are 
moderately comparable. Similar to our study, the Nige-
rian study finds financial and time constrains as reasons 
for defaulting a follow-up appointment; however, it does 
not document emotional costs.20 When comparing our 
findings to studies that focus on facilitators and barriers 
of screening uptake, we see that in line with our study, a 
South African study documents the presence of gynaeco-
logical symptoms as an important reason for patient-ini-
tiated screening. However, it also documents the fear of 
having a HIV-test at the same time as the Pap smear and 
low support from peers as potential access barriers, which 
we did not find in this study.19 Similar to our study, other 
studies also report both emotional and economic barriers 
for screening uptake11 13–17 as well as women prioritising 
more contending needs when feeling healthy.17 Yet, 
they also report factors that influence uptake, which 
was not documented by this study, such as husband’s 
approval.11 14 15 It is plausible that facilitators and barriers 
for patient-initiated screening and health provider-initi-
ated follow-up screening somewhat overlap. However, 
further research is needed to confirm this.

Limitations
This study reflects perceptions among screening nurses 
and HPV-positive women in Dar es Salaam and may show 
only one fraction of the complex picture of what affects 
screening follow-up behaviour among HPV-positive 
women. Eligible participants included screening nurses 

and women who had not attended, had delayed atten-
dance or timely attended a follow-up screening. Despite 
the fact that data collection stopping when saturation was 
reached, it is plausible that a more nuanced view would 
have appeared if eligible participants had been limited 
to one of these groups. However, recruitment was diffi-
cult, and we experienced that both attending and non-at-
tending clients shared many considerations.

Lessons learnt
This qualitative study is part of larger complex interven-
tion study called Connected2Care that aims to increase the 
number of HPV-positive women that returns for follow-up 
cervical cancer screening and understand the underlying 
causes of cervical cancer screening behaviour. Together 
with the overall Connected2Care project, this qualitative 
study may help guide future complex interventions and 
screening programmes that involves HPV-testing in an 
African setting. Key elements that are identified in this 
substudy include perceived obstacles for returning for 
screening, such as fear of gynaecological examination, 
loss of time and transportation costs. If these findings are 
confirmed by other large-scale studies, future screening 
programmes could try to address these obstacles, for 
example, by conducting the follow-up screening as part 
of an outreach service with self-sample HPV test.

CONCLUSION
Tanzanian women’s lives are filled with tough priori-
ties, and in this context of competing obligations and 
concerns, attending to one’s own personal health may 
not always be the top priority. This qualitative paper has 

Figure 2 Screening attendance model.
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documented that the status as ‘HPV-positive’ is a difficult 
label, and that the key element of a health provider-ini-
tiated follow-up screening is ‘prevention’, which can be 
postponed when other more immediate concerns are 
present. The potential benefit of prevention does not 
necessarily outweigh the emotional and economic cost of 
attending a follow-up screening.
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