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A B S T R A C T

Background: Effective management of cervical precancerous lesions requires appropriate posttreatment follow- 
up. In Cameroon like in many Low-and-Middle-Income Countries (LMICs), most women treated for cervical 
precancers do not present for posttreatment follow-up. The aim of this study was to investigate if a telephone 
reminder sent to women about missed follow-up appointment could reduce the proportion of those who fail to 
attend the recommended follow-up, and to examine the association of telephone reminders with posttreatment 
follow-up adherence.
Methods: We carried out a randomized controlled trial nested within a cohort of women screened and treated for 
cervical precancer (based on positive VIA/VILI results) in a screen-and-treat cervical cancer prevention program 
in Cameroon. Women who had met clinical criteria for posttreatment follow-up of cervical precancer and did not 
attend the follow-up appointment within 3 years of precancer treatment were randomly selected and allocated in 
a 1:1 ratio to the intervention group (receiving a telephone call and text message reminder in addition to the 
counselling done at the clinic after precancer treatment) and the control group (no telephone reminder after the 
in-clinic counselling following precancer treatment, per standard of care). Women in the intervention group were 
contacted by phone, reminded on the importance of posttreatment follow-up they had missed, and invited to 
return to the clinic for follow-up. The telephone calls were followed by a text message to enhance the under
standing of the telephone conversation. The rate of posttreatment follow-up in the intervention group was 
compared to that of the control group six months after the telephone reminders. A logistic regression analysis was 
carried out to examine the association between telephone reminders and posttreatment follow-up adherence. 
Statistical significance was set at p < 0.05.
Results: Between 2022 and 2023, up to 203 women treated for cervical precancers who failed to return to the 
hospital for posttreatment follow-up within 3 years of receiving precancer treatment were enrolled in this study. 
Posttreatment follow-up following the telephone reminders was 25.6 % (22/86) and 6.1 % (6/99) in the 
intervention and control groups, respectively (p<0.001). In the logistic regression analysis, women who received 
the telephone reminders were four times [aOR = 3.97, 95 %CI (1.29––12.17), p=0.016)] more likely to return 
for precancer posttreatment follow-up compared to those who did not receive the telephone reminders. Women 
treated for low-grade cervical precancerous lesions were over five times [aOR=5.44, 95%CI (1.00   29.63), p =
0.059] more likely to attend posttreatment follow-up compared to those treated for high-grade lesions. HIV 
status was not associated with adherence to posttreatment follow-up. The overall posttreatment follow-up rate 
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increased significantly (p = 0.0024) from 26.45 % (73/276) at baseline, to 36.59 % (101/276) following the 
intervention.
Conclusion: Telephone reminders of women treated for cervical precancer who missed their posttreatment 
appointment in screen-and-treat program in Cameroon significantly increased adherence to posttreatment 
follow-up. Despite these promising findings, the overall rate of missed posttreatment appointment remained 
high, suggesting that beyond the lack of education, other factors such as cultural, financial and geographic 
barriers may play a role in the observed poor adherence to posttreatment follow-up in LMICs. Incorporating 
telephone reminders into the health package of services for cervical precancer prevention in these settings can 
improve adherence to posttreatment follow-up.

1. Introduction

Posttreatment follow-up among women treated for cervical precan
cerous lesions in Low-and Middle-Income Countries (LMICs) is generally 
low compared to High-Income countries (HICs) (Habinshuti et al., 2020; 
Garcia et al., 2022; Manga et al., 2023). Cervical cancer typically arises 
from precancerous lesions that appear many years before transformation 
into invasive malignancy, which allows for screening and treatment of 
precancerous lesions; ultimately preventing their progression to cervical 
cancer. Smaller or lower-grade precancerous lesions are usually treated 
by ablation using cryotherapy or thermal ablation (TA) while larger or 
higher-grade precancerous lesions are often treated by excision using 
Large Loop Excision of the Transformation Zone (LLETZ) (World Health 
Organization, 2021). Continuum of care is critical for women screened 
and treated for cervical precancer to monitor and re-treat persistent or 
recurrent lesions as needed. In LMICs where access to basic healthcare 
services is limited, the World Health Organization (WHO) routinely 
recommends the first posttreatment follow-up appointment at one year, 
with a schedule for subsequent follow-ups based on the findings of the 
first follow-up visit (World Health Organization, 2021). Adherence to 
posttreatment follow-up should be prioritized for human immunodefi
ciency virus (HIV)-positive women because they have higher risk of 
treatment failure. HIV-positive women with CD4 counts fewer than 200 
cell/m2 are more likely to experience recurrence or persistence of pre
cancerous lesions compared to their HIV negative counterparts (World 
Health Organization, 2021; WHO, 2020; Oga et al., 2016; WHO, 2021). 
At a time when the WHO is strategizing on eliminating cervical cancer 
worldwide, posttreatment follow-up should be given utmost importance 
to ensure that patients treated for cervical precancer do not get lost with 
persistent or recurrent lesions. In a context where management of 
invasive cervical cancer is resource-demanding and logistically chal
lenging for both patients and healthcare providers (Ngalla et al., 2024), 
priority should be given to primary prevention with HPV vaccination 
(Fokom-Defo et al., 2024) and secondary prevention with screening 
followed by treatment of precancerous lesions (Fokom-Domgue et al., 
2014).

The Cameroon Baptist Convention Health Services (CBCHS), a faith- 
based healthcare organization operates the largest and most compre
hensive cervical cancer prevention program in Cameroon known as the 
Women’s Health Program (WHP). The WHP has adopted the screen-and- 
treat approach recommended by the WHO for LMICs (WHO, 2021), in 
which screening is linked to treatment of precancerous lesions to reduce 
the lost to follow up. From 2007 to 2022 CBCHS-WHP has screened over 
120,000 women for cervical cancer from across the country and treated 
over 5,000 of those who tested positive for cervical precancer. Although 
beginning 2020, WHP commenced the use Human Papillomavirus 
(HPV) testing as primary screening for women aged 30 years and older 
following a pilot study that assessed the feasibility of such approach in 
this limited-resource setting (Fokom Domgue et al., 2020), the program 
has relied principally on Visual Inspection with Acetic acid and Lugol’s 
Iodine (VIA/VILI) enhanced by Digital Cervicography (DC). The pro
gram has a coordination office and runs a database for women enrolled 
in cervical cancer screening.

An interobserver agreement of DC interpretations of VIA has 

demonstrated that the program is meeting the expected standards in 
terms of reproducibility and quality assurance (Manga et al., 2015; 
Lince-Deroche et al., 2018; Susan et al., 2017). WHP adheres to WHO 
guidelines for posttreatment follow-up of women treated for cervical 
precancers (DeGregorio et al., 2016, 2017; Johnson et al., 2018; WHO, 
2021). In a previous cohort of women screened by the WHP using VIA/ 
VILI enhanced by DC, women diagnosed with cervical precancer were 
followed up for five years. Of the 344 women treated for positive VIA/ 
VILI results in that cohort, only half (190, 55.23 %) returned for post
treatment follow-up within five years following initial precancer treat
ment (Manga et al., 2023). These findings suggested important lapses in 
posttreatment follow up among women treated for cervical precancer in 
Cameroon. In a qualitative study conducted among WHP patients and 
healthcare providers, three major barriers to posttreatment follow-up 
emerged: personal barriers (fear, low level of education, and poverty), 
clinic barriers (healthcare providers’ attitudes, cost of services, and 
inadequate counselling), and social barriers (male partner’s influence, 
distance, and availability of alternative treatment). Among the proposed 
strategies that loomed from this qualitative study to address the 
observed barriers to posttreatment follow-up was the use of telephone 
reminders which laid the foundation of the present study (Manga et al., 
2019).

The purpose of this study was to assess the impact of telephone re
minders on posttreatment follow-up among women treated for cervical 
precancers in Cameroon, and to examine the sociodemographic and 
clinical factors associated with posttreatment follow-up in a cohort of 
women enrolled in a screen-and-treat cervical cancer prevention pro
gram who missed their initial posttreatment appointment.

2. Methods

2.1. Study design

We carried out a randomized controlled trial nested within a cohort 
of women treated for cervical precancer in Cameroon. Our study pop
ulation consisted of women screened and treated for VIA/VILI positive 
lesions between 2019 and 2020 by the CBCHS-WHP, who did not return 
for posttreatment follow-up within three years of initial treatment. The 
study flow-chart is summarized in Fig. 1.This trial has been registered in 
the Pan African Clinical Trial Registry (pactr.samrc.ac.za) database 
under the unique identification number: PACTR202503518406969.

2.2. Randomization

Study participants were randomly allocated in a 1:1 ratio into two 
groups: the intervention and the control groups. A simple ballot pro
cedure was done to determine the start point for allocating enrolled 
women into the two groups. One was picked as the start point for allo
cating participants into the intervention group and thus every woman 
having an odd serial number was allocated to the intervention group, 
while every woman with an even serial number was allocated to the 
control group. Given the nature of intervention (telephone reminder), 
women enrolled in this trial were not concealed to the group allocation. 
While the WHP data manager who assigned participants to the trial was 
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not blinded to the group allocation, WHP providers who saw patients in 
the WHP clinics for posttreatment follow-up were blinded.

2.3. Intervention

Women in the intervention group were contacted by phone, 
reminded/educated on the importance of posttreatment follow-up, and 
invited to return to the clinic for a follow-up appointment. Telephone 
reminders were sent in two steps: In the first step, a phone call was made 
to the telephone number provided by women in their medical record to 
ensure that we were dealing with the actual patients. If the women did 
not respond to the phone call or if the telephone number found in their 
medical records was unavailable, we repeated the phone call at 5-day 
intervals up to three times until we were able to talk to the patients. If 
we failed to communicate with a patient by phone after the third 
attempt, she was considered unavailable. In the second step, women 
were sent a text message one week after the phone call. Only women 
who were successfully contacted by phone call and identified as actual 
patients were sent the text message.

The text message was sent in English or French to ensure clarity of 
the messaging and a better understanding of the importance of follow- 
up. The telephone call and the text message stated that posttreatment 
follow-up date had passed and why there was a need for women to re
turn to the clinic for follow-up. WHP clinics that could provide the 
follow-up care based on proximity were indicated to the patients. All 
phone reminders were made by the WHP data manager to ensure 
confidentiality and consistency. Adherence to follow-up among women 
treated for cervical precancer who did not present for posttreatment 
follow up within 3 years of precancer treatment was measured at 6 
months following the phone calls.

We expected that telephone reminders to women who missed their 
initial posttreatment follow-up appointment would increase adherence 
to follow-up by at least 10 %. Because we prioritized evaluating the 
effect of phone reminders on posttreatment follow-up adherence, we 
opted for the per-protocol approach as the main analysis in this clinical 
trial. As a result, those who could not be reached by phone were 
excluded from our primary analyzes.

2.4. Data extraction

Data were abstracted from electronic and paper medical records in 
collaboration with the WHP data manager, checked for accuracy, coded, 
and de-identified. Most data were collected at enrollement of study 
participants. Six months following the telephone calls, adherence to 
posttreatment follow-up in the intervention and the control groups were 
compared (Fig. 1).

The study received ethical approval from the CBCHS Institutional 
Review Board and the Institutional Review Board of the Faculty of 
Health Sciences of the University of Buea, in Cameroon.

2.5. Measures

Outcome variable:
Our dependent variable was adherence to posttreatment follow-up 

coded as Yes or No. Posttreatment follow-up adherence (Yes) referred 
to women treated for VIA/VILI positive lesions in 2019/2020 who had 
returned to a WHP clinic for posttreatment follow-up visit within three 
years of initial treatment, i.e, between July 2022 and January 2023. 
Posttreatment follow-up nonadherence (No) referred to women treated 
for VIA/VILI positive lesions in 2019/2020 who had not returned for 
posttreatment follow-up visit within three years of initial treatment, i.e, 
between July 2022 and January 2023.

Co-variates:
For this study, the independent variables were selected based on 

their potential association with adherence to posttreatment follow-up 
according to the literature. They were classified into sociodemo
graphic, health-related/clinical and study/environmental characteris
tics. The sociodemographic variables were: age at the time of precancer 
treatment (<30, 30–49, and ≥ 50 years); level of education [0 to 7 years 
(primary level), 8 to 14 years (secondary level) and ≥15 years (tertiary 
level)]; marital status (single/divorced/widowed; married/living with a 
partner); employment status (employed; or self-employed). The health- 
related/clinical variables were: VIA/VILI lesion characteristics (low- 
grade versus high-grade), HIV status (negative versus positive), and 
treatment modality (ablation versus excision). The study/environmental 
variables were: year of precancer treatment (2019 or 2020), study group 

Women treated for cervical 
precancerous lesions who did 
not return for posttreatment 
follow-up. (n=203)

Women who received 
posttreatment follow up telephone 
reminder (call and text message) 
within 2 weeks following the missed 
clinical appointment (Intervention 
Group) (n=104/203, 51.12%)

Women contacted by phone who
returned for posttreatment follow-

up (n=22/86, 25.58%)

Women contacted by phone who
did not return for posttreatment 
follow-up. (n=64/86, 74.42%)

(n=93/99, 93.94%)

Women not contacted by phone 
 

Women not contacted by phone 
who did not return for  
posttreatment follow-up.

 returned for posttreatment 
-up (n=6/99, 6.06%)women who did not received 

post-treatment follow up 
telephone reminder (Control 
Group)

(n=99/203, 48.77%)

Women in the intervention group 
who could not be contacted by 

phone, (n=18/104, 17.31%), not
included in the main analysis

follow
who

Fig. 1. Study Design, and adherence to Posttreatment Follow-up among Women who received cervical precancer treatment and who missed their initial post
treatment appointment, per protocol analysis. Source: Study Research Team, 2022.
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(intervention or control), and region of the country where precancer 
treatment was provided (Centre, Littoral, Northwest, South, Southwest, 
and West). Data on selected co-variates were extracted from the CBCHS- 
WHP database. These data were collected by the WHP data manager 
from medical records of women screened for cervical cancer in the 
various WHP sites before the intervention to identify the study popu
lation (women who did not attend the posttreatment follow-up), and six 
months after the telephone reminders to evaluate adherence to post
treatment follow-up following the intervention.

2.6. Statistical analysis

Clinical trial analysis:
The proportion of women treated for cervical precancer, who missed 

their initial posttreatment follow-up appointment and who returned to 
the clinic for posttreatment follow-up within six-month of receiving 
telephone reminders was compared between the intervention and con
trol groups. While the intention-to-treat (ITT) approach is commonly 
used for analyzing randomized controlled trials (Detry and Lewis, 2014), 
priority was given to accurately evaluate the effect of our intervention 
(telephone reminders) on women’s adherence to posttreatment follow- 
up. Therefore, the per-protocol (PP) approach in which only partici
pants who adhered to the study protocol are considered, was used as our 
main analysis (Hernán and Robins, 2017). Since the sociodemographic, 
clinical and environmental characteristics of women assigned to the 
intervention group who could not be contacted by phone did not 
significantly differ from those who could be contacted by phone (data 
not shown), using the PP approach as our primary analytic method did 
not eliminate the benefits of randomization. To further mitigate the risk 
of systematic bias and evaluate the robustness of our findings, we 
repeated the analyzes using the ITT approach. Because the results of the 
ITT analysis did not meaninglfully differ from our main findings, they 
are not presented here.

Logistic regression analysis:
In addition to our primary study outcome, the association between 

telephone reminders and adherence to posttreatment follow-up was 
examined using a simple logistic regression analysis, while adjusting for 
potential confounders. All variables with p < 0.2 in the bivariate anal
ysis were entered in the multivariable logistic regression model. A 
backward stepwise selection was performed, using p-value > 0.2 as 
removal criterion. In the logistic regression analysis, posttreatment 
follow-up adherence (Yes/No) was the dependent variable; telephone 

reminder (Yes/No) the primary predictor; while other co-variates were 
the independent variables.

The results of the logistic regression analysis were summarized using 
odds ratios (ORs) with 95 % confidence intervals (95 % CI) and p-values. 
Statistical significance was two-sided and set at p < 0.05. All statistical 
analyses were performed using STATA version 17.

3. Results

3.1. Description of the study population and study arms

A total of 203 women treated for cervical precancer between 2019 
and 2020 in the CBCHS-WHP’s screen-and-treat program, who did not 
return for posttreatment follow-up within three years of initial pre
cancer treatment were enrolled in this study (Fig. 1). Eighteen (18) of 
the 104 women assigned to the intervention group could not be reached 
by telephone, thus our analysis included 86 (46.49 %) women in this 
group. All the 99 (53.51 %) women assigned to the control group were 
included in the study. Most study participants [77.3 % (143/185)] 
received precancer treatment in 2019. (Table 1).

3.1.1. Sociodemographic characteristics of study participants
Women enrolled in this study were treated in six (Centre, Littoral, 

Northwest, South, Southwest and West) of the 10 regions of Cameroon, 
with Littoral being the modal [31.89 % (59/185)] region. The average 
age of participants was 34.43 years (SD: 09.04 and range: 23–70) and 
the modal age group was 30 – 49 years [60.54 % (112/185)] (Table 1). 
Study participants attended some primary school and 40.23 % (70/174) 
of them completed primary school. Most women [82.7 % (153/185)] 
enrolled in this trial were self-employed, and involved in small busi
nesses (hairdressing, petit-trading, and farming). More than half [59.02 
% (108/185)] were married or living with a partner (Table 1). Consis
tent with our previous observations, the baseline posttreatment follow- 
up rate in this cohort of women treated for positive VIA/VILI results was 
26.45 % (73/276), per current CBCHS-WHP’s guidelines that recom
mend counselling about posttreatment follow-up to be done at the clinic 
with the date of follow-up appointment scheduled by the WHP provider 
after treatment for cervical precancer and before the patient is 
discharged.

3.1.2. Clinical characteristics of study participants
Up to 23.73 % (42/177) of study participants were living with HIV 

Table 1 
Sociodemographic Characteristics of Study Participants Source: Study Research Team, 2022.

Variable Category Total Control Group Intervention Group p- 
value

Frequency 
(n)

Percent 
(%)

Frequency 
(n)

Percent 
(%)

Frequency 
(n)

Percent 
(%)

Year of precancer treatment 2019 143 77.3 88 88.89 55 63.95 <0.001
2020 42 22.7 11 11.11 31 36.05

Study Region Centre 34 18.38 21 21.21 13 15.12 0.689
Littoral 59 31.89 31 31.31 28 32.56
Northwest 53 28.65 27 27.27 26 30.23
South 17 9.19 8 8.08 9 10.47
Southwest 17 9.19 8 8.08 9 10.47
West 5 2.7 4 4.04 1 1.16

Age at precancer treatment 
(Years)

19–––29 62 33.51 35 35.35 27 31.40 0.099
30–––49 112 60.54 55 55.56 57 66.28
>= 50 11 5.95 9 9.09 2 2.33

Education Level Primary 70 40.23 32 34.78 38 46.34 0.249
Secondary 39 22.41 21 22.83 18 21.95
Tertiary 65 37.36 39 42.39 26 31.71

Employment Status Employed 32 17.3 15 15.15 17 19.77 0,408
Self-employed 153 82.7 84 84.85 69 80.23

Marital Status Married/living with a 
partner

108 59.02 57 58.16 51 60.00 0.801

Single/separated/ 
widowed

75 40.98 41 41.84 34 40.00
​
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and 81.25 % (143/176) of cervical precancers diagnosed were charac
terized as low-grade per VIA/VILI examination. Most women with low- 
grade cervical precancerous lesions received ablative treatment [(81.22 
% (147/181)], per standard of care (Table 2). During the study period, 
15.14 % (28/185) of treated women who did not present for the post
treatment follow within 3 years of receiving precancer treatment, 
returned to the WHP for follow-up appointment. Of these 28 women 
who returned for posttreatment follow-up 6 months after the telephone 
reminders, 22 (78.57 %) were in the intervention group and 6 (21.43 %) 
in the control group (Table 2). There was no statistically significant 
difference between the intervention and control groups, in terms of 
sociodemographic, clinical and environmental characteristics, except 
for year of precancer treatment. (Tables 1 and 2).

3.2. Adherence to posttreatment follow-up among women treated for 
cervical precancer who missed their initial clinical appointment, overall 
and by study arm

Of the 276 women treated for cervical precancer in 2019/2020, 203 
(73.55 %) did not return to the hospital for posttreatment follow-up 
within 3 years of receiving precancer treatment. These 203 women 
were randomly assigned into intervention [104 (51.23 %)] and control 
[99 (48.77 %)] groups.

Six months after the telephone reminders, 25.59 % (22/86) of 
women in the intervention arm presented to a WHP clinic for post
treatment follow-up versus only 6.06 % (6/99) of women in the control 
arm. The average posttreatment follow-up rate among women enrolled 
in this clinical trial during the study period (i.e., six months after the 
telephone reminders) was 15.14 % (28/185). The overall posttreatment 
follow-up (including all women treated for cervical precancer in 2019/ 
2020) increased significantly from 26.45 % (73/276) before the inter
vention (at baseline), to 36.59 % [(101/276), p = 0.0024] following the 
intervention. The 10.14 % increase in the cervical precancer posttreat
ment follow-up adherence achieved between the baseline and the post- 
intervention evaluation was mainly attributed to the telephone re
minders as 22 of the 28 women who returned to the clinic for post
treatment follow-up were coming from the intervention group (Fig. 2).

3.3. Impact of telephone reminders and factors associated with adherence 
to posttreatment follow-up among women treated for cervical precancer

In the per-protocol analysis, of the 28 women who presented for 
posttreatment follow-up during the study period, 22 (25.58 %) were in 
the intervention group and 6 (6.06 %) in the control group (p < 0.001) 
(Fig. 1 and Fig. 2). There was a statistically significant association be
tween cervical precancer posttreatment follow-up adherence and tele
phone reminders when the intervention group was compared to the 
control group.

In the logistic regression analysis, women who received the tele
phone reminders were four times [adjusted odds ratio (aOR) = 3.97, 95 
% CI (1.29–12.17), p = 0.016)] more likely to return to the hospital for 
posttreatment follow-up compared to those who did not receive tele
phone reminders. (Fig. 2 and Table 3).

Year of precancer treatment was found to be significantly associated 

with adherence to posttreatment follow-up, with women who received 
treatment in 2020 being nearly 7 times [aOR = 6.87, 95 % CI (2.32– 
20.40), p = 0.001] more likely to attend posttreatment follow-up 
compared to those who were treated in 2019. (Fig. 2 and Table 3).

Women treated for low-grade cervical precancerous lesions were 
over five times [aOR = 5.44, 95 % CI (1.00–29.63), p = 0.059] more 
likely to attend posttreatment follow-up compared to those treated for 
high-grade lesions. No statistically significant association was found 
between HIV status and posttreatment follow-up (Fig. 2 and Table 3).

4. Discussion

In this pilot clinical trial, we assessed the impact of a simple and low- 
cost intervention (telephone reminders) on adherence to posttreatment 
follow-up among women treated for positive VIA/VILI screening results 
who failed to attend their scheduled follow-up appointment, within a 
screen-and-treat cervical cancer prevention program in Cameroon. Our 
study demonstrated that telephone reminders improved follow-up 
adherence among women treated for cervical precancer who had 
missed posttreatment follow-up appointments. This finding is consistent 
with previous reports on the efficacy of mobile technologies from other 
LMICs. In a study evaluating follow-up for cervical cancer screening 
among women with positive HPV test in Honduras, a single phone call 
was effective to prompt those who received ablative treatment for cer
vical precancer to return for rescreening (Thomson et al., 2020). In 
another study to improve routine childhood immunization using tele
phone reminders in Nigeria, women in the intervention arm reported 
higher uptake of childhood immunization compared to their counter
parts in the control arm (Brown and Oluwatosin, 2017). A third study in 
India found that participation in a telephone call intervention can 
improve hypertensive patients’ compliance and retention in care 
(Kannure et al., 2021).

In our study, the cost of the intervention we implemented (telephone 
reminder) in terms of personnel time/level of effort and telephone bill 
could be estimated between one to three USDs per patient, and we had to 
call 86 women to have 22 (25.58 %) of them return for posttreatment 
follow-up within six months of receiving the telephone reminders. A few 
USDs call per patient to remind women about the importance of post
treatment follow-up appears to be affordable, feasible and acceptable in 
most LMICs. In many HICs like Australia, telephone reminder is part of 
the basic health package, including for preventive services (Beauchamp 
et al., 2020). Though the availability and use of mobile phones is on the 
rise in most LMICs, there are still some low-income groups who cannot 
afford mobile phones. Even when the mobile phones are available, 
cellular network in many remote areas in LMICs remains inadequate. 
This can create a technological barrier to introducing the telephone 
reminder model into the healthcare package in some parts of LMICs.

The year when precancer treatment was provided was significantly 
associated with posttreatment follow-up in our study. Women who were 
reminded to come for posttreatment follow-up at fewer than three years 
were more likely to attend their clinical appointment compared to those 
who were reminded later . This could be an indication that telephone 
reminders work better for shorter appointments than for longer ones. In 
another study of women screened for cervical cancer in Cameroon, a 

Table 2 
Clinical characteristics of study participants Source: Study Research Team, 2022.

Total Control Group Intervention Group p-value

Variable Category Frequency (n) Percent (%) Frequency (n) Percent (%) Frequency (n) Percent (%)

HIV status Positive 42 23.73 25 26.60 17 20.48 0.34 
Negative 135 76.27 69 73.40 66 79.52

Lesion characteristics Low-Grade 143 81.25 78 82.98 65 79.27 0.529
High-Grade 33 18.75 16 17.02 17 20.73

Treatment modality Ablative 147 81.22 80 84.21 67 77.91 0.278
Excisional 34 18.78 15 15.79 19 22.09
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follow-up rate of 99.1 % after one month of receiving ablative treatment 
for precancerous lesions was reported (Viviano et al., 2017). In additon 
to the closer follow-up appointment date, the high rate of follow-up 
observed in this study by Viviano et al, was explained by the fact that 
treated women who returned to the hopsital for follow-up were reim
bursed transportation fees, unlike in our study where women did not 
receive any financial incentive for returning to the clinic for follow-up. 
In the WHP’s cervical cancer prevention program, women are usually 
given a follow-up appoitment one year after receiving treatment for 
precancer, unless they develop serious side effects or have symptoms 
that prompt them to return to the clinic ealier. As noted in the qualita
tive study by Manga et al., forgetfulness was a major reason for low 
posttreatment follow-up in our setting (Manga et al., 2019). In the 
absence of complications or concerns related to their care, it is common 
for patients to forget longer appointments compared to shorter ones. 
Since posttreatment follow-up appointment for cervical precancer are 
usually given after a year within the WHP, the risk of appointment 
forgetfulness should not be minimized, especially in the absence of any 
reminder. Thus, it is important to explore simple and easy-to-implement 
strategies like telephone reminders to mitigate this forgetfulness.

Women treated for high-grade precancerous lesions were less likely 
to adhere to posttreatment follow-up compared to those treated for low- 
grade precancerous lesions. These findings are not corroborated by a 
previous study conducted in Honduras, in which women with high- 
grade precancerous lesions had a higher rate of posttreatment follow- 
up one year after treatment (Slavkovsky et al., 2020). This discrep
ancy could be explained to some extent by the cultural and socio
demographic differences between the two populations one one hand, 

and by the definition of posttreatment follow-up adherence on the other 
hand, which was determined within three years of initial treatment in 
our trial, compared to the study by Slavkovsky, et al., where posttreat
ment follow-up adherence was defined at one year after receiving pre
cancer treatment. People with high-grade lesions are more likely to have 
personal barriers like fear of being diagnosed with a persistent or pro
gressing disease (Manga et al., 2019). Therefore, the lower odds of 
posttreatment follow-up observed among women with high-grade le
sions in our study could be caused, at least in part, by the greater 
apprehension or fear of recurrent disease, compared to women treated 
for low-grade lesions. Furthermore, because women with high-grade 
cervical lesions are more likely to have a lower health literacy level 
compared to those diagnosed with lower-grade cervical lesions, they 
may be less aware of the need for posttreatment follow-up compared to 
the later.

There was no significant association between HIV status and 
adherence to posttreatment follow-up. In a cross-sectional study based 
on a secondary analysis of the 2018 demographic and health survey in 
Cameroon, HIV positive women were more likely to seek cervical cancer 
prevention services than HIV negative women (Okyere et al., 2021). 
Consistent with our findings, a previous report from a cohort of women 
screened and treated within the WHP found no association between HIV 
status and adherence to posttreatment follow-up after 5 years of 
receiving treatment for cervical precancerous lesions (Manga et al., 
2023). Since the risk of disease recurrence and treatment failure is 
higher among HIV positive women compared to HIV negative women 
(De Vuyst et al., 2014), initiatives to improve adherence to posttreat
ment follow-up in high-burden settings should focus on high-risk groups 

Fig. 2. Proportion of women treated for cervical precancer in Cameroon who presented to the hospital for posttreatment follow-up after the intervention per Study 
Group, Year of precancer treatment, HIV status and precancerous lesions characteristics.
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such as HIV positive women.
Our study had some limitations. Although most women enrolled in 

this trial provided contact information in their medical records, nearly 
one-fifth of those assigned to the intervention arm who had reported a 
phone number through which they could be contacted, were 

unreachable during the study period. Despite the progress made to 
improve access to digital technology in Africa over the past decades, our 
finding reflects the relatively low penetration of mobile phone tech
nology in LMICs especially in rural and remote areas; and underscores 
the need for alternative and culturally appropriate methods such as 
patient navigation tools adapted to the poor transportation network seen 
in many LMICs and liaison with community health workers to better link 
patients in the community with the health system (Fokom Domgue et al., 
2020). Due to the lack of relevant data, additional confounders such as 
the place of women’s residence (rural/urban), their socio-economic 
status (income) and their distance to the closest healthcare facility 
where they could go for posttreatment follow up were not considered as 
co-variates. As a result, these common predictors of access to cervical 
screening and/or posttreatment follow-up in LMICs (Manga et al., 2019; 
Cunningham et al., 2015) may have contributed to some extent, to yield 
a certain level of selection bias in our study population. However, the 
risk of bias associated with these factors was mitigated by the 
randomization.

While phone calls and text messages in this trial were only sent to 
women who failed to attend their follow-up appointment (i.e., after the 
date of the missed clinical appointment), sending telephone reminders 
to all treated women prior to their scheduled posttreatment date might 
have further contributed to increase women’s adherence to follow-up. In 
subsequent efforts, we plan to assess the feasibility and cost- 
effectiveness in our setting of this systematic approach that seems to 
be more pro-active, compared to the targeted approach used in the 
present study which was more delayed.

5. Conclusion

In LMICs like Cameroon, telephone reminders have the potential to 
increase posttreatment follow-up adherence among women treated for 
cervical precancer who do not present to the hospital for follow-up 
services. Incorporating this simple and affordable intervention into 
cervical cancer prevention programs in high-burden settings could 
improve screening uptake and posttreatment follow-up, thereby 
contributing to the reduction of the burden of cervical cancer. For a 
better outcome, telephone reminders should be done earlier, i.e, a few 
weeks before the posttreatment appointment date, and directed towards 
high-risk groups such as HIV positive women and those with a low level 
of education. Health seeking behavior and women’s awareness and 
knowledge about cervical cancer should be equally enhanced by 
healthcare providers and other community stakeholders to improve 
adherence to posttreatment follow-up. Further studies involving larger 
sample sizes and accounting for additional predictors such as socio- 
economic status of women, their place of residence, and the distance 
to the healthcare facility are needed to further assess the cost- 
effectiveness of a strategy based on telephone reminders in improving 
cervical precancer posttreatment follow-up in LMICs.
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Table 3 
Factors associated with adherence to Posttreatment follow-up among women 
treated for cervical precancer in Cameroon who missed their scheduled clinical 
follow-up appointment. Source: Study Research Team, 2022.

Variable Posttreatment 
Follow-up

cOR 
(95 % 
CI) 

p- 
value

aOR 
(95 % 
CI)

p- 
value

No (%) Yes (%)

Year of Treatment
2019 132 

(92.31)
11 
(7.69)

1 ​ ​ ​

2020 25 
((59.52)

17 
(40.48)

8.16 
(3.4 
19.5)

<0.001 6.87 
(2.35 
20.45)

<0.001

Study Group
Control 93 

(93.94)
6 (6.06) 1 ​ ​ ​

Intervention 64 
(74.42)

22 
(25.58)

5.33 
(2.1 
13.9)

0.001 3.97 
(1.3 
12.2)

0.016

Age (Years)
23 – 29 50 

(80.65)
12 
(19.35)

1 ​ ​ ​

30 – 49 97 
(86.61)

15 
(13.39)

0.64 
(0.3 
1.5)

0.301 ​ ​

>= 50 10 
(90.91)

1 (9.09) 0.42 
(0.1 
3.6)

0.425 ​ ​

Education Level
Primary 59 

(84.29)
11 
(15.71)

1 ​ ​ ​

Secondary 30 
(76.92)

9 
(23.08)

1.61 
(0.6 
4.3)

0.344 ​ ​

Tertiary 58 
(89.23)

7 
(11.11)

0.65 
(0.2 
1.8)

0.401 ​ ​

Occupation
Self- 

employed
130 
(85.62)

22 
(14.38)

1 ​ ​ ​

Employed 26 
(81.25)

7 
(10.77)

0.73 
(0.3 
2.0)

0.532 ​ ​

Marital Status
Married 93 

(86.11)
15 
(13.89)

1 ​ ​ ​

Single 62 
(82.67)

13 
(17.33)

1.3 
(0.6 
2.9)

0.525 ​ ​

HIV Status
Negative 112 

(82.96)
23 
(17.04)

1 ​ ​ ​

Positive 38 
(90.48)

4 (9.52) 1.95 
(0.6 
6.0)

0.244 ​ ​

Cervical Lesion Characteristics
High-Grade 31 

(93.94)
2 (6.06) 1 ​ ​ ​

Low-Grade 117 
(81.82)

26 
(18.18)

3.44 
(0.8 
15.3)

0.104 5.44 
(1.0 
29.6)

0.049

Treatment Modality
Ablative 123 

(83.67)
24 
(16.33)

1 ​ ​ ​

Excisional 30 
(88.24)

4 
(11.76)

0.68 
(0.2 
2.1)

0.509 ​ ​

cOR: crude odds ratio; aOR: adjusted odds ratio; 95%CI: 95% confidence 
interval.
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