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Abstract 

Objectives:  The World Health Organization’s (WHO) global strategy for cervical cancer elimination has set the target 
of 70% of women screened in all countries by 2030. Community sensitization through media is often used, but com‑
munity health workers’ (CHW) involvement may contribute to improving screening coverage. We aimed to assess 
effectiveness and costs of two cervical cancer screening recruitment strategies conducted in a low-resource setting.

Methods:  The study was conducted in the West Region of Cameroon, in the Health District of Dschang, a commu‑
nity of 300,000 inhabitants. From September 2018 to February 2020, we recruited and screened women for cervical 
cancer in a single-visit prevention campaign at Dschang District Hospital. During the first 9 months, recruitment was 
only based on Community Information Channels (CIC) (e.g.. street banners). From the tenth month, participation of 
CHW was added in the community after training for cervical cancer prevention counselling. Population recruitment 
was compared between the two strategies by assessing the number of recruited women and direct costs (CHW costs 
included recruitment, teaching, certification, identification badge, flyers, transport, and incentives). The intervention’s 
cost-effectiveness was expressed using an incremental cost-effectiveness ratio (ICER).

Results and discussion:  During the period under study, 1940 women were recruited, HPV positive rate was 18.6% 
(n = 361) and 39 cases of cervical intraepithelial neoplasia grade 2 or worse (CIN2+) were diagnosed. Among 
included participants, 69.9% (n = 1356) of women were recruited through CIC as compared to 30.1% (n = 584) by 
CHW. The cost per screened woman and CIN2+ diagnosed was higher in the CHW group. The ICER was 6.45 USD or 
16.612021Int’l$ per screened woman recruited by CHW. Recruitment in rural areas increased from 12.1 to 61.4% of all 
women included between CIC-led and CHW-led interventions. These outcomes highlight the importance of training, 
preparing, and deploying CHW to screen hard-to-reach women, considering that up to 45% of Cameroon’s popula‑
tion lives in rural areas.

Conclusion:  CHW offer an important complement to CIC for expanding coverage in a sub-Saharan African region 
such as the West Region of Cameroon. CHW play a central role in building awareness and motivation for cervical 
cancer screening in rural settings.
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Background
Nearly 90% of cervical cancer (CC) deaths worldwide 
occur in low- and middle-income countries, with a mor-
tality rate almost three times higher than in more eco-
nomically developed countries [1]. Among countries with 
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the highest CC burden, 19 of the top 20 are located in 
sub-Saharan Africa [2]. A key reason for persistent high 
morbidity and mortality is the lack of sufficient screen-
ing coverage [3]. The main challenges for introducing an 
efficient screening program in sub-Saharan countries are 
limited resources and health infrastructure, shortage of 
health care providers, a low level of awareness, and insuf-
ficient attention to women’s health, especially in rural 
populations [4, 5]. The result is that the vast majority of 
women do not have access to screening and treatment.

In response to this growing problem, the World 
Health Organization (WHO) has launched the 90–70-
90 targets for 2030, aiming to eliminate CC [6]. These 
targets include (i) coverage of 90% of girls vaccinated, 
(ii) 70% of women screened, and (iii) treatment of 90% 
of women identified with cervical disease. To reach the 
second and third WHO targets, it is recommended to 
use high-performance HPV tests and associate screen-
ing with immediate treatment if needed (“screen-and-
treat” approach) [7, 8].

The Health District of Dschang (West Region of Cam-
eroon) has about 300,000 inhabitants. The Health Dis-
trict is divided into 22 health areas among which one 
is urban, 2 semi-urban and 19 rural [9]. In September 
2018, we implemented a screening and treatment pro-
gram in Dschang District Hospital, based on a single-visit 
approach called 3 T (Test, Triage and Treat). The ongo-
ing program is scheduled over a five-year period (2018–
2023) and follows the WHO’s recommendations to 
screen women between the ages 30–49 years at least once 
every 5 years. According to a national census, we esti-
mated that about 18′000 women should be screened in 
the Health District of Dschang to reach the 70% coverage 
rate set by the WHO’s “90–70-90 targets” [6]. Therefore, 
an annual recruitment of 3′600 women was estimated to 
reach the second WHO target.

A program’s performance and its impact on CC pre-
vention highly depends on the screening coverage 
achieved by reaching the targeted population. This may 
be enhanced by raising awareness through educational 
interventions. Outreach strategies to encourage par-
ticipation in prevention programs may be viewed as low 
priority activities and may suffer from a lack of resources 
as they compete with other healthcare issues such as 
infectious diseases [10, 11]. Several challenges have been 
raised regarding the optimal recruitment strategies to 
inform women about screening and motivate them to 
participate. Screening interventions should also consider 
geographic conditions and the dispersion of the popula-
tion living in these areas and be adapted to population 
needs.

Traditional choices for raising CC awareness in a large 
population within a short period of time are community 

information channels (CIC), such as advertising, radio, 
and television. However, the implication of community 
health workers’ (CHW) living in the community may 
contribute to improving education and motivation for 
screening, and therefore increase coverage. The defini-
tion of CHW varies according to different cultures and 
healthcare systems. In Cameroon, they are trusted com-
munity members, integrated into the community health 
system without any formal professional or paraprofes-
sional medical training [12–17]. The purpose of this 
study was to analyze and compare the recruitment rates 
and costs of the two different recruitment strategies.

Methods
Setting
The Health District of Dschang is divided into 22 health 
areas, which we separated into four zones based on 
accessibility to the district hospital (e.g. distances, roads, 
weather, and transportation means available). Zone 1 was 
defined as the most accessible area (urban) and Zone 4 
the least accessible (rural).

CIC recruitment
From September 2018 to May 2019, recruitment was 
entirely based on announcements made and posters 
hung in women’s associations, churches, and integrated 
health centers (chief nurses of each center were informed 
of this project). In Dschang District Hospital’s waiting 
room, women were invited to participate in the screen-
ing program on a daily basis. Two large street banners 
were hung on the main tar road at the entrance and exit 
of Dschang for 1 month. Although the banners were 
hung in zone 1, this route is an access to district services 
and to markets where farmers weekly trade. Hence, it 
is used by inhabitants of all zones. The banners’ exposi-
tion time was restricted by local authorities as this loca-
tion was regularly used to announce local events. Local 
radio announcements were broadcast twice a week for 1 
month. The limited duration of broadcasting was due to 
budget constraints. Radio announcements were made in 
French which is the official language used in the district. 
We expected participants to spread information about 
this campaign to their relatives. The combination of these 
methods of recruitment is summarized as CIC.

CHW recruitment
From June 2019 to February 2020, a recruitment strat-
egy using CHW was added to the CIC intervention. At 
district level, district health managers were informed 
about the campaign and invited to participate by recruit-
ing CHW. Selection was based on volunteer application 
without any prerequisites. CHW work in their village. 
They usually have a main job and act as CHW when 
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called during public health activities. An incentive of 
600 CFA (1 USD or 2.62021Int’l$) per woman recruited 
from June to September 2019 was given, which was then 
increased to 1000 CFA (1.68 USD or 4.32021Int’l$) since 
October 2019 to adequately cover cellphone and trans-
portation fees.

In June 2019, 21 CHW attended a half-day informal 
training. These CHW were based in zone 1. In October 
2019, 52 CHW from all health areas (zones 1 to 4) were 
enrolled in a two-day multi-modal training. Among the 
trained participants, 5 workers attended both sessions. 
The second session was based on the “WHO Toolkit 
for improving CWH Program and Service” [18, 19] and 
adapted to local barriers by regional caregivers. To dif-
ferentiate CHW recruitment from CIC, CHW were 
given invitation vouchers to distribute to each woman 
they approached. CHW received their financial incentive 
according to the respective number of vouchers returned 
by participants attending screening.

Screening process
Recruited participants were expected to be present at 
the screening unit at 9 am daily, where a one-hour health 
education session was provided by trained midwives. 
General information was given on sexually transmitted 
infections including HPV (its prevention, cancer devel-
opment and treatment), contraceptive methods, intimate 
hygiene, and on the study project (inclusion, exclusion 
criteria, study procedures, planned follow-up). Partici-
pants were asked how they heard about the screening 
program and were encouraged to spread information 
about the campaign. Questions were addressed dur-
ing this time. Participants filled a questionnaire on their 
socio-demographic characteristics and medical history 
and proceeded to vaginal self-sampling (Self-HPV) for 
primary screening. Samples were analyzed using the 
Xpert HPV assay® (GeneXpert®. Cepheid, 2015. Sun-
nyvale, California, USA). Results were available within 
1 h. HPV-negative participants were advised to repeat 
screening in 5 years. HPV-positive women underwent 
triage by visual inspection after application of acetic 
acid (VIA) and Lugol’s iodine (VILI), and treatment with 
thermal ablation or large loop excision of the transitional 
zone (LLETZ) if required. Biopsy and endocervical curet-
tage were performed on all HPV-positive patients for CC 
exclusion, quality control and further program evalua-
tion. Further details can be found in previously published 
articles [20, 21].

Data collection
Before completing their HPV test, participants filled a 
sociodemographic questionnaire distributed by midwives.

Inclusion
We included for this analysis all women aged 30 to 
49 years old living within Dschang’s Health District or its 
surroundings, who underwent an HPV test from Septem-
ber 2018 to February 2020. Exclusion criteria for HPV 
screening were pregnancy, hysterectomy, and vaginal 
bleeding. After verification of inclusion and exclusion 
criteria, volunteers provided informed written consent 
to participate in the study. To be counted in the CHW 
recruitment group, women had to present a CHW invita-
tion voucher.

Outcome measures
(i) A comparison of sociodemographic characteristics of 
women recruited by each method was performed with 
in-depth analysis for each zone of origin. (ii) The number 
of participants screened was assessed and costs for the 
implementation of CHW and CIC interventions com-
pared and (iii) to assess the cost-effectiveness of CHW, 
the costs and screening recruitment outcomes associ-
ated with each intervention were compared to generate 
an incremental cost-effectiveness ratio (ICER). Costs of 
recruitment by CHW included workers’ recruitment, 
training supplies, certification, identification badges, 
vouchers, transportation, meals, accommodation, incen-
tives, per diem, and miscellaneous materials. CIC costs 
included radio broadcasting, banners, and poster. Both 
groups included financial aid for women’s transportation 
to the screening center according to hospital accessibility 
from each health area. To highlight the actual field situa-
tion and its margin of error, we decided to compare the 
real-life cost-effectiveness (actual expenses, including 
incorrect patient transport financial aid), and the theo-
retical cost-effectiveness (expected expenses) generated 
by the CHW intervention to the cost-effectiveness of the 
CIC intervention. Costs are expressed in USD according 
to the exchange rate on March 1st, 2020 and, in interna-
tional dollars to consider purchasing power parity.

Statistical analysis
Quantitative data were stored and analyzed using Stata 
Statistical Software Release 16 (StataCorp LP, College 
Station, TX, USA). A descriptive analysis was conducted; 
categorical variables were summarized with frequencies 
and percentages, and continuous variables were summa-
rized with means and standard deviations (SD). P-values 
were estimated using Pearson’s chi-squared test, Stu-
dent’s t-test, and ANOVA test as appropriate. All analy-
ses were 2-sided and p-values < 0.05 were considered 
statistically significant. Women’s socio-demographic and 
medical data were collected, stored, and managed by the 
secuTrial® online database. The calculated incremental 
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cost-effectiveness ratio (ICER) was determined as the 
additional cost per screened woman by CHW, calculated 
as the difference between CHW costs and CIC costs 
divided by the difference of the number of screened 
women between CHWs and CIC.

Ethical considerations
The study obtained approval from the Cantonal Ethics 
Board of Geneva, Switzerland (Commission cantonale 
d’éthique de la recherche [CCER], No. 2017–0110) and 
the Cameroonian National Ethics Committee for Human 
Health Research (No. 2018/07/1083/CE/CNERSH/SP).

Results
Population
A total of 1940 women were included during the study 
period, with an HPV positive rate of 18.6% (n = 361), 
and 39 CIN2+ (2.0%) lesions were diagnosed. In the 
CIC group, 1356 women (69.9%) were recruited and 28 
CIN2+ (2.1%) lesions were detected. In the CHW group, 
584 women (30.1%) were recruited and 11 CIN2+ (1.8%) 
lesions identified. Two hundred sixteen participants liv-
ing outside the health district of Dschang were recruited 
in the CIC group, and 19 patients in the CHW group. 
Among the 68 CHW trained, eight did not recruit any 
participants. The recruitment progress is depicted in 
Fig.  1 showing reuptake of the recruitment trend when 
introducing CHW, and a sharp decrease in recruitment 
in December due to the annual closing of the Dschang 
Screening Unit for the winter holidays combined with 
equipment shortage during that period. Figure  2A-B 

shows the proportion of women recruited by district 
zone with each method. Using the CIC method, 87.89% 
of women were recruited in zone 1 (n = 1002), 7.72% 
in zone 2 (n = 88), 2.81% in zone 3 (n = 32) and 1.58% 
in zone 4 (n = 18). With the CHW method, 38.58% of 
women were recruited in zone 1 (n = 218); 29.03% in 
zone 2 (n = 164); 13.81% in zone 3 (n = 78); 18.58% in 
zone 4 (n = 105).

CIC versus CHW recruitment
As shown in Table  1, the mean age of participants 
was 40.2 years old (SD ± 5.9). The two groups dif-
fered significantly on all socio-demographic variables 
(p = < 0.001). However, we did not observe any signifi-
cant difference between both groups in the propor-
tion of positive HPV test results, HIV self-reported 
status, and histology among HPV-positive women. 
Some variables had missing data as a few participants 
did not answer all questions. Populations recruited by 
CHW compared to CIC accounted for more divorced 
and widowed women (11% vs 5.8%) and fewer sin-
gle women (4.3% vs 8.9%). The predominant educa-
tion level in the CIC group was secondary (56.0%) and 
tertiary (23.25%), while in the CHW group, the pre-
dominant education level was primary and secondary 
with 46.9% in each sub-category. Employed and self-
employed women were the most represented in the 
CIC-led intervention at 35.4 and 30.4%, respectively, 
whereas in the CHW-led recruitment, women were 
mostly farmers (42.6%) and housewives (25.2%). The 
unemployment rate in our sample was 0.4%. Women 

Fig. 1  Recruitment progression from September 2018 to February 2020
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recruited by CHW often had more than 4 children 
(69.2%) compared to CIC-recruited women, among 
which 48,8% had between 1 and 4 children and 46.2% 
had more than 4 children. Tobacco consumption was 
higher among women in the CHW group (4.6% vs 
0.5%). Most women (69.8%) did not use any form of 
contraceptive. Condom usage was reported by 13.9% in 
the CIC group compared to 3.6% in the CHW group. 
Intra-uterine devices, hormonal implants, and injec-
tions were used as a contraceptive method for 14.7% 
of participants in the CIC recruitment group and 
20.0% of participants in the CHW group. Previous CC 
screening was reported by 24.3% in the CIC-led inter-
vention and 3.9% in the CHW-led intervention.

Recruitment breakdown by zone
Socio-demographic differences between women 
recruited by CIC and CHW in the four zones are 
described in Table  2. Participants’ mean age varied 
between urban and rural areas, with women in zone 1 
tending to be younger than those in zone 4 (p <  0.001). 
In zone 1, primary education only was attended by 17.4% 
of women in the CIC group contrasting with 39.5% of 
women recruited in the CHW group. Furthermore, 
secondary level and higher was reached by more par-
ticipants in the CIC group than in the CHW-led inter-
vention except for zone 4, (38.9% in the CIC and 49.5% 
in the CHW group). Tertiary education was attended 
by 25.6% in zone 1 recruited by CIC compared to only 

7.8% in zone 1 within the CHW group. In the CIC-led 
intervention, women in zone 1 were more frequently 
employed (38.1%) and self-employed (33.1%), whereas 
in zone 2–4, women worked more frequently as farm-
ers (34.1, 34.4 and 50% respectively). In the CHW-led 
intervention, most participants were self-employed in 
zone 1 (34.9%), and farmers in zones 2 (49.4%), 3 (92.3%) 
and 4 (76.2%). We also found that most unemployed 
women lived in zone 1 and were recruited through CIC. 
Women coming from zone 1 and recruited through CIC 
had fewer children than in other zones. Indeed, 49.7% 
women in zone 1 had between 1 and 4 children and 
45.51% had more than 4 children, while in other sub-
groups, between 62.5 and 80.95% of participants had 
more than 4 children. Within the CIC-recruited group, 
most women who used condoms were in zone 1 (15.2%,) 
and zone 2 (13.6%). Participants who smoked the most 
were recruited by CHW and live in zone 2 (7.9%) and 
in zone 3 (12.8%). Variance in previous CC screen-
ing was also shown between women living in urban 
zones compared to those in rural zones and depending 
on the recruitment method. Among women recruited 
through CIC, 25.45% of those living in zone 1 had a his-
tory of previous CC screening, 15.9% in zone 2, 9.4% in 
zone 3 and 5.6% in zone 4 (p = 0.092). Rates of previous 
screening were generally lower in women recruited by 
CHW, where 7.8% of women in zone 1 had a previous 
CC screening, 1.2% in zone 2, 2.6% in zone 3 and 1.9% in 
zone 4 (p = 0.017).

Fig. 2  A-C. A. Dschang Health Area separated in 4 zones. Zone 1 being the most accessible areas (urban) and Zone 4 the least accessible areas 
(rural). B. Screening rate per zone according to recruitment method. C. Recruitment method predominance. Health areas in dark blue represent a 
predominance of women recruited by CHW, and orange represents health areas where recruitment was predominantly done through CIC. White 
color indicates that patients were equally recruited by CIC and CHW. In grey, two health areas were excluded from the analysis (Mekouale and 
Lepoh) as no CHW participated
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Table 1  Baseline sociodemographic, reproductive health, and clinical characteristics according to CHW and CIC groups

Abbreviations: CHW Community Health Workers, CIC Community Information Channels, SD Standard Deviation, IQR Interquartile range, HIV Human immunodeficiency 
virus, HPV Human papillomavirus, n number

*p-values were estimated using chi-squared test, t-test as appropriate

CIC, n (%) CHW, n (%) Total, n (%) P-value*

Variable

Participants recruited 1356 (69.9%) 584 (30.1%) 1940 (100%)

Age (years), mean ± SD 39.4 (±5.9) 41.9 (±5.6) 40.2 (±5.9) <  0.001

Marital status <  0.001

  Single 121 (8.9%) 25 (4.3%) 146 (7.5%)

  Married/In a relationship 1155 (85.2%) 494 (84.6%) 1649 (85%)

  Divorced/widowed 78 (5.8%) 64 (11.0%) 142 (7.3%)

Education <  0.001

  Unschooled 5 (0.4%) 9 (1.5%) 14 (0.7%)

  Primary education 275 (20.3%) 274 (46.9%) 549 (28.3%)

  Secondary education 759 (56.0%) 274 (46.9%) 1033 (53.3%)

  Tertiary education 315 (23.2%) 24 (4.1%) 339 (17.5%)

Employment status <  0.001

  Employed 480 (35.4%) 62 (10.6%) 542 (27.9%)

  Self-employed 412 (30.4%) 121 (20.7%) 533 (27.5%)

  Farmer 130 (10.0%) 249 (42.6%) 379 (19.5%)

  Housewife 274 (20.2%) 147 (25.2%) 421 (21.7%)

  Student 50 (3.7%) 4 (0.7%) 54 (2.8%)

  Unemployed 8 (0.6%) 0 8 (0.4%)

Age at menarche (years), mean ± SD 14.6 (1.8) 14.9 (1.7) 14.7 (1.8) <  0.001

Age at first intercourse, mean ± SD 18.0 (2.9) 17.48 (2.4) 17.9 (2.8) <  0.001

Number of sexual partners, median (IQR) 3 (2–5) 3 (2–4) 3 (2–5)

Age at first delivery (years), mean ± SD 21.3 (5.8) 19.8 (4.3) 20.9 (5.4) <  0.001

Parity <  0.001

  Nulliparous 65 (4.8%) 13 (2.2%) 78 (4.0%)

  1–4 662 (48.8%) 166 (28.4%) 828 (42.9%)

   > 4 627 (46.2%) 404 (69.2%) 1031 (53.1%)

Tabaco consumption <  0.001

  Yes 7 (0.5%) 27 (4.6%) 34 (1.8%)

  None 1347 (99.3%) 555 (95.0%) 1902 (98.0%)

Contraception <  0.001

  None 924 (68.1%) 430 (73.6%) 1354 (69.8%)

  Condom 189 (13.9%) 21 (3.6%) 210 (10.8%)

  Hormonal pill 23 (1.7%) 8 (1.4%) 31 (1.6%)

  DIU/ implant/ injection 199 (14.7%) 117 (20.0%) 316 (16.3%)

  Other 16 (1.2%) 5 (0.9%) 21 (1.1%)

Previous cervical cancer screening <  0.001

  None 1025 (75.6%) 560 (95.9%) 1585 (81.7%)

  Yes 329 (24.3%) 23 (3.9%) 352 (18.1%)

HIV status (self-reported) 0.791

  Negative 1327 (97.9%) 574 (98.3%) 1901 (98.0%)

  Positive 27 (2.0%) 9 (1.5%) 36 (1.9%)

HPV testing results 0.287

  Negative 1096 (80.8%) 484 (82.9%) 1580 (81.4%)

  Positive 260 (19.2%) 100 (17.1%) 360 (18.6%)

  HPV-16/18/45 59 (4.4%) 24 (4.1%) 83 (4.3%)

  Other HPV 215(15.9%) 86 (14.7%) 301 (15.5%)

Histology (% of HPV positive women) 0.437

  Normal 179 (68.8%) 62 (62%) 241 (66.9%)

  CIN1 44 (16.9%) 18 (18%) 62 (17.2%)

  CIN2+ 28 (10.8%) 11 (11%) 39 (10.8%)
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Screening rate
Figure  2C shows recruitment method predominance 
by health area. We observed a predominance for CHW 
recruitment in areas distant from the district center.

The cost-effectiveness analysis of recruitment is pre-
sented in Table 3.

Cost analysis
A detailed breakdown of CHW training costs for each 
session is presented in the supplemental table. The June 
session cost a total of 694.98 USD (cost per trained CHW 
was 33.09 USD for 21 CHW). The October session’s total 
cost was 1962.88 USD (cost per trained CHW was 37.75 
USD for 52CHW). CIC costs include 33.62 USD for four 
radio broadcasts, 184.92 USD for two street banners, 
42.03 USD for a thousand poster. Based on the onsite 
accounting book, the patients’ transport cost was 1411.30 
USD without distinction between the two interven-
tion groups. To compare the two groups, the theoretical 
patients’ transport cost is presented on Table 3. This was 
calculated based on the predefined amount allocated to 
each participant according to hospital accessibility from 
each health area and amounted to 1845.87 USD for the 
CHW-led intervention and 1345.74 USD for the CIC-
led intervention. The financial incentives paid to CHW 
were calculated to be around 1141.57 USD (based on 
receipts when available, and theoretically calculated for 
participants with missing receipts). The theoretical cost 
of CHW incentive, based on the total number of women 
recruited through CHW was 870.40 USD. The average 
cost per CIC-recruited woman was 1.18 USD compared 
to 9.20 USD per CHW-recruited woman. Based on theo-
retical costs, the ICER was 6.45 USD or 16.612021Int’l$ 
per screened woman recruited by CHW. The average cost 
per CIN2+ lesion diagnosed was 57.37 USD in the CIC 
group compared to 488.56 USD in the CHW group.

Discussion
The global WHO strategy for cervical cancer elimination 
recommends that each country should meet the 90–70-
90 targets by 2030 [6]. Achieving and sustaining the sec-
ond target (70% of participation rate to screening with a 
high-performance test) will be one of the most challeng-
ing issues for many LMICs. For example, in Cameroon, 
it was estimated that the cervical cancer screening par-
ticipation rate in a woman’s lifetime is less than 10% [22]. 
This condition is one of the main reasons for the high 
cervical cancer incidence and mortality among middle-
aged women in the country [8]. Our aim was to explore 
the effectiveness and costs of two different recruitment 
strategies in encouraging women to have a screening test.

Media-based information for public education about 
health-related issues are frequently used in national 
campaigns in Cameroon [23–25]. However, according 
to the 2018 Demographic and Health Survey in Cam-
eroon, within the West Region, 38.1% of women were not 
exposed to any television, radio, or newspapers, 56.5% of 
women watched television and 22.4% listened to radio 
at least once a week [22]. This aspect is crucial for any 
decision making related to information spreading. Con-
sidering this data, radio broadcasting in our context 
may not be the most efficient strategy compared to tel-
evision-based interventions. However, the latter may be 
more expensive. Data is still limited about the impact of 
encouraging behavior changes related to health services, 
and the resulting cost per person screened.

Efficiency results for screening coverage must consider 
that CIC and oral communication within the commu-
nity co-existed with CHW-led interventions during the 
second period under study. Several women recruited by 
CHW could have been screened without mentioning the 
CHW referral, which would lead to their misclassifica-
tion. Community-spread communication co-existed with 
the CHW-led intervention and probably also increased 
recruitment in each group; thus, CHW’s impact could be 
greater than we assumed. At the screening center, warm 
welcome can lead to a positive experience and favor 
recruitment.

CHW-led interventions constitute an important step 
to increase participation in cervical cancer screening 
programs. They contribute to optimizing the participa-
tion as they use their cultural knowledge and ensure that 
message are delivered in a culturally appropriate fash-
ion according to women’s preferences and needs in rural 
areas where the screening rate is very low, which differ 
from those of women living closer to the city [14, 26]. 
As shown in Tables 1 and 2, women recruited by CHW 
tended to be less educated, had more children, used 
fewer condoms, and consumed more tobacco. Partici-
pant knowledge about cervical cancer in rural areas may 
not be the same as women living closer to the hospital. 
Studies have suggested that higher cervical cancer aware-
ness is found among women living in an urban environ-
ment due to internet and media access [27]. It has been 
established that a lack of information and awareness 
about screening centers’ location, the cost of screening, 
available time, and geographical conditions are the main 
barriers to CC screening [28–31].

In our study, CIC were used to convey an invitation 
to get screened. However, in other studies, media used 
as an educational tool appeared as effective as CHW 
interventions to raise awareness about the importance 
of CC screening, although lay health workers were more 
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effective to change screening behaviors through encour-
agement and logistical support [32, 33].

In our study, CIC appeared to be most suitable for 
women living close to the city center, while CHW 
improved recruitment coverage in rural areas. CHW 
not only enhanced recruitment outside urban areas, 
but they were also able to engage with and invite more 
women from a different socio-demographic population 
to be screened, including in zone 1. To avoid a bottleneck 
effect due to limited capacities at the screening center, 
one strategy could be to start by using CIC, before gradu-
ally implementing CHW intervention. A probable reason 
for a higher history of previous cervical cancer screen-
ing among participants from zone 1 in the CIC group 
was an increase of awareness and a built trust through-
out a previous screening campaign led in Dschang in 
2015, in addition to the 20 years of collaboration with our 
research team in Cameroon [21].

Transportation and childcare have been previously 
reported as screening barriers [26]. Our screening 
recruitment heavily depended on rainy seasons as roads 
were impassible. Moreover, financial transport aid was 
an essential aspect of our strategy as women living in 
rural areas had to travel for many hours. The CHW-led 

intervention helped to decrease these barriers as they 
recruited hard-to-reach women with multiple children 
and informed them about the financial subsidies for 
transportation.

The cost per screened woman and CIN2+ diagnosed 
was higher in the CHW group. While the media cam-
paign was most efficient in zone 1, the higher recruit-
ment of women in rural areas by CHW highlights the 
importance of training, preparing, and deploying CHWs 
to screen hard-to-reach women, especially considering 
that almost 45% of the Cameroonian population lives in 
a rural area [34]. Undetected cervical lesions potentially 
leading to cervical cancer also increase overall costs not 
only for the healthcare system but can cause direct and 
indirect costs for affected women and their families, such 
as cancer management costs, or loss of income due to 
disease, disability or death.

When possible, CHW selection should be based on 
abilities and long term motivation, and their work should 
be adequately compensated to avoid having inactive 
workers that need to be replaced by newly trained per-
sonnel, which would increase the screening cost [13, 35]. 
Training in October 2019 was more expensive in total 
than the first session in June 2019; however, the invest-
ment was similar if we consider the expense per CHW 
trained. Improving CHW knowledge is recognized as a 
key factor to a successful recruitment intervention [16]. 
This was evidenced during the October session based 
on a multi-modal training, which was followed by an 
increase of screened women.

Strategies with multiple visits to get screened, treated, 
and followed up may decrease screening effectiveness and 
increase the overall cost of cancer prevention per woman 
due to loss to follow-up [12, 36]. In our setting, the 3 T 
strategy led only to a 1.1% loss to follow-up and has the 
potential to increase program effectiveness as barriers for 
Cameroonian women include “low health literacy, pov-
erty, lack of resources, and geographical conditions” [20]. 
However, additional follow-up visits after treatment may 
increase the need for CHW, as studies have shown that 
in-person follow-up could be a cost-effective approach to 
keep women in the screening process [12]. In this study, 
we only focused on the cost of screening recruitment; 
however, further studies are needed to assess the full 
financial and social burden through a cost-benefit analy-
sis of an HPV “screen and treat” program in Dschang. In 
sub-Saharan Africa, most women dying of cervical can-
cer are around 50 years old, and DALYs caused by CC 
were estimated ats 641 years per 100′000 women [21, 37].

The large sample size and heterogeneity of the popula-
tion regarding social and demographic characteristics are 
the major strengths of this study. Real-world conditions 
and thus the amount paid for equipment, supplies, and 

Table 3  Cost-analysis of recruitment. The incremental cost-
effectiveness ratio (ICER) is determined as the additional cost 
per screened woman calculated as the difference between 
CHW costs and CIC costs divided by the additional of number of 
screened women due to CHW

Abbreviations: CHW Community Health Workers, CIC Community Information 
Channels, ICER Incremental cost-effectiveness ratios, ACER Average cost 
effectiveness ratio, n Number, N/A Not applicable

Variable CIC (USD) CHW (USD)

Recruited patients (n) 1356 584

Patients’ transport reimburse‑
ment

1345.74 1845.87

Street Banners (n = 2) 184.92 N/A

Radiobroadcast (n = 4) 33.62 N/A

Flyers (n = 1000) 42.03 N/A

CHW ‘s training N/A 2657.86

CHW wages N/A 870.40

Total costs 1606.31 5374.13 (training included)
2716.27 (training excluded)

Costs per recruited woman
  ACER 1.18 9.20 (training included)

4.65 (training excluded)

  Incremental additional cost N/A 3767.82 (training included)
1109.06 (training excluded)

  ICER in USD N/A 6.45 (training included)
1.90 (training excluded)

  ICER in 2021Int’l$* N/A 16.61 (training included)
4.89 (training excluded)



Page 11 of 12Pham et al. BMC Public Health          (2022) 22:548 	

labor did not reflect theoretical costs. Health area attri-
bution discordances and village overlap between two 
health areas/zones could have led to misclassification, 
as well as inexact cost and recruitment rate estimates, in 
addition to some miscommunication that led to incor-
rect patient reimbursement cost. Moreover, measuring 
the success rate of the CHW-led intervention could have 
allowed a more detailed analysis of the cost-effectiveness 
of CHW service. Indeed, the ratio of CHW-approached 
to screened women is currently unknown. Since recruit-
ment strategies were not led simultaneously, a uniquely 
CHW-led intervention might have enrolled less par-
ticipants as some women had already been informed 
through CIC. Furthermore, as various strategies (e.g. 
radio broadcasting, street banners) within the CIC inter-
vention were led discontinuously throughout the study 
period, it is difficult to establish the effectiveness of each 
individually. Another limitation is that some women 
recruited by CHW might have eventually attended 
screening without CHW intervention.

Conclusion
Combining both CIC and CHW approaches according 
to regional context appeared as the most efficient strat-
egy for increasing recruitment among the target popula-
tion. CHW play a central role in building awareness and 
motivation for cervical cancer screening among rural 
populations. Further studies are needed to explore inno-
vative community-based interventions as effective ways 
to improve recruitment of the target population.

Abbreviations
WHO: World Health Organization’s; HPV: Human papillomavirus; CHW: Com‑
munity Health Workers; CIC: Community Information Channels; ICER: Incre‑
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IQR: Interquartile range; HIV: Human immunodeficiency virus; N: Number.
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