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ABSTRACT
Purpose  Cervical cancer is a major cause of death 
among women in Eastern Africa, and the distribution 
of human papillomavirus (HPV) according to HIV status 
is inadequately characterised in this region. In order to 
guide future cervical cancer preventive strategies that 
involve HPV testing, the Comprehensive Cervical Cancer 
Prevention in Tanzania (CONCEPT) study was established in 
2015. The CONCEPT cohort aims to investigate the natural 
history of HPV and determine acquisition and persistence 
patterns of high-risk (HR) HPV among HIV-positive and 
HIV-negative women. Further, the influence of lifestyle and 
sexual/reproductive factors will be investigated. The main 
objective of this article is to describe how the CONCEPT 
cohort was established.
Participants  Women aged 25–60 years were enrolled 
from cervical cancer screening clinics in Dar-es-Salaam 
and Moshi, Tanzania. Data were collected at baseline, 
at 14 months (first follow-up) and at 28 months (second 
follow-up). Biological samples included two cervical 
swabs for careHPV DNA testing, cytology, Hybrid Capture 
2, genotyping and blood samples for HIV. Visual inspection 
with acetic acid was performed, and sociodemographic, 
lifestyle and sexual/reproductive characteristics were 
collected through a standardised questionnaire.
Findings to date  4043 women were included in the 
cohort from August 2015 to May 2017. At baseline, 696 
(17.1%) women were HR HPV positive, and among these, 
31.6% were HIV positive; 139 women (3.4%) had high-
grade squamous intraepithelial lesions. 3074 women 
(81%) attended the first follow-up. The majority attended 
after receiving a phone call reminder (35%) or from home 
via self-samples (41%). At first follow-up, 438 (14.4%) 
were HR HPV positive and 30.4% of these were HIV 
positive.
Future plans  A second follow-up is underway (17 
December 2018–October 2020). We plan to integrate 
our data with a previous cross-sectional HPV study 
from Tanzania to increase the power of our findings. 
Researchers interested in collaborating are welcomed, 
either by extracting data or jointly requesting further 
investigation from the cohort.

INTRODUCTION
Cervical cancer is a major cause of cancer-
related mortality and morbidity globally. 

The highest prevalence is found among 
women aged 45–60 years1, and the burden 
of disease is disproportionally distributed 
among low-income and middle-income 
countries (LMICs) and high-income coun-
tries (HICs)—LMICs account for 80% of 
cervical cancer cases worldwide. The global 
age-standardised incidence rate for cervical 
cancer is 14 per 100 000 women,2 while the 
incidence rate of cervical cancer is 42.7 per 
100 0000 women in East Africa3 and 54 per 
100 000 women in Tanzania, specifically.4 
Major contributing factors to the high 
burden of disease in resource-limited settings 
includes low awareness of the disease and 
how to prevent it and unavailability of organ-
ised screening programmes. The standard 
screening test in resource-limited settings is 
visual inspection with acetic acid (VIA) as this 
can be performed by mid-level providers and 
allows for immediate treatment. However, 
the result of VIA is a subjective interpreta-
tion resulting in variable performances, and 
the utility is questionable in resource-limited 

Strengths and limitations of this study

►► This is a large-scale longitudinal cervical cancer 
study conducted in an HIV endemic population that 
aims to address a major cause of disease among 
East-African women, which so far has not received 
much focus within global health research.

►► Women are followed up over a long duration of time 
and with a large amount of data being collected by 
using questionnaires and laboratory tests.

►► It was difficult to get women to return for follow-
up screenings. However, carefully designed tracing 
plans and dedicated home-visiting staff entailed that 
we managed to attain an 81% participation rate at 
first follow-up.

►► Detailed HIV documentation was challenging to ob-
tain, which has limited the power in analyses involv-
ing HIV immunologic markers and treatment.
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settings when the number of screening rounds per 
women’s lifetime is low.5

Human papillomavirus (HPV) is the most common 
sexually transmitted infection worldwide, and there is 
a 60%–70% lifetime risk of acquiring an HPV infection 
among sexually active women.6 Eighty per cent to 90% of 
HPV infections clear spontaneously; however, 10%–20% 
become persistent and can develop into precancerous 
lesions and cervical cancer over time. There are different 
factors associated with HPV persistence, the two most 
significant ones are the type of HPV involved and immu-
nodeficiency, hence HIV-positive women have increased 
risk of acquiring HPV7 and for the infection to become 
persistent.8 9 HPV16 and 18 are the two most important 
types as these are associated with approximately 70% 
of all invasive cervical cancers worldwide.6 Globally, 
the five most common types are HPV16, 18, 52, 31 and 
58.10 11 However, cross-sectional studies from Africa and 
systematic reviews on the global HPV burden indicate 
that the type-specific prevalence of HPV differs in Africa 
compared with other regions,2 12 13 specifically HPV 52, 
58, 31 and 35 are more common in African countries 
compared with other parts of the world.14–16 Tanzanian 
data from the HPV information centre have found the 
most prevalent HR HPV types among Tanzanian women 
with high-grade squamous intraepithelial lesions (HSILs) 
to be HPV 16 (30.2%), HPV 52 (21.9%) and HPV 18 
(16.7%), while the most prevalent HPV types among 
women with cervical cancer are HPV 16 (47.7%), HPV 18 
(18.2%) and HPV 45 (11.4%).17 Further, sexual, repro-
ductive and lifestyle factors influence HPV acquisition and 
persistence, including smoking, high parity, number of 
sexual partners, long-term use of oral contraceptives and 
coinfections with other sexually transmitted agents.18 19 
However to date, there are no adequately powered longi-
tudinal HPV studies among middle-aged women in East 
Africa that explore the association of HIV, immunolog-
ical factors, reproductive and lifestyle factors on HR HPV 
acquisition and persistence.

To our knowledge, only two HPV cohort studies and 
one large HPV cross-sectional study have been conducted 
in Africa, which explore the dynamics of HPV, HIV and 
cervical cancer, namely (1) the HPV in Africa Research 
Partnership (HARP) HPV Study in Burkina Faso and 
Tanzania20; (2) the African Collaborative Center for 
Microbiome and Genomics Research (ACCME) study in 
Nigeria21; and (3) the Prevention of Cervical Cancer in 
Tanzania (PROTECT) study.22 Other studies are nested in 
HPV vaccine trials.23–25 These studies have provided some 
insight into the distribution of HPV among different 
African populations; however, they were either cross 
sectional or conducted among adolescents with inade-
quately powered HIV-positive women and with a relatively 
short duration of follow-up.

The Comprehensive Cervical Cancer Prevention in 
Tanzania (CONCEPT) study was launched in 2015 with 
an overall aim of improving prevention of cervical cancer 
in Tanzania (online supplementary appendix 1). The 

CONCEPT study is an international collaborative study 
between Ocean Road Cancer Institute (ORCI), Kili-
manjaro Christian Medical Centre (KCMC), University 
of Southern Denmark, and the Danish Cancer Society 
Research Center. The CONCEPT study has several 
specific objectives: (1) to investigate the natural history of 
HPV and its associated factors; (2) to determine the feasi-
bility and acceptability of HPV self-sampling26 and the 
test performance of careHPV compared with (HC2) and 
VIA11; and (3) how to ensure follow-up of HPV-positive 
women (​ClinicalTrials.​gov NCT02509702), and elucidate 
what motivates or prevents these women from attending 
to follow-up visits.27–29 Introduction of HPV DNA testing in 
LMICs is challenging due to logistical problems inherent 
in these settings; however, HPV-based primary screening is 
a key method in future screening programmes across the 
world,26 and for it to be effectively established in resource-
limited settings, local-specific evidence is warranted. The 
aim of this article is to describe how this cohort was estab-
lished and followed up, the profile of the cohort, and 
provide some characteristics of the cohort at enrolment 
and at the first follow-up. The specific objectives of the 
CONCEPT study have been and will be published in sepa-
rate papers.11 28 30–33

COHORT DESCRIPTION
Study design and study population
This study was conducted in Tanzania, which is a low-
income country located in Eastern Africa with a popula-
tion of 56 million people.10 Women were enrolled from 
three existing cervical cancer screening clinics located 
in urban and semirural areas: (1) ORCI in Dar-es-Salaam 
as well as (2) KCMC and (3) Mawenzi regional referral 
hospital in the Kilimanjaro region. ORCI is a national 
cancer hospital that provides clinical care and treatment 
for all patients with cancer in the country. Additionally, 
they conduct cervical cancer screening three times a week 
for the general population. KCMC is a northern zonal 
tertiary facility that provides cervical screening three 
times a week for the general population, and Mawenzi 
Hospital is a regional hospital that provides cervical 
cancer screening two times a week. In Dar-es-Salaam, 
women from Ilala, Temeke and Mwananyamala district 
were included, while in the Kilimanjaro region, women 
originating from the urban and rural district of Moshi—
including Hai and Rombo—were included. Originally, the 
study was designed as a double-site study (KCMC/ORCI), 
however, due to a slower-than-anticipated recruitment 
rate, a third study site (Mawenzi) was added 6 months into 
the enrolment period. Women were eligible for inclusion 
if they were 25–60 years and attended a patient-initiated 
routine cervical cancer screening at one of the study sites. 
Women were excluded if they were pregnant, on their 
menstrual period, had a history of premalignant lesions 
of the cervix within the last 12 months, had previously 
been diagnosed with cervical cancer or had undergone 
abdominal hysterectomy. Women on their menstrual 
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period were encouraged to return once their menstrual 
period was over. Following a detailed explanation of the 
study, all participants provided written informed consent. 
Fingerprints were used for illiterate participants. HIV 
positive women were oversampled from care and treat-
ment clinics (CTC) at the study sites from where they 
were referred to the screening clinics. The total number 
of women and HIV positives required for the study was 
found through a power calculation based on McNemar’s 
test comparing two diagnostic tests (S1: standard test 
(VIA) vs S2: new test (careHPV) with cervical cytology as 
the reference test and the threshold being HSIL+ (HSIL, 
carcinoma in situ and carcinoma). The power calcula-
tion was based on the research group’s previous study in 
Tanzania.22 It was estimated that 180–200 women would 
have precancerous lesions at baseline (~true positives), 
and assuming a significance level of 5%, 80% power and 
a sensitivity of VIA of 30%, it would be possible to detect 
a significant difference if the sensitivity of the new test 
would be at least 44%. It was anticipated that careHPV 
testing would have a higher sensitivity than VIA.

Data were collected during the enrolment visit, at 
14 months (first follow-up) and at 28 months (second 
follow-up, ongoing). As there is no predefined optimal 
duration of time to investigate the natural history of HPV, 
the length of follow-up was based on a number of factors, 
including the recommended duration of time between 
cervical cancer screenings for HIV positive women 
(12 months),34 available resources, risk for developing 
cervical lesions and limiting the workload at the screening 
clinics by minimising overlaps between enrolment and 
follow-up visits. Healthcare providers working at the 
screening clinics enrolled participants and collected data 
following protocols developed specifically for the project. 
At inclusion, all participants were given a 14-month 
follow-up appointment written on an appointment card. 
If the women did not attend their follow-up visit within 
1 month of their appointment, an active follow-up proce-
dure was initiated. First, non-attendees were contacted 
by phone and encouraged to attend (tracing method 
I). If the woman did not show up within 2 weeks of the 
phone call, the women had a home-visit by an outreach 
nurse who encouraged her to attend (tracing method 
II). If the woman still did not attend and consented to 
it, an outreach nurse visited her again and conducted 
the follow-up visit at home (tracing method III). Trans-
portation costs were compensated for those women who 
were reminded to come. Women who participated in the 
first follow-up were appointed a second follow-up visit 28 
months after initial recruitment. If the woman did not 
attend the second follow-up, tracing method I and III 
were reinitiated.

Assessment of exposure
At inclusion, sociodemographic, lifestyle, reproductive 
and sexual characteristics were collected during a personal 
interview using a modified version of a standardised 
questionnaire adopted from a previous study conducted 

in Tanzania35 (online supplementary appendix 3). The 
questionnaire was hard copy, developed in English while 
the interview was conducted in Kiswahili with direct 
translation. A Kiswahili version of the questionnaire was 
available to guide the interviewers. A detailed contact 
information form was filled at enrolment and updated at 
follow-up. Participants were screened by trained health-
care providers according to the standard national cervical 
cancer screening prevention programme in Tanzania.36 
This entails a cost-free gynaecological examination with 
VIA, HIV testing and HIV counselling. Venous blood from 
the index finger was tested by using a quick HIV-1/2 test (​
www.​alere.​com), and a supplementary quick HIV-1/2 test 
(Abbott Laboratories) was performed as confirmatory for 
positive results. Discordant results were further confirmed 
using Unigold (Trinity Biotech). Women who screened 
VIA positive or were suspected of manifest cancer were 
managed on-site based on the National Cervical Cancer 
Service Delivery Guidelines. This included treatment 
with cryotherapy or loop electrosurgical excision proce-
dure for VIA positives, and punch biopsy and referral for 
treatment at the oncology clinic at ORCI for cancer suspi-
cions.36 Further, weight and height were measured and 
registered on a hard-copy registration sheet together with 
the HIV and VIA result (table 1).

Prior to the routine VIA examination, cervical swabs 
were taken using (1) an Aryes spatula for careHPV test 
(​www.​qiagen.​com), and another specimen was taken 
using (2) a ThinPrep Pap test plastic spatula for liquid-
based cytology, HPV DNA testing and genotyping by use 
of HC2 and LiPaExtra (Innogenetics, Gent, Belgium). 
The cervical samples for careHPV analysis were kept in a 
careHPV collection medium and stored at room tempera-
ture (max 25°C) in laboratories at ORCI or KCMC. Once 
90 samples had been collected, they were analysed for 
HR HPV using a careHPV machine. A test was considered 
positive if one or more of the following 14 HR HPV types 
were detected: HPV16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 
58, 59, 66, 68. The results were registered on a careHPV 
results sheet (table 1).

The samples for HC2 testing, genotyping and cytology 
were kept in a PreServCyt solution (Hologic, 250 Campus 
Drive, Marlborough, MA 01752, USA) and stored at room 
temperature in laboratories at ORCI and KCMC. Once 
enrolment had finished, the PreServCyt vials were sent 
to the Department of Pathology at Lillebaelt Hospital, 
Vejle, Denmark and processed at the ThinPrep5000 Auto-
loader Instrument, Hologic, according to manufacturer’s 
instruction and stained with ThinPrep Stain. The slides 
were scanned by the Thin Prep Imaging System with 
selection of 22 fields of view which was reviewed by cyto-
technologist in review scopes. The specimens were eval-
uated for adequacy and for abnormal cells. If abnormal 
cells were detected, the slides were consulted with a 
gynae-pathologist who made the final diagnosis. The 
specimens were diagnosed according to the Bethesda 
Nomenclature for System for Cervical Cytology 201437 
into following categories: negative for intraepithelial 

https://dx.doi.org/10.1136/bmjopen-2020-038531
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lesion (NILM), atypical squamous cell of undetermined 
significance (ASCUS), atypical squamous cell in which 
high-grade squamous intraepithelial lesion cannot be 
excluded (ASCH), low-grade squamous intraepithelial 
lesion (LSIL), high-grade intraepithelial lesion (HSIL), 
atypical glandular cell (AGC), adenocarcinoma in situ 
(AIS) and adenocarcinoma. The remaining material of 
the PreServCyt vials were sent to the Section for Experi-
mental Virology, Tubingen University, Germany, for HPV 
DNA testing and genotyping. HPV DNA testing was done 
using HC2 DNA test (​www.​qiagen.​com) with a HR cock-
tail probe. A test was considered positive if one or more of 
the following 14 HR HPV types were found: HPV 16, 18, 
31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, 68. A threshold 
of 1.0 pg HPV DNA/ml, which corresponds to 1.0 relative 
light unit coefficient, was used, as recommended by the 
US Food and Drug Authority. HPV positive samples were 
genotyped using LiPaExtra, which can detect 28 HPV 
types, 18 HR risk types (HPV 16, 18, 26, 31, 33, 35, 39, 45, 
51, 52, 53, 56, 58, 59, 66, 68, 73, 82) and 10 low risk types 
(HPV 6, 11, 40, 43, 44, 54, 69, 70, 71, 74).38

Outcome measures
Women who attended their follow-up appointment at 
the screening clinics were HIV tested (if negative at base-
line), had a cervical swab collected with a ThinPrep Pap 
test plastic spatula—for HPV DNA testing using HC2 
and genotyping using LiPaExtra—and underwent VIA 
(table 1). Further, sexual and reproductive characteristics 
were updated using a structured questionnaire (online 
supplementary appendix 4). Women who did not attend 
their follow-up appointment at the clinic but consented 
to having a home-visit appointment (cf. tracing method 
III) responded to the questionnaire and had cervical 
specimens collected by use of an Evalyn self-sampling/
self-swab device (​www.​roversmedicaldevices.​com). The 
samples were transferred to laboratories at ORCI and 
KCMC where they were kept in a PreServCyt solution and 
stored at room temperature.

Data management
Questionnaires, registrations forms, contact forms and 
careHPV result sheets were stored in different cabinets in 
locked offices at KCMC and ORCI, after which they were 
double entered into EpiData by data clerks. Together with 
laboratory results, these data were sent to the Research 
Unit for Gynaecology & Obstetrics, Odense University 
Hospital (OUH), Odense, Denmark, where they were 
merged and constructed into a baseline database. Data 
with invalid identification numbers (IDs) or no data regis-
tered were excluded on creation of the database. Similar 
to baseline, follow-up data were sent to OUH, after which 
it was merged with the baseline database. Follow-up IDs 
that could not match a baseline ID were excluded.

Patient and public involvement
Study participants were not involved in the design or 
recruitment of the study. In order to increase public 

M
ea

su
re

m
en

ts
In

st
ru

m
en

t
S

to
ra

g
e 

an
d

 a
na

ly
si

s

28
-m

on
th

 fo
llo

w
-u

p
 (s

ec
on

d
)

(1
7 

D
ec

em
b

er
 2

01
7–

p
rim

o 
O

ct
ob

er
 2

02
0)

B
io

lo
g

ic
al

 s
am

p
le

s

1 
p

ro
vi

d
er

-c
ol

le
ct

ed
 c

er
vi

ca
l s

w
ab

 o
r 

se
lf-

sw
ab

 
on

ly
 fo

r 
H

P
V

 p
os

iti
ve

 w
om

en
:

►
►

Th
in

P
re

p
 P

ap
 t

es
t 

p
la

st
ic

 s
p

at
ul

a 
(p

ro
vi

d
er

-b
as

ed
)

►
►

S
am

e 
p

ro
ce

d
ur

e 
as

 in
 fi

rs
t 

fo
llo

w
-u

p

►
►

H
C

2
►

►
E

va
ly

n 
b

ru
sh

 (s
el

f-
sw

ab
)

►
►

G
en

ot
yp

in
g

►
►

K
ep

t 
in

 P
re

S
er

vC
yt

 s
ol

ut
io

n

Ve
no

us
 b

lo
od

 fr
om

 in
d

ex
 fi

ng
er

 fo
r:

►
►

H
IV

 t
es

t 
(if

 n
eg

at
iv

e 
at

 fi
rs

t 
fo

llo
w

-u
p

)
►

►
Q

ui
ck

 H
IV

-1
/2

 t
es

t
S

am
e 

p
ro

ce
d

ur
e 

as
 in

 fi
rs

t 
fo

llo
w

-u
p

V
is

ua
l a

ss
es

sm
en

t

►
►

V
IA

►
►

A
ce

tic
 a

ci
d

 a
p

p
lie

d
 t

o 
ce

rv
ix

 a
nd

 
ab

no
rm

al
 t

is
su

e 
te

m
p

or
ar

ily
 a

p
p

ea
rs

 
w

hi
te

►
►

S
am

e 
p

ro
ce

d
ur

e 
as

 in
 fi

rs
t 

fo
llo

w
-u

p

P
er

so
na

l i
nt

er
vi

ew

►
►

S
ex

ua
l f

ac
to

rs
►

►
S

tr
uc

tu
re

d
 q

ue
st

io
nn

ai
re

►
►

S
am

e 
p

ro
ce

d
ur

e 
as

 in
 fi

rs
t 

fo
llo

w
-u

p

►
►

H
IV

 t
re

at
m

en
t 

an
d

 C
D

4 
co

un
t

C
O

N
C

E
P

T,
 C

om
p

re
he

ns
iv

e 
C

er
vi

ca
l C

an
ce

r 
P

re
ve

nt
io

n 
in

 T
an

za
ni

a;
 C

TC
, c

ar
e 

an
d

 t
re

at
m

en
t 

cl
in

ic
s;

 H
C

2,
 h

yb
rid

 c
ap

ut
ur

e 
2;

 H
IV

, h
um

an
 im

m
un

od
efi

ci
en

cy
 v

iru
s;

 H
P

V,
 h

um
an

 p
ap

ill
om

av
iru

s;
 O

U
H

, 
O

d
en

se
 U

ni
ve

rs
ity

 H
os

p
ita

l; 
V

IA
, v

is
ua

l i
ns

p
ec

tio
n 

w
ith

 a
ce

tic
 a

ci
d

.

Ta
b

le
 1

 
C

on
tin

ue
d

www.qiagen.com
https://dx.doi.org/10.1136/bmjopen-2020-038531
https://dx.doi.org/10.1136/bmjopen-2020-038531
www.roversmedicaldevices.com


7Mchome B, et al. BMJ Open 2020;10:e038531. doi:10.1136/bmjopen-2020-038531

Open access

awareness, government and religious leaders were 
informed about the project, the latter through mosques 
and churches. When the study finishes, the results and 
their potential implication to the public will be commu-
nicated through meetings with health authorities, policy 
briefings and announcements in the mainstream media.

FINDINGS TO DATE
Baseline findings
A total of 4080 women were enrolled into the CONCEPT 
study. After inclusion, 37 study participants were 
excluded, leaving the total cohort to consist of 4043 
women (figure 1). The baseline sociodemographic distri-
bution is presented in table  2. A total of 718 women 
(17.8%) were HIV positive and the majority of these 
were 35–39 years old (22.9%) while the majority of HIV 
negative women were 40–44 years old (19.2%). Among 
the HIV positives, 49.7% were married (n=356) while 
73.6% of HIV negatives were married (n=2434). Most 
of both HIV positive (70.4%; n=504) and HIV negative 
women (64.1%;n=2127) had completed primary school. 
More HIV negative women (87.0%; n=2879) reported to 
have had sex within the last 12 months compared with 
HIV positive women (72.7%; n=520), while more HIV 
positives (26.2%) than HIV negatives (9.8%) reported to 
have had used condoms at every intercourse. In relation 
to number of lifetime partners, 71.9% of HIV positives 
reported having more than one lifetime partner while 
the corresponding number for HIV negative women was 
61.0%. The CD4 count for HIV positive women were as 
follows: 8.6% (n=62) reported having a CD4 count <199; 
30.5% (n=219) had a CD4 ranging from 200 to 499; and 

48.9% (n=347) had a CD4 count >500. Further, 12.5% 
(n=90) of the HIV positives did not report the CD4 count.

Among the 4043 participants, the cervical sample was 
insufficient for HPV analysis for 396 women (9.8%) 
at baseline, leaving 3667 women eligible for analysis of 
HPV positivity. Further, 27 women (0.5%) did not have 
a sample for cervical cytology, leaving 4016 women avail-
able for cytological analysis of cervical lesions. All 4043 
women were either tested for HIV or had previously 
tested HIV positive. At baseline, 696 out of 4043 women 
(17.2%) tested HR HPV positive by HC2. The cytology 
showed that overall 3.4% (n=139/4043) had HSIL+, 
while 8.1% (n=329/4043) of women had LSIL. A total 
3416 women had both HPV- and cytology results. Among 
this subgroup of women, 18.9% were HPV-positive 
(n=644/3416), and the four most common HR HPV types 
were HPV 52 (3.8%), HPV 16 (3.6%), HPV 58 (2.5%) and 
HPV 18 (2.4%). Among HIV positive women, 33.7% were 
HR HPV positive, while the corresponding figure among 
HIV-negative women was 15.6%. Among women with 
high-grade lesions (HSIL+), 32.5% had HPV 16, 19.3% 
had HPV 58, 17.5% had HPV 31, 16.7% had HPV 18 and 
16.7% had HPV 52. A full description of the HPV distri-
butions according to HIV status and cytology results is 
published elsewhere.33

First follow-up findings
A total of 3805 women (94%) were eligible for first 
follow-up—238 women (6%) were ineligible due to 
becoming pregnant, having moved, having had a hysterec-
tomy or having become sick or died (figure 1). Of the 3805 
women, 3074 women (81%) attended the first follow-up 
visit approximately 14th months after enrolment. 

Figure 1  Flowchart of enrolment and follow-up of CONCEPT cohort.



8 Mchome B, et al. BMJ Open 2020;10:e038531. doi:10.1136/bmjopen-2020-038531

Open access�

Ta
b

le
 2

 
S

el
ec

te
d

 s
oc

io
d

em
og

ra
p

hi
c,

 li
fe

st
yl

e,
 s

ex
ua

l a
nd

 r
ep

ro
d

uc
tiv

e 
ch

ar
ac

te
ris

tic
s 

of
 t

he
 c

oh
or

t 
at

 b
as

el
in

e 
an

d
 fi

rs
t 

fo
llo

w
-u

p
 s

tr
at

ifi
ed

 a
cc

or
d

in
g 

to
 H

IV
 s

ta
tu

s

C
o

ho
rt

 p
ro

fi
le

 a
t 

b
as

el
in

e
C

o
ho

rt
 p

ro
fi

le
 a

t 
fi

rs
t 

fo
llo

w
-u

p

To
ta

l
(n

=
40

43
)

H
IV

 n
eg

at
iv

e
(n

=
33

25
 t

o
 8

2%
)

To
ta

l
(n

=
30

74
)

H
IV

 p
o

si
ti

ve
*

(n
=

55
2;

 1
8.

0%
)

H
IV

 n
eg

at
iv

e
(n

=
25

22
; 8

2.
0%

)

N
%

N
%

N
%

N
%

N
%

A
ge

 (y
ea

rs
)

 �
25

–2
9

52
7

13
.0

48
4

14
.6

34
4

11
.2

26
4.

7
31

8
12

.6

 �
30

–3
4

59
9

14
.8

52
1

15
.7

43
2

14
.1

61
11

.1
37

1
14

.7

 �
35

–3
9

74
4

18
.4

58
0

17
.5

54
7

17
.8

12
1

21
.9

42
6

16
.9

 �
40

–4
4

78
7

19
.5

63
8

19
.2

63
4

20
.6

11
5

20
.8

51
9

20
.6

 �
45

–4
9

66
7

16
.5

52
9

15
.9

52
2

17
.0

11
2

20
.3

41
0

16
.7

 �
50

–6
0

71
6

17
.7

57
1

17
.2

59
5

19
.4

11
7

21
.2

47
8

18
.9

 �
M

is
si

ng
3

0.
1

2
0.

06
–

–
–

–
–

–

M
ar

ita
l s

ta
tu

s

 �
M

ar
rie

d
27

90
69

.0
24

34
73

.6
21

59
70

.2
28

8
52

.2
18

71
74

.2

 �
C

oh
ab

iti
ng

58
1.

4
44

1.
3

44
1.

4
11

2.
0

33
1.

3

 �
S

in
gl

e
48

7
12

.0
37

7
11

.4
33

5
10

.9
76

13
.8

25
9

10
.3

 �
D

iv
or

ce
d

/w
id

ow
68

7
17

.0
45

1
13

.6
52

7
17

.1
17

6
31

.9
35

1
13

.9

 �
M

is
si

ng
21

0.
5

19
0.

57
9

0.
3

1
0.

2
8

0.
3

B
M

I

 �
U

nd
er

w
ei

gh
t

96
2.

4
69

2.
1

73
2.

4
21

3.
8

52
2.

1

 �
N

or
m

al
11

49
28

.4
88

0
27

.3
83

9
27

.3
19

9
36

.1
64

0
25

.4

 �
O

ve
rw

ei
gh

t
21

90
54

.2
18

56
57

.6
16

95
55

.1
25

9
46

.9
14

36
56

.9

 �
O

b
es

e
48

6
12

.0
41

7
12

.9
40

6
13

.2
59

10
.7

34
7

13
.8

 �
M

is
si

ng
12

2
3.

0
10

3
3.

1
61

2.
0

14
2.

5
47

1.
9

E
d

uc
at

io
n 

le
ve

l

 �
N

o 
fo

rm
al

 e
d

uc
at

io
n

12
6

3.
1

94
2.

8
89

2.
9

23
4.

2
66

2.
6

 �
P

rim
ar

y
26

31
65

.1
21

27
64

.1
20

27
65

.9
38

1
69

.0
20

27
65

.3

 �
S

ec
on

d
ar

y
88

2
21

.8
73

6
22

.2
67

2
21

.9
12

3
22

.3
67

2
21

.8

 �
C

ol
le

ge
39

6
9.

8
36

2
10

.9
28

0
9.

1
23

4.
2

28
0

10
.2

 �
M

is
si

ng
8

0.
2

6
0.

18
6

0.
2

2
0.

4
6

0.
7

R
el

ig
io

n

 �
C

hr
is

tia
n

27
08

67
.0

22
03

66
.8

20
64

67
.1

39
1

70
.8

16
73

66
.3

 �
M

us
lim

12
89

31
.9

10
83

32
.8

97
8

31
.8

15
5

28
.1

82
3

32
.6

C
on

tin
ue

d



9Mchome B, et al. BMJ Open 2020;10:e038531. doi:10.1136/bmjopen-2020-038531

Open access

C
o

ho
rt

 p
ro

fi
le

 a
t 

b
as

el
in

e
C

o
ho

rt
 p

ro
fi

le
 a

t 
fi

rs
t 

fo
llo

w
-u

p

To
ta

l
(n

=
40

43
)

H
IV

 n
eg

at
iv

e
(n

=
33

25
 t

o
 8

2%
)

To
ta

l
(n

=
30

74
)

H
IV

 p
o

si
ti

ve
*

(n
=

55
2;

 1
8.

0%
)

H
IV

 n
eg

at
iv

e
(n

=
25

22
; 8

2.
0%

)

N
%

N
%

N
%

N
%

N
%

 �
O

th
er

16
0.

4
12

0.
4

13
0.

4
4

0.
7

9
0.

4

 �
M

is
si

ng
30

0.
7

27
0.

81
19

0.
6

2
0.

7
17

0.
6

N
o.

 o
f l

iv
in

g 
ch

ild
re

n

 �
0

35
0.

9
30

0.
9

22
0.

7
4

0.
7

18
0.

7

 �
1–

2
15

06
37

.2
12

11
37

.5
11

12
36

.2
21

9
39

.7
89

3
35

.4

 �
3

90
1

22
.3

72
1

22
.3

72
9

23
.7

14
1

25
.5

58
8

23
.2

 �
4–

6
11

35
28

.1
95

2
29

.5
90

0
29

.3
15

0
27

.2
75

0
29

.7

 �
>

7
13

9
3.

4
12

0
3.

7
99

3.
2

12
2.

2
87

3.
5

 �
N

ev
er

 b
ee

n 
p

re
gn

an
t

22
1

5.
5

19
7

6.
1

14
4

4.
7

16
2.

9
12

8
5.

1

 �
M

is
si

ng
10

6
2.

6
94

2.
83

68
2.

2
10

1.
8

58
2.

3

Ye
ar

s 
liv

in
g 

w
ith

 p
ar

tn
er

 �
0–

1
16

6
4.

1
14

5
4.

4
10

2
3.

3
18

3.
3

84
3.

3

 �
2–

4
51

7
12

.8
40

5
12

.4
35

5
11

.6
74

13
.4

28
1

11
.4

 �
5–

9
72

3
17

.9
58

0
17

.8
51

5
16

.8
10

6
19

.2
40

9
16

.2

 �
10

–1
4

64
8

16
.0

52
3

16
.0

50
2

16
.3

97
17

.6
40

5
16

.1

 �
15

–1
9

54
6

13
.5

44
2

13
.6

44
3

14
.4

85
15

.4
35

8
14

.2

 �
>

20
12

03
29

.8
10

41
31

.9
99

3
32

.2
13

7
24

.8
85

6
33

.9

 �
S

in
gl

e 
w

ith
 n

o 
re

gu
la

r 
p

ar
tn

er
16

3
4.

0
12

5
3.

8
11

8
3.

8
27

4.
9

91
3.

6

 �
M

is
si

ng
77

1.
9

64
1.

92
46

1.
5

8
1.

5
38

1.
5

S
ex

 in
 la

st
 1

 y
ea

r

 �
Ye

s
33

99
84

.1
28

79
87

.0
25

83
84

.0
40

4
73

.2
21

79
86

.4

 �
N

o
61

0
15

.1
41

5
12

.5
47

8
15

.6
14

6
26

.5
33

2
13

.2

 �
N

ev
er

 h
ad

 s
ex

14
0.

3
14

0.
4

5
0.

2
0

0.
0

5
0.

2

 �
M

is
si

ng
20

0.
5

17
0.

51
8

0.
3

2
0.

4
6

0.
2

C
on

d
om

 u
se

 w
ith

in
 la

st
 1

2 
m

on
th

s

 �
N

o 
se

x 
w

ith
in

 la
st

 1
2 

m
on

th
s

61
0

15
.1

41
5

12
.6

47
8

15
.6

14
6

26
.5

33
2

13
.2

 �
A

t 
ev

er
y 

in
te

rc
ou

rs
e

50
9

12
.6

32
2

9.
8

38
1

12
.4

13
9

25
.2

24
2

9.
6

 �
R

ar
el

y
20

4
5.

0
17

5
5.

3
14

6
4.

8
25

4.
5

12
1

4.
8

 �
N

o 
co

nd
om

 u
se

26
78

66
.2

23
75

71
.9

20
52

66
.8

23
9

43
,3

18
13

71
.9

Ta
b

le
 2

 
C

on
tin

ue
d

C
on

tin
ue

d



10 Mchome B, et al. BMJ Open 2020;10:e038531. doi:10.1136/bmjopen-2020-038531

Open access�

C
o

ho
rt

 p
ro

fi
le

 a
t 

b
as

el
in

e
C

o
ho

rt
 p

ro
fi

le
 a

t 
fi

rs
t 

fo
llo

w
-u

p

To
ta

l
(n

=
40

43
)

H
IV

 n
eg

at
iv

e
(n

=
33

25
 t

o
 8

2%
)

To
ta

l
(n

=
30

74
)

H
IV

 p
o

si
ti

ve
*

(n
=

55
2;

 1
8.

0%
)

H
IV

 n
eg

at
iv

e
(n

=
25

22
; 8

2.
0%

)

N
%

N
%

N
%

N
%

N
%

 �
N

ev
er

 h
ad

 s
ex

14
0.

3
14

0.
4

5
0.

2
0

0.
0

5
0.

2

 �
M

is
si

ng
28

0.
7

24
0.

72
12

0.
4

3
0.

5
9

0.
4

N
o.

 o
f l

ife
tim

e 
p

ar
tn

er
s

 �
1

14
76

36
.5

12
79

39
.0

11
29

36
.7

15
8

28
.6

97
1

38
.5

 �
2

10
53

26
.0

85
9

26
.2

81
9

26
.6

15
5

28
.1

66
4

26
.3

 �
3

70
9

17
.5

56
2

17
.1

51
6

16
.8

10
1

18
.2

41
5

16
.5

 �
4

28
4

7.
0

22
4

6.
8

22
1

7.
2

46
8.

3
17

5
6.

8

 �
5–

8
32

9
8.

1
26

4
8.

1
25

5
8.

3
49

8.
9

20
6

8.
2

 �
>

9
11

3
2.

8
75

2.
3

89
2.

9
33

6.
0

56
2.

2

 �
N

ev
er

 h
ad

 s
ex

14
0.

3
14

0.
4

5
0.

2
0

0.
0

5
0.

2

 �
M

is
si

ng
65

1.
6

48
1.

4
40

1.
3

10
1.

8
30

1.
2

*A
cc

or
d

in
g 

to
 H

IV
 s

ta
tu

s 
at

 b
as

el
in

e.
B

M
I, 

b
od

y 
m

as
s 

in
d

ex
; H

IV
, h

um
an

 im
m

un
od

efi
en

cy
 v

iru
s.

Ta
b

le
 2

 
C

on
tin

ue
d



11Mchome B, et al. BMJ Open 2020;10:e038531. doi:10.1136/bmjopen-2020-038531

Open access

However, among the attendees, only 500 (16%) attended 
within 30 days of their scheduled appointment date and 
without being traced for follow-up. A total of 1088 (35%) 
attended the clinic after a phone call reminder (tracing 
method I), 62 women (2%) attended the clinic after a 
nurse home-visit (tracing method II), while 1253 women 
(41%) were followed up at home and had specimens 
collected using self-sampling device (tracing method 
III). A total of 731 women (19%) were lost to follow-up 
(figure 1).

The women who participated in the first follow-up 
were very similar to those who did not attend when 
looking at sociodemographic factors (table 2). However, 
overall, fewer women were HR HPV positive at follow-up 
compared with baseline (14.8% vs 17.2%), and fewer 
HIV positive women were HR HPV positive at follow-up 
compared with baseline (24.1% vs 31.6%) (table 3).

STRENGTHS AND LIMITATIONS
This is a large-scale longitudinal cervical cancer study 
conducted in an HIV endemic population that aims to 
address a major cause of disease among East-African 
women, which so far has not received much focus within 
global health research. Women are followed up over a 
long duration of time and with a large amount of data 
being collected using questionnaires and laboratory tests. 
Given the nature of our study, a significant attrition rate 
was expected. However, with the carefully designed tracing 
plans and dedicated home-visiting staff, we managed 
to attain an 81% participation rate at first follow-up. As 
women were enrolled during a patient-initiated screening 
at screening clinics, detailed HIV documentation was chal-
lenging to obtain as CTC cards were poorly documented 
or had not been brought to the screening. Despite the 
nurses calling these women after enrolment to retrieve 

the information, it was not provided by many HIV positive 
participants. This has led to a certain amount of missing 
values for a few variables and have limited our ability and 
power in analyses involving HIV immunologic markers 
and treatment. The HPV distribution found in this study 
population in comparison to data from the source popu-
lation shows that the distribution is somewhat compa-
rable, although it also differs to a high extent on some 
accounts. We found that among women with HSIL+, our 
study population had a higher prevalence of HPV 16 
(32.5% vs 30.2%) and HPV 58 (19.3% vs 6.3%), a lower 
prevalence of HPV 52 (16.7% vs 21.9%), while the prev-
alence of HPV 18 was the same (16.7%).17 However, the 
data on the source population are based on one study 
conducted on ORCI in Dar es Salaam in 201410; hence, 
the difference in the HPV distribution does not neces-
sarily suggest that our study population is not generalis-
able to the source population but rather that it builds a 
stronger basis for understanding the true HPV distribu-
tion in Tanzania.

FUTURE PLANS
A second follow-up is underway (17 December 2018–
primo October 2020). Based on our large-scale data of 
both HPV infection in general and type-specific character-
ised by the women’s HIV status, we plan to integrate these 
data with a previous cross-sectional HPV study (PROTECT 
study) conducted in this population as this can increase 
power in our findings. As we have already established 
a large cohort of participants, we foresee a potential to 
further characterise the HPV burden and establish risk 
factors over a longer course of time. Specifically, we wish 
to compare the clinical performance of three potential 
cervical cancer screening strategies in Tanzania, namely, 
(1) HC2 testing at varying cut-off points of viral load as 

Table 3  HR HPV, HIV and cytology results at baseline and first follow-up

Baseline First follow-up

Total (n=4043) Total (n=3074)

HPV n % (95% CI) n % (95% CI)

 � Positive 696 17.2 (0.16 to 0.18) 438 14.3 (0.13 to 0.16)

 � Negative 2951 73 (0.72 to 0.74) 2595 84.4 (0.83 to 0.86)

 � Missing 396 9.8 (0.09 to 0.1) 41 1.3 (0.01 to 0.02)

HIV

 � Positive 718 17.8 (0.17 to 0.19) 552 18 (0.17 to 0.2)

 � Negative 3325 82.2 (0.81 to 0.83) 2522 82 (0.80 to 0.83)

Cytology

 � HSIL 139 3.4 (0.03 to 0.04)

 � LSIL 329 8.1 (0.07 to 0.09)

 � Negative 3548 87.8 (0.87 to 0.89)

 � Missing 27 0.7 (0.00 to 0.01)

HIV, human immunodeficiency virus; HPV, human papillomavirus; HR, high risk; HSIL, high-grade squamous intraepithelial lesion; LSIL, low-
grade squamous intraepithelial lesion.
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measured by the RLU value; (2) HC2 testing with VIA 
triage; and (3) HC2 testing with triage using HPV16/18 
genotyping. Further, we also foresee the possibility of 
linking our evidence with other groups in this popula-
tion including males, adolescents and pregnant women. 
This may provide additional information on the similar-
ities of the epidemiological burden among these groups 
and delineate differences in the correlations of HPV and 
HPV-related disease across groups.

COLLABORATION
Researchers interested in collaboration in this discipline 
especially in East and Central Africa are welcomed. This 
may be in extracting data from the project or jointly 
requesting further investigation from the cohort.
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