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Abstract 

Background Cervical cancer is a preventable and treatable form of cancer yet continues to be the fourth most 
common cancer among women globally. Primary care is the first point of contact most patients have with health 
services and is where most cancer prevention and early detection occur. Inadequate follow‑up of abnormal test 
results for cervical abnormalities in primary care can lead to suboptimal patient outcomes including higher mortality 
and decreased quality of life.

Aims To explore the magnitude of and factors associated with, inadequate follow‑up of test results for cervical abnor‑
malities in primary and ambulatory care.

Methods MEDLINE, Embase, Cochrane Library and CINAHL were searched for peer‑reviewed literature from 2000–
2022, excluding case‑studies, grey literature, and systematic reviews. Studies were included if they reported 
on patients aged ≥ 18 years with no previous cancer diagnosis, in a primary care/ambulatory setting. Risk of bias 
was assessed using the Joanna Briggs Institute Critical appraisal checklists, appropriate to the study design. A seg‑
regated methodology was used to perform a narrative synthesis, maintaining the distinction between quantitative 
and qualitative research.

Results We included 27 publications reporting on 26 studies in our review; all were conducted in high‑income 
countries. They included 265,041 participants from a variety of ambulatory settings such as family medicine, primary 
care, women’s services, and colposcopy clinics. Rates of inadequate follow‑up ranged from 4 to 75%. Studies reported 
41 different factors associated with inadequate follow‑up. Personal factors associated with inadequate follow‑up 
included younger age, lower education, and socioeconomic status. Psychological factors were reported by only 3/26 
studies and 2/3 found no significant association. System protective factors included the presence of a regular primary 
care provider and direct notification of abnormal test results.

Discussion This review describes inadequate follow‑up of abnormal cervical abnormalities in primary care. Preva‑
lence varied and the evidence about causal factors is unclear. Most interventions evaluated were effective in decreas‑
ing inadequate follow‑up. Examples of effective interventions were appointment reminders via telephone, direct 
notification of laboratory results, and HPV self‑sampling. Even though rates of cervical cancer have decreased 
over the years, there is a lack of information on factors affecting follow‑up in primary care and ambulatory settings, 
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particularly in low and middle‑income countries. This information is crucial if we are to achieve WHO’s interim targets 
by 2030, and hope to avert 62 million cervical cancer deaths by 2120.

Trial registration PROSPERO ID CRD42021250136.

Keywords Inadequate follow‑up, Abnormal test results, Primary care, Cervical cancer, Human papilloma virus

Introduction
Cervical cancer globally
Cervical cancer is the fourth most common cancer 
among women globally, with an estimated 604,100 new 
cases and 341,831 deaths in 2020 [1]. Even though pre-
ventable and treatable, cervical cancer continues to 
affect women and people with a cervix, is associated 
with substantial impacts on quality of life, and causes 
extreme suffering in late-stage disease. In 2020, the 
World Health Organisation (WHO) released a global 
strategy with a vision to eliminate cervical cancer as 
a public health problem [2]. The strategy proposes 
interim targets focusing on primary prevention (vac-
cination against HPV), secondary prevention (screen-
ing and treatment of pre-cancerous lesions), tertiary 
prevention (diagnosis and treatment of pre-cancer and 
invasive cervical cancer), and palliative care. Model-
ling has shown hundreds of thousands of lives would be 
saved if interim targets are met worldwide by 2030 and 
millions saved by 2120 [3].

Biology of cervical cancer and progression
The primary etiologic factor for over 95% of cervical can-
cers is persistent infection with high-risk Human Papil-
loma Virus (hrHPV) [4]. There are many strains of HPV, 
with types 16 and 18 accounting for approximately 70% 
of cervical cancer cases, and an additional 10–15 strains 
responsible for the rest [5]. Not all infections will lead to 
cervical lesions, but persistent HPV infection can lead to 
changes in the cervical cells, and these can develop into 
cervical cancer over decades, hence the importance of 
timely follow-up [5]. High-performance cervical screen-
ing tests can detect changes to cells as well as the pres-
ence and type of HPV infection prior to any cell changes. 
Results of cervical screening tests can be ‘normal’ (‘nega-
tive’): no HPV or cervical cell changes detected, or abnor-
mal (‘positive’): HPV positive (presence of HPV infection) 
or abnormal cells (LSIL/HSIL/ASCUS—low/high grade 
squamous intraepithelial lesion or atypical squamous 
cells of undetermined significance). Results that are con-
sidered ‘abnormal’ or ‘positive’ require follow-up and/
or treatment to avoid progression to invasive cervical 
cancer. Examples of follow-up can be via second-round 
testing, a colposcopy with/without a biopsy and, if nec-
essary, excision treatment, [6] yet specific guidelines for 

follow-up will vary depending on the country and health 
care system.

Cervical cancer and primary care
Delays in the follow-up of pre-cancerous lesions in pri-
mary care, can lead to delays in cancer diagnosis, which, 
in turn, may result in suboptimal cancer outcomes such 
as higher mortality and decreased quality of life [7]. In 
many developed countries, primary care accounts for 
more than 80% of all health consultations in the general 
population and acts as gatekeeper for many interven-
tions and specialist consultations [8, 9]. Defined by the 
WHO as the “best way to provide health care services to 
everyone, everywhere,” primary care is described as the 
most efficient way to achieve health for all [10]. Early 
detection, appropriate monitoring and treatment of posi-
tive or abnormal cervical screening results can lead to 
improved outcomes, and a reduction in adverse effects 
[11]. Importantly, adherence to cervical cancer guidelines 
can directly impact patient survival [12].

Adequate follow-up may be difficult to define, as there 
are multiple pathways. The WHO, in their “Guidelines 
For Screening and Treatment of Cervical Pre-cancer 
Lesions for Cervical Cancer Prevention” recommends 
two main approaches after a positive screening test: The 
“screen-and-treat approach”, where a decision is made 
to treat immediately after one positive test result; or the 
“screen, triage and treat approach”, where a second test 
may be required to decide treatment [6]. Further follow-
up can be partial genotyping, colposcopy, visual inspec-
tion with acetic acid (VIA) or cytology [6].

There are different ways to define inadequate follow-
up”; it may be due to a delay in performing a second test 
or treatment, or it may be defined as follow-up using an 
inappropriate screening test according to relevant guide-
lines (i.e., Pap smear instead of colposcopy). A range 
of factors leading to inadequate follow-up have been 
described. For example, a systematic review of studies 
published between 1985 and 1999 reported patient fac-
tors such as lack of social support, lack of understanding, 
and fear [13]. Health care system factors include incon-
venient clinic hours, male providers, and insensitive staff. 
More recent systematic reviews reporting on adher-
ence also mention social support, factors such as race 
and low socioeconomic status (SES) as well as provider/
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system factors [14–17]. However, current evidence from 
systematic reviews relies on data from earlier than 2010 
and no reviews report exclusively on prevalence and fac-
tors associated with inadequate follow-up in primary and 
ambulatory care. Furthermore, primary care differs in 
each country’s local context, so it is crucial to understand 
the nuances of inadequate follow-up of abnormal cervical 
screening results in the ambulatory setting.

Aim and justification for current review
The WHO global strategy provides a comprehensive 
approach to cervical cancer prevention and treatment [2]. 
However, the interim targets fail to address inadequate or 
failure to follow-up of abnormal test results, which may 
lead to suboptimal outcomes and unnecessary harm. This 
review aims to address two key questions in relation to 
inadequate follow-up of abnormal test results associated 
with cervical screening in primary care: i) what is the 
magnitude of the problem in primary and ambulatory 
care and; ii) what are the precursors or predictors associ-
ated with inadequate follow-up.

Method
Study design
The Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) criteria were used 
to conduct a narrative, systematic review [18]. The 
review was registered on PROSPERO (registration ID: 
CRD42021250136). Covidence systematic review soft-
ware was used for title and abstract screening, full text 
review and data extraction. A meta-analysis was not per-
formed, due to the heterogeneity of included studies.

Search strategy
The search strategy (see appendix 1) was developed to 
include MeSH headings and word variations for the terms 
relating to ‘primary care, ‘follow-up’ and any screening and 
diagnostic tests relating to cervical cancer (e.g., Pap test, 
HPV, colposcopy). Searches were conducted across MED-
LINE, EMBASE, the Cochrane Central Register of Con-
trolled Trials (CENTRAL) and the Cumulative Index to 
Nursing and Allied Health Literature (CINAHL). Studies 
were included if they were published between 1 Jan 2000 
and 17 March 2022. This timeline was selected as exist-
ing systematic reviews on related topics included studies 
from previous years, [13, 17] and we believed it relevant to 
assess follow-up behaviours over the last 20 years. Supple-
mentary searching included a manual review of reference 
lists of included studies and citation tracking.

Inclusion and exclusion criteria
According to the PICO framework, studies were included 
if they referred to female adult populations (≥ 18  years) 

in primary/ambulatory care (P), who had undergone any 
screening and diagnostic testing related to cervical cancer 
and had received an abnormal/positive test result (I) and 
had not been followed up adequately according to local 
or national guidelines (O). As all types of studies were 
included, some studies did not have a comparator and 
outcomes varied according to study type. We included 
studies involving females < 18 years only if outcome data 
could be extracted for patients > 18  years old separately. 
Studies reporting follow-up of abnormal results that may 
lead to cervical cancer, including those reporting tests for 
screening, diagnosis of other gynecological cancers were 
included. We excluded case studies, unpublished work 
and articles not in English. Studies reporting only on chil-
dren and adolescents (< 18  years); people with an exist-
ing cancer diagnosis; and follow-up conducted in tertiary 
care were excluded. Studies which solely reported appro-
priate or timely follow-up and not explicitly inadequate 
follow-up were also excluded. This decision was made to 
avoid assuming that women that did not have adequate 
follow-up corresponded to inadequate follow-up, as these 
concepts are not necessarily the same since these women 
may have accessed follow-up care elsewhere. Screening 
and full-text review was performed by two independent 
authors and conflicts were reached by consensus. Where 
consensus was not reached, opinion of a third independ-
ent author was sought.

Data collection
After studies were assessed against the inclusion and 
exclusion criteria, data were extracted from included 
studies, based on a standardized extraction template. 
Extracted data included study and participant char-
acteristics; the number or percentage of women with 
abnormal test results that had inadequate follow-up; and 
barriers and facilitators to inadequate follow-up.

Statistical analysis
We used SPSS version 29.0.0.0 (241) to conduct a 
descriptive analysis of prevalence and study character-
istics. The heterogeneity of study designs and outcomes 
precluded any form of meta-analysis.

Assessment of bias
The risk of bias of included studies were assessed using 
the Joanna Briggs Institute (JBI) Critical appraisal check-
lists, appropriate to the study design of the included 
studies [19]. Eight checklists were used, including the 
checklists for randomised controlled trials, quasi-experi-
mental, cohort, cross-sectional, case–control, case series, 
qualitative and diagnostic accuracy studies. Studies that 
scored ≥ 80% were considered low risk of bias, between 
60–80% a medium risk of bias, and < 60% were considered 
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high risk [20]. Studies were not excluded based on their 
quality assessment scores [19].

Extraction and risk assessment were also performed by 
two independent authors and conflicts were reached by 
consensus. Where consensus was not reached, opinion of 
a third independent author was sought.

Definition of inadequate follow up of cervical cancer 
screening in primary care
To identify studies that related to inadequate follow up 
of an abnormal test result for cervical cancer, we adapted 
Zapka et al. “Steps and Interfaces from screening to diag-
nosis” (Fig.  1) which defines this period as the moment 
after receiving a positive/ abnormal test result (HPV 
positive (presence of HPV infection) or abnormal cells 
(LSIL/HSIL/ASCUS—low/high grade squamous intraep-
ithelial lesion or atypical squamous cells of undetermined 
significance) to just before a cancer diagnosis [16]. This 
period is comprised of several steps, including referral for 
a diagnostic evaluation, appointment scheduling, and a 
follow-up test (Pap, HPV, colposcopy etc.). We selected 
all studies that reported results related to this period.

Results
Overview
The combined search strategies identified 1524 titles, of 
which 1358 title and abstracts were screened, and 134 full 
text articles reviewed for eligibility (Fig. 2). Twenty-seven 
reports, including 26 studies, met the inclusion criteria.

Study characteristics
Characteristics of the included studies are described in 
Table  1. Twenty-seven publications were identified for 
inclusion in the review, including 26 primary studies 
[21–46] and one secondary analysis of the original study 
data looking at cervical cancer prevention behaviours of 

the studied population [47]. The results of the secondary 
analysis are reported together with the primary study as 
most study characteristics were the same. Using the JBI 
risk of bias checklists, we assessed 12 studies as low risk 
of bias, [22–24, 30, 33, 34, 38, 40, 41, 43, 44, 46] 10 with 
a moderate risk [21, 25, 26, 28, 29, 32, 35, 37, 42, 45] and 
four studies with a high risk of bias [27, 31, 36, 39]. The 
detailed quality assessment can be found in Appendix 2.

The included studies comprised seven RCTs [22, 23, 26, 
29, 35, 39, 43] and seven cohort studies [21, 24, 31, 34, 37, 
41, 44]. The remaining were cross-sectional [4], [27, 32, 
36, 42] non-randomised experimental [2], [25, 40] case–
control [2], [28, 45] qualitative [2], [30, 33] case series [1] 
[46] and diagnostic accuracy studies[1] [38]. Half of the 
studies were conducted in the USA [21, 22, 24, 26–28, 
32, 33, 36, 37, 40–42, 46]. The remaining were conducted 
in Canada [3], [25, 36, 43] the UK [3], [30, 39, 45] Den-
mark [2], [34, 35] the Netherlands [2], [29, 38] New Zea-
land [1], [23] Hong Kong [1] [44] and Türkiye. [1] [31] 
The number of health care sites ranged from 1 to 2176, 
and the number of participants that had an abnormal 
test result requiring follow up ranged from 11 to 124,244. 
Even though the age of women included in the studies 
ranged from 14 to 86, for the purpose of this review, we 
only included data from women 18 years and older.

There were 7 population-based studies using data 
from large screening and testing datasets) [21, 29, 31, 
34–36, 38]. The remining 19 were clinic-based. 7 studies 
included exclusively women from underserved popula-
tions (Latinas, low income, Maori and Criminal-legal 
involved) [22, 23, 26, 32, 33, 40, 42, 47] and 4 studies 
included only non-adherent women [23, 29, 33, 45].

While we grouped setting into four categories, due to 
the differences in health systems, we presented the set-
ting from USA studies in more detail in Table 1. For non-
USA studies, the setting was categorised into ambulatory/

Fig. 1 Steps and interfaces from screening to cancer diagnosis. Modified from Zapka et al., [16]
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specialist clinics; primary care/general practice/family 
practice; hospital affiliated community clinic; and other/
combination. Four studies were conducted exclusively in 
primary care/general practice/family practice [23, 34–36]. 
Three studies were conducted exclusively in ambulatory/
specialist clinics [25, 39, 45]. The remaining studies were 
conducted in a combination of settings.

Definition of inadequate follow‑up
Inadequate follow-up was defined as either no evidence 
of further action (follow-up tests and/or appointments) 
or an inadequate action according to guidelines or local 
protocol. A detailed definition of inadequate follow-
up for each study is presented in Table  2. The major-
ity (87.5%) of the included studies had a clear definition 
for inadequate follow up of an abnormal test result 
[21–29, 33–45, 47]. Of these, 70% defined it as a failure 
to attend the following appointment either with their 

clinician or for a follow up test [22–25, 27–29, 33, 37, 
39, 40, 42–45] and the remaining 30% defined it as no 
evidence of further testing in the electronic medical 
record (EMR) [21, 26, 34–36, 38, 41].

The source of the definition for inadequate follow up var-
ied. Local or national guidelines informed the definition in 
58.3% of studies [21–24, 26, 29, 33–36, 38, 41, 43, 47]. Seven 
of the included studies (30%) [25, 28, 37, 39, 42, 45, 47] used 
their own definition. Studies conducted in the USA used 
a variety of sources to establish their definitions, such as 
local guidelines, [26] or guidelines from different academic 
associations such as the National Cancer Institute, [21] the 
American Society of Colposcopy and Cervical Pathology 
[24] and the American Cancer Society [33]. Others formed 
their definition from a range of different evidence sources.

Time to follow-up after a positive/abnormal test result 
was specified in 13 studies and ranged from 2.5 months 
[24] to 2 years [21, 36] with a median of 6 months (IQR: 

Fig. 2 PRISMA flow diagram
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9). Source of data to identify adequate follow-up was 
either through EMR or chart review or national or local 
databanks.

Rates of inadequate follow‑up.
Depending on the study design and country of origin, 
inadequate follow-up up ranged from 4% in a case con-
trol study from Canada, [25] to 75% in a cohort study 
from the USA, as shown in Table 2 [37].

Given the variety of the study types, the variability in 
the definitions of inadequate follow-up and the heteroge-
neity of results, we also chose to summarise prevalence 
according to study type in Table 3.

The lowest rates found were reported by Dunn et al. in 
a pre-post study measuring adherence of an on-site diag-
nostic colposcopy clinic [25]. The pre-intervention rates 
for inadequate follow-up were 13% which decreased to 
4% post intervention (P < 0.001).

Prevalence for cohort studies ranged from 20.7% [44] 
to 75%. [37] Four studies [21, 31, 34, 44] were population-
based and reported rates of inadequate follow-up from 
nationwide screening programmes, ranging from 28.3% 
[21] to 62% after a reminder message [34]. Chase, Lindau 
and Peterson [24, 37, 41] reported inadequate follow up 
for their clinic-based sample of women and their preva-
lence ranged from 38 to 75%. Prevalence for other types of 
studies is summarised in Table 3. We could not identify a 
specific trend throughout the years (increase or decrease 
of inadequate follow-up as technology improved).

Factors associated with inadequate follow‑up
Factors associated with inadequate follow-up were exam-
ined in 16 of the included studies [21, 22, 24–28, 34–37, 
40–42, 44, 45, 47]. A total of 41 factors associated with inad-
equate follow-up of abnormal cervical screening were clas-
sified into 4 domains; patient, clinical, provider and system 
(Table 4). For each factor, studies were grouped according 
to statistical significance of the association with inadequate 
follow-up (positive, negative, or non-significant).

Patient factors
Most of the factors explored were patient factors, with 
15/16 studies exploring at least one factor in this domain. 
The most explored factors were age (n = 12), [21, 24–27, 
34, 36, 40–42, 44, 45, 47] insurance status (n = 8) [24–28, 
40, 42, 44, 47] and race (n = 7) [21, 26–28, 34, 41, 42, 47]. 
The association between age and inadequate follow-up 
was inconsistent, with mixed findings across the studies. 
Insurance status and race were slightly more consistent, 
with most studies reporting negative associations with (or 
decreased rates of) inadequate follow-up for having private 
insurance and being white (or country majority). A detailed 
description of these associations can be found in Table 4.

Psychological symptoms were explored in only three 
studies [22, 28, 42, 47]. Breitkopf et  al. reported that 
high depressive symptoms were positively associated 
with inadequate follow-up, while high anxiety symp-
toms were associated with lower rates of inadequate 
follow-up [22]. Having a tertiary education was mostly 
associated with decreased rates of inadequate follow-
up [22, 27, 28, 34, 37]. The associations of other fre-
quent individual factors are summarised in Fig. 3.

Clinical and provider factors
Clinical and provider factors were infrequently 
assessed. Factors such as type of visit or having a man-
agement plan showed inconsistent evidence of asso-
ciation [25, 26]. Dunn et  al. found that women were 
significantly less adherent if they had been screened 
at an abortion clinic than if they had been referred 
directly after a Pap screening-specific appointment 
[25] while Engelstad et al. found the intervention to be 
equally successful if the reason for their initial Pap had 
been as a routine or a diagnostic appointment [26].

Severity of the lesion was measured in five different 
studies [25, 26, 40, 41, 45] and was not related to inad-
equate follow-up in all but one study [40].

System factors
These were measured in three, more recent studies [24, 
35, 42, 47]. Internal referral to colposcopy (from the 
same clinic), [24] presence of a regular health care pro-
vider, [42, 47] and direct notification to women of cer-
vical abnormalities results, [35] were all associated with 
lower rates of inadequate follow-up [24, 35, 42, 47].

Qualitative studies
We identified and analysed two qualitative studies [30, 33]. 
In exploring barriers and facilitators to follow-up, issues 
relating to communication were identified as a common 
theme in both studies. Goldsmith et al. explored women’s 
information needs for abnormal results and found the 
need for more didactic forms of information (diagrams) 
and the need to receive their results directly, with a knowl-
edgeable intermediary other than the general practitioner 
(GP), outside primary care. Hunt et  al. identified several 
barriers to follow-up including poor communication from 
the health care provider regarding their need to follow-up, 
mixed messages, getting follow-up care elsewhere, clinical 
errors, and inordinate follow-up requirements [33].

Intervention to increase adherence to follow‑up 
after receiving an abnormal cervical cancer screening test 
result
Even though the aim of the review was not to identify 
effective interventions for adherence, but rather rates of 
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inadequate follow up, we identified 7 RCTs testing inter-
ventions to decrease inadequate follow up. All RCTs but 
one [22] (6/7) were effective. Two studies reported on 
the use of self-sampling to increase adherence to screen-
ing, both with positive findings. Brewer et  al., reported 
that sending women a self-sample kit for HPV testing 
at home resulted in statistically significantly (p ≤ 0.001) 

higher participation than an invitation to have a usual-
care cytology sample in the clinic among Maori women 
(14.6% vs. 2.0%) [23] and Gok et  al. described a 27.5% 
of compliance vs a 16.6% in the intervention vs control 
groups respectively with a difference of compliance of 
10.9% (P < 0.001) after adjustment for those who were not 
eligible [29].

Table 3 Inadequate follow up by type of  studya

a Outcome measures provided when available
b Study described in two publications

Author Study Type Rates of inadequate follow up Rates of no follow up

Intervention Control Intervention Control

Brewer, 2021 [23] RCT (‑) (‑) Home self‑sampling: 0
Clinic self‑sampling: 8%

No inadequate follow‑up

Breitkopf, 2014 [22] Delays in days: 58 +‑75 Delays in days 
69 + ‑72 (p 
0.75%)

22% Active control: 25%
Usual Care: 24% (p=0.93)

Engelstad, 2005 [26] (‑) (‑) 18.0% 20.0%

Gok, 2010 [29] (‑) (‑) 5.5% to 61.5% (‑)

Kristiansen, 2019 [35] 31.4% 35% (p < 0.005) 42.9% 47.2% (p < 0.005)

Oladipo, 2007 [39] (‑) (‑) Appointment cancella‑
tion: 7%
Non‑attendance: 10.0%

Appointment cancella‑
tion: 18%
Non‑attendance: 24.0%

TOMBOLA Group 2009 
[43]

(‑) (‑) 6.8% 10.6%

Bernard 2005 [21] Cohort 28.30% 27.70%

Chase 2012 [24] (‑) 50%

Gultekin 2018 [31] (‑) (‑)

Kristiansen 2017 [34] 6 months (before) 64% (After) 62% (OR: 0.94 (0.90 
to 0.97))
3 months: (before) 62% (after) 60% (OR: 0.94 (0.90 
to 0.97))
Within 3 months, (before) 16% (after) 16% (OR: 
0.99 (0.95 to 1.02))

Lindau 2006 [37] 75% 25%

Peterson 2003 [41] (‑) 38%

Tse 2016 [44] 41.80% 20.70%

Felix 2009 [27] Cross sectional (‑) 63.2%

Hui 2014 [32] N/A N/A

Kupets 2014 [36] 15.7%‑48.3% 11.1–12.8%

Salyer 2021‑  2022b  
[42, 47]

(‑) 31% (p=0.144)

Valdini 2001 [46] Case series (‑) 5.7% in control group

Dunn 2013 [25] Non‑randomised experi‑
mental study

13% 4% (p < 0.001)

Fish 2013 [28] Case Control N/A N/A

UshaKiran 2002 [45] (‑) 5.4%

Loopik 2020 [38] Diagnostic accuracy (‑) 8.1‑ 55.5%

Percac‑Lima 2013 [40] Non‑randomised experi‑
mental study

(‑) Control arm:
2004–2007 = 18.6%
2008–2011 = 20.6% (p=0.45)
Intervention:
2004–2007 = 19.8%
2008–2011 = 15.7% (p=0.024)
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Fig. 3 Most commonly assessed factors associated with inadequate follow‑up
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Other effective interventions described were: A coun-
selling and outreach intervention for improving rates of 
follow-up of abnormal Pap smears [26]; a pre-clinic tel-
ephone contact intervention for prospective patients in 
a colposcopy clinic [39]; cytological surveillance in pri-
mary care compared with immediate referral for colpos-
copy examination in women with low grade abnormal 
results on cervical cytology tests [43]; and direct notifi-
cation to women of cervical cytology results on follow-
up rates [35].

Discussion
In this systematic review, we describe the prevalence of 
inadequate follow-up after receiving abnormal cervical 
screening results in the primary and ambulatory setting, 
and the factors affecting follow-up. We also summa-
rise evidence found about interventions that have been 
shown to improve follow-up. Given the multiplicity of 
health systems around the world and the various defini-
tions of what can be considered primary care, we opted 
for an inclusive approach and considered studies that 
were based in primary care as well as non-hospital based 
ambulatory care.

Definitions of inadequate follow‑up
Definitions for inadequate follow-up varied. Most stud-
ies defined inadequate follow-up as either a) non-attend-
ance to a follow-up appointment and/or b) the absence 
of further testing at various time points after abnormal 
test result. Most studies outside the USA, used national 
screening guidelines to construct their definitions of inad-
equate follow-up. All of these countries have national cervi-
cal screening programs [4]. While the USA has a national 
screening program in place, it is executed by many different 
providers, from family medicine clinics to women’s health 
clinics to specialist colposcopy clinics. This multiplicity of 
providers may be one of the reasons why researchers feel 
compelled to use a variety of sources to define inadequate 
guidelines suitable to their particular settings.

Prevalence of inadequate follow‑up
Prevalence of inadequate follow-up varied substantially 
across the studies. In the studies conducted in the USA, 
the heterogeneity of definitions, different levels of risk 
of bias, along with the fact that follow-up in most stud-
ies were performed in a range of primary care/ambula-
tory settings, in very different populations, may account 
for the wide range of prevalence of inadequate follow-up 
encountered in the different studies.

Even though this wide range in the prevalence of inad-
equate follow-up of abnormal cervical cancer screening 
tests results is undoubtedly multifactorial, we hypoth-
esise that differences in health systems and cancer 

screening programs may play an important role. Accord-
ing to the WHO, all locations mentioned in this review 
had a cancer screening program in place in 2021 [4]. 
Nevertheless, there are system differences that could 
explain the variation in rates. The USA, with the highest 
rates of inadequate follow-up, for example, does not have 
data available on whether programme/guidelines exist to 
strengthen early detection of first symptoms at primary 
health care level or whether a clearly defined referral sys-
tem exists from primary care to secondary and tertiary 
care. All other locations report positively in these two 
aspects of their screening programs [4]. Likewise, all 
locations had programmes in place at the time of these 
studies [48–52]. However, for two of them, (Türkiye and 
Hong Kong) screening programs had newly begun. Tür-
kiye started a cytology-based screening program in 2004, 
switching to HPV in 2014. [31] Hong Kong started theirs 
in 2004 [53]. The two studies conducted in the Nether-
lands reported inadequate follow-up for a colposcopy in 
2020 was lower than in 2010. In 2017, the Netherlands 
replaced cytology testing for HPV. After their first HPV 
positive test, women are invited to perform a cytology 
test with their local GP [38]. This suggests that a com-
prehensive national screening program based in pri-
mary care and HPV testing is an effective way to increase 
adherence to follow-up after a positive result. Currently, 
of the countries in this study, only the Netherlands, 
United Kingdom and Türkiye have a program based on 
HPV screening. A systematic review on the impact of 
health systems’ influence on the speed of cancer diagno-
sis found that even though a causal correlation between 
healthcare system characteristics and cancer outcomes 
could not be found, factors such as centralisation of ser-
vices, free movement of patients between primary care 
providers, access to secondary care, and the existence of 
patient list systems could impact cancer diagnosis delays 
and account for worse cancer outcomes in the countries 
studied [54]. Access to secondary care could be one of the 
reasons for the studies with low inadequate follow-up in 
this review. These were conducted in a women’s clinic in 
Canada. [25] and a colposcopy clinic in the UK [45]. They 
tested interventions to increase adherence by providing 
expedited access to colposcopy follow-up.

Factors associated with inadequate follow‑up
We explored factors associated with inadequate follow-
up of a positive cervical test result in primary care. Most 
factors had no statistically significant association with 
inadequate follow-up and findings were inconsistent 
across studies. For example, younger age was positively 
associated with inadequate follow-up in five studies, neg-
atively associated in three studies, and found to be non-
significant in four studies.
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Race, low socioeconomic status (SES), and lack 
of health insurance have long been associated with 
lower cancer screening rates and poorer cancer out-
comes in women. In the USA, Latina women have the 
highest incidence of cervical cancer whereas African 
Americans have the higher mortality rates followed 
by Latinas. [55] In 2019, the American Cancer Soci-
ety reported higher cervical cancer screening rates for 
white women (77%) than for African Americans (75%), 
Hispanics (67%), Asian (66%), and American-Indian/
Alaska-natives (70%) and for women with private insur-
ance (80%) vs uninsured (54%).Overall screening rates 
decreased significantly from 2005 to 2019 even before 
Covid in all populations with higher numbers in minor-
ity populations (From 14 to 23% overall). Even though 
lack of access to health care services and insurance sta-
tus continue to be reasons for underscreening, from 
2005 to 2019, lack of access decreased significantly as 
the primary reason (from 21.8% to 9.7%). Instead, lack 
of knowledge (from 45.2% to 54.8%) and not receiv-
ing recommendations from health care professionals 
(from 5.9% to 12.0%) increased significantly, making 
the former the main cause for underscreening in the 
USA [56]. Sadly, this has not improved much in the last 
30 years, when for example, a systematic review of stud-
ies published between 1985 and 1999 reported patient 
factors such as lack of social support, lack of under-
standing, and fear as main reasons for underscreening 
[13]. This is also the case in low- and middle-income 
countries where cancer prevention and outcomes are 
worse than in high-income countries due to multiple 
factors including lack of access to health services, low 
income, and low education among others [57]. In our 
review, race, particularly being white, was negatively 
associated with inadequate follow-up in three of seven 
studies that reported this variable; low SES and private 
insurance were only associated in a few studies. This 
may be due to some studies not using population-based 
data, instead focusing on specific minority populations 
(Latina, Maori etc.) therefore, it may have altered the 
possible association between race, SES and inadequate 
follow-up.

Psychological factors were seldom explored, and 
results were contradictory. Depressive symptoms 
were described as a risk factor for inadequate follow-
up while anxiety symptoms were said to be associated 
with lower rates of inadequate follow-up [22]. This sug-
gests that psychological symptoms or diagnosis of men-
tal health issues may require further granularity when 
being explored as a factor for follow-up. Fish et al. [28] 
and Salyer et al. [42, 47] did not find a statistically sig-
nificant difference, this could be due to a small sample 
size or lack of statistical power. The qualitative studies 

in our search described patients feeling “panicked” and 
“shocked” when receiving abnormal test results how-
ever, they do not describe how those reactions relate to 
follow-up. Rather, the studies discuss system factors and 
patient-provider communication as reasons for inade-
quate follow-up [30, 33]. Although communication was 
a key theme in both qualitative studies, communication 
is not mentioned as a factor for inadequate follow-up 
in any of the quantitative studies; personal factors were 
the point of focus instead. Physician factors and system 
factors were least likely to be explored, with only three 
studies including system-level factors and two studies 
including physician-level factors [24, 35, 37, 41, 42, 47].

Effective interventions to increase adherence of follow‑up 
of abnormal cervical cancer screening
Although the primary aim of this study was not to iden-
tify effective interventions to increase follow-up of 
abnormal test results but rather describe factors that 
influence inadequate follow-up of abnormal cervical can-
cer screening in primary care, our search identified seven 
RCTs investigating different interventions to increase fol-
low-up [22, 23, 26, 29, 35, 39, 43].

Positive results were seen by reducing barriers to access 
and by asking patients to self-sample or providing test 
results directly to the patients among others [23, 35]. 
These results are consistent with evidence that system-
based interventions and interventions addressing patient 
and provider behaviours have proven effective in increas-
ing adequate follow-up of abnormal cervical screening 
results in primary care [14].

One RCT evaluated cytological surveillance at 
6  months performed in primary care compared with 
immediate referral for colposcopy at a hospital outpatient 
clinic for management of women with low grade cervi-
cal abnormalities [43]. Rates of inadequate follow-up 
were higher in the cytological surveillance arm compared 
to the ones referred for immediate colposcopy. A sys-
tematic review found evidence that women with abnor-
mal tests preferred active follow-up, predominantly as 
immediate colposcopy, to observation and/or to repeated 
Pap smears. In this case, setting might be less important 
than the anxiety produced by the abnormal result and so 
women might be more willing to attend an immediate 
colposcopy appointment rather than observation in pri-
mary care [58].

Limitations
This review is limited by the lack of data from low- and 
middle-income countries. All of the studies identified 
in this search were conducted in high- or upper-middle 
income countries [59]. Inadequate follow-up is higher 
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in middle- income/low-income countries and account 
for about 90% of new cases and deaths worldwide in 
2020 [59, 60]. The existence of national screening pro-
grams facilitates the reporting of such statistics, yet we 
are unable to calculate the same prevalence for middle/
low-income countries without organised cervical can-
cer screening programs. We had to exclude 14 studies 
for which there were no English full texts available. This 
may bias the information to represent only studies that 
can report their results in English (usually, again, high 
income countries).

There is also the risk of publication bias, as those 
studies with positive results might be more likely to be 
accepted for publication. During the initial screening for 
this review, we found most studies report on adherence 
to follow-up instead of inadequate follow-up, this lim-
ited the number and the quality of the information pro-
vided. We were unable to perform a meta-analysis given 
the heterogeneity of follow-up definitions and quality of 
included studies.

Deviation from protocol
One of our original aims was to investigate: “what are 
the adverse effects of inadequate follow-up?”. Once we 
started to investigate the literature more closely and 
developing the extraction tables, we decided that describ-
ing adverse effects of inadequate follow-up was outside 
of the scope of this review. There is strong evidence of 
the adverse effect inadequate follow-up poses to cancer 
outcomes [7, 11, 12]. Future reviews could investigate 
the psychosocial effects and the burden on quality of 
life caused by decreased compliance to cervical cancer 
screening.

Conclusion
Cervical cancer is the fourth leading cause of cancer 
death for women around the world. Primary care is 
defined as the first point of contact for health care and 
yet, there is incomplete and inconsistent evidence on 
the prevalence and factors that affect inadequate fol-
low-up in primary care. We found that the prevalence 
and definitions of inadequate follow-up in primary 
care vary, and information regarding factors associ-
ated with it is contradictory. All information available 
comes from high- or upper-middle income countries 
with established screening programs with different lev-
els of success. Further research is needed on factors 
that affect inadequate follow-up of positive cervical 
screening results in low- and middle-income countries 
without regular screening programs in place. Evidence 
of effective interventions to improve follow-up should 
be implemented more widely to improve outcomes for 
cervical cancer.
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