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Key definitions 

Key definitions on cancer screening 

Cancer  

Cancer is a generic term for a large group of diseases that can affect any part of the body (1). 

One defining feature of cancer is the rapid creation of abnormal cells that grow beyond their 

usual boundaries and that can then invade adjoining parts of the body and spread to other 

organs (metastasis) (1). Pre-cancer is a condition that may, or is likely to, become cancer (2). 

Cancer screening 

Screening means examining asymptomatic individuals for findings that are suggestive of a 

specific cancer or pre-cancer (1). When abnormalities are identified during screening, further 

diagnostic tests follow and eventually treatment if needed (1). 

Screening program 

Cancer screening programs are screening performed in the framework of a publicly mandated 

program. To be considered a program there must be a commitment from the government to 

provide the screening services to the eligible population as defined by laws, statutes, 

regulations, or official notifications (3). The screening programs must define the eligible 

population, the screening test, and the screening interval (3). 

Screening participation rate  

Screening participation rate is a quality indicator in screening programs (3) and is measured 

as:  

Number of individuals screened out of the invited 100
Number of indivduals invited

×

Test sensitivity and specificity 

The test sensitivity describes how well a test can detect a specific disease in people who 

actually have the disease (true positive) (2). Specificity refers to the percentage of people who 

test negative for a specific disease among a group of people who do not have the disease (true 

negative) (2). 
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Key definition on inequality 

High-, middle-, and low-income countries 

The World Bank assigns the world’s economies to four income groups based on the gross 

national income per capita in current United States dollars ($) (4). In 2020, countries were 

divided into the following four groups: low income (less than $1,046), lower-middle income 

($1,046 - 4,095), upper-middle income ($4,096 - 12,695), and high income (more than 

$12,695). 

Health inequality 

Health inequality is the generic term used to designate differences, variations, and disparities 

in the health achievements of individuals and groups (5). The term health inequality is very 

closely aligned with health disparities (5), which are not simply differences between groups, 

but rather differences that are avoidable, unfair, unjust, and result from systemic and 

potentially remediable differences in one or more aspects of health across socially, 

demographically, or geographically defined populations or population subgroups (6). Broadly 

defined, health disparities may be evident in any group of people who systematically 

experience social and/or economic obstacles to health and healthcare (6). 

Cancer inequality 

Cancer inequalities are the systematic differences in cancer outcomes (for example, in cancer 

incidence, mortality, and survival) that exist between and within countries (5-6). Cancer 

inequalities between countries may be due to a combination of individual and contextual 

factors, such as culture, geography, politics, policies, societal structure, and economic 

structure (6). Disparities in cancer outcomes are largely linked to ethnicity and race, 

socioeconomic status, disability, sexuality, and geographical differences in availability of and 

access to high-quality care (5-6). 

Disadvantaged population  

Cancer disproportionately affects the most disadvantaged individuals and groups (5-6). 

Disadvantaged populations include any situation in which a population is in a lower position 

than others in terms of gender/sex, race/ethnicity, education, occupation, socioeconomic 

status, place of residence, and personal characteristics associated with discrimination (7). 
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Socioeconomic position 

Socioeconomic position reflects a complex set of social and economic factors, often 

imperfectly correlated with one another. Socioeconomic position is usually measured by the 

level of educational attainment, the household income, the occupational classification, and 

sometimes by the home residence (6). 

Ethnicity and race  

Terms related to race and ethnicity are often used interchangeably, without clear and unified 

definitions. The National Institute of Cancer uses the following definitions: Ethnic group is 

defined as a group of people who share a similar culture (beliefs, values, and behaviors), 

language, religion, ancestry, or other characteristics that are often handed down from one 

generation to the next (2). The group members may come from the same country or live 

together in the same area. Examples of ethnic groups include Hispanics and Han Chinese (2). 

Race is used to describe a group of people who share similar biological, physical, or genetic 

characteristics, such as skin, hair, and facial features (2). Examples of races include Blacks 

and Caucasians (2). In cancer outcomes, residual disparities by race and ethnicity remain after 

adjustment for socioeconomic status (6). In this PhD thesis, I have used only the same terms 

describing race that were used in the source material being referred to.
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Summary 

One of the most important aspects of cancer screening from a health system perspective is the 

substantial inequality in screening access and participation -- between continents, countries, 

and social groups of society. Women’s opportunities to participate in breast and cervical 

screenings are not equally distributed. In this PhD project, we aimed to explore educational 

interventions on breast and cervical cancer screening. Most HICs offer breast and cervical 

cancer screening services, but ethnic minority women have low participation rates and are 

defined as a disadvantaged group requiring special attention. Although tailored educational 

interventions are considered a key approach to increasing the screening participation of these 

women, the effectiveness of these interventions remains unknown. In most LMICs, cervical 

cancer screening services are offered, but these services are only available for certain women. 

Educational interventions hold a key position in enhancing cervical cancer screening access 

and participation in LMICs because the screening programs depend on high quality training of 

health providers. However, it remains unknown to what extent health providers are trained or 

how well the training guidelines are adhered to. 

The objectives of this PhD project were to 

1) determine the effectiveness of culturally tailored educational interventions on

screening attendance at mammography and the Pap tests among ethnic minority

women;

2) explore whether women’s screening histories impact screening attendance after

tailored education;

3) and examine essential training components in cervical cancer screening programs

implemented in low-resource settings.

In our first study, we conducted a systematic review, searching for articles published in five 

databases from inception to 2018. Randomized controlled trials (RCT) of culturally tailored 

educational interventions for ethnic minority women in Western countries were investigated 

for a meta-analysis. RCTs that assessed attendance at mammography or the Papanicolaou test 

(Pap test) were eligible for inclusion. Study characteristics and results were extracted 

separately by two reviewers, and independent raters assessed risk of bias by using Cochrane 

Collaboration’s tool. Data were combined in a meta-analysis by using random effects models, 
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and heterogeneity was estimated by using I2-statitics. We identified seven RCTs (N = 4,246 

women) eligible for inclusion on mammography attendance, and four RCTs (N = 1,750 

women) on Pap test attendance. The effect of culturally tailored educational interventions on 

attendance at mammography was an increase of 18% (RR = 1.18, 95% CI, 1.09-1.28, p < 

0.001), with low heterogeneity (I2 = 30.0, p = 0.237), and a 54% increase at Pap test (RR = 

1.54, 95% CI, 1.14-2.09, p = 0.005), with substantial heterogeneity (I2 = 75.9%, p = 0.001). 

We found that culturally tailored educational interventions may increase attendance of ethnic 

minority women at breast and cervical cancer screenings. These results must be interpreted 

within the limitations set by the low number of studies and substantial heterogeneity for the 

Pap test. 

In our second study, we conducted a systematic review, searching for articles published in 

five databases from inception to 2020. RCTs of educational interventions tailored to ethnic 

minority women that measured screening attendance were eligible for inclusion. Data 

extraction and risk of bias assessment were performed independently by two reviewers. Data 

were combined in a meta-analysis by using random effects models and heterogeneity was 

estimated by using I2-statitics. We identified six studies (N = 3,521 women) eligible for 

inclusion on mammography attendance. Tailored education increased attendance at 

mammography by 54% among never-screened women (RR = 1.54, 95% CI, 1.24-1.91, p < 

0.001), with low heterogeneity (I2 = 27.1%, p = 0.231), and by 26% among ever-screened 

women (RR = 1.26, 95% CI, 1.11-1.43, p < 0.001), with low heterogeneity (I2 = 35.5%, p = 

0.213). Although these findings must be interpreted with caution, the findings suggested that 

women’s screening history is an important and ignored variable that affects how effective 

tailored education is on screening attendance. 

In our third study, we conducted a systematic review, searching for articles published in 

PubMed, Embase, and Web of Science between the years 2006 and 2021. Studies on cervical 

cancer screening that used VIA and that trained health providers with any level of health 

education were included. The outcome of interest was the reporting of the training 

components. We performed a narrative synthesis of the included studies. We developed a 

framework to conceptualize seven essential training components and applied that framework 

to determine how training courses had been carried out in different settings. We identified 14 

primary studies eligible for inclusion, including 2,847 trained health providers and 406,611 

screened women. We found that most training courses lasted 5 to 7 days and included 
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theoretical education, practical skill development, and competence assessment. It was unclear 

how visual aids and training in client counselling and quality assessment were integrated in 

the courses. Extended on-job training was provided through supervision, feedback, and 

refresher training. This study showed that international training recommendations are feasible 

to implement in real settings. By providing illustrating examples, we showed how the training 

components had been carried out in different clinical settings. These examples can be helpful 

for clinicians and stakeholders who want to implement or scale up a cervical screening 

program. 

The results of this PhD thesis contribute to a better understanding of educational interventions 

on cancer breast and cervical cancer screening. Our results, combined with findings from 

other studies, suggest that tailored educational interventions can be considered for further 

implementation in clinical practice. Defining evidence-based interventions is a necessary first 

step in the implementation of effective strategies in the healthcare system. Evidence-based 

healthcare can provide access to core and higher-quality information on what works, resulting 

in a higher likelihood of successful programs being implemented, more efficient use of 

resources, and reduced health inequality. Further knowledge is needed about how tailored 

educational interventions can be systematically and successfully implemented into healthcare 

services. By applying the principles of implementation science, tailored educational 

interventions can move from research to practice.
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1 Introduction 

 Principles of cancer screening 

Cancer is a leading cause of death worldwide, ranking as the first or second leading cause of 

death in 134 of 183 countries and as third or fourth in an additional 45 countries (6). Between 

30% and 50% of all cancers can currently be prevented by avoiding risk factors and 

implementing existing evidence-based prevention strategies (1). The cancer burden can also 

be reduced through early detection and appropriate treatment and care of patients who 

develop cancer (1). Early detection of cancer is achievable either by earlier diagnosis in 

symptomatic patients or, for some cancers, by systematic screening of asymptomatic 

individuals (6). Cancer screening aims to identify individuals with findings suggestive of a 

specific cancer or precancer before they have developed symptoms (1). When abnormalities 

are identified during screening, further diagnostic tests follow and, if needed, referral for 

treatment (1). The primary objective of cancer screening is reduction of mortality (6). 

 

Organized cancer screening is a health service performed in the framework of a publicly 

mandated program (3). To be considered a program, there has to be a commitment from the 

government to provide the screening services to the eligible population as defined by laws, 

statutes, regulations, or official notifications (3). In such cases, the eligible population, the 

screening test, and the screening interval must be defined and mechanisms for monitoring and 

supervision should be implemented (3). Figure 1 summarizes the principles of early detection 

and the essential components of successful cancer screening (6). After decades of research 

and development, only screening programs for cervical cancer, breast cancer, and colorectal 

cancer have been successfully implemented and evaluated (6). 
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Figure 1 

Principles of Cancer Screening (6) 

 
 

The two main types of cancer screening programs are population-based screening programs 

and opportunistic screening programs -- although the definitions of these are not consistent 

across studies (6). A population-based screening program is designed and managed at a 

central level to reach most of the population at risk according to a national screening policy 

(3). Population-based screening may be implemented nationwide (preferably) or regionally 

and is expected to be highly organized, with mechanisms to identify the eligible individuals 

and to send personal invitations to attend screening (3). Screening activities outside of a 

population-based screening program are known as opportunistic screening. Opportunistic 

screening settings can present different levels of organization and coordination, but an 

important aspect of them is that the participation will rely on self-referral or recommendations 

from health providers (3). In general, population-based screening programs are preferred over 

opportunistic screening because of increased coverage, improved cost–effectiveness, and 

improved equity (6). Screening participation and coverage rates are essential quality and 

performance indicators for screening programs, and from a health system perspective, it is 
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important to monitor these indicators to identify trends and potential needs for strategic 

interventions (3). According to the World Cancer Report, achieving relatively high screening 

coverage and participation rates will reduce health inequality (6). 

 

1.1.1 Inequalities in cancer screening 

One of the most important aspects of cancer screening from a health system perspective is the 

substantial inequality in screening access and participation -- between continents, countries, 

and social groups of society. Screening programs are in general far more complex and 

resource-intensive than early diagnosis approaches (1). Certain quality assurance guidelines 

propose more than 40 quality indicators per screening program, which illustrates why the 

standard of cancer screening programs are difficult to meet in most low- and middle-income 

countries (LMICs) (6). For instance, screening programs depend on highly trained health 

personnel, who are limited in many LMICs. Overall, sub-Saharan Africa has a very low 

physician-to-population ratio of about 18 per 100,000, compared with the ratios of India (60 

per 100,000), Brazil (170 per 100,000), and France (370 per 100,000) (6). Additionally, 

screening service itself is extremely resource demanding. In Europe, the 55 million screening 

tests used per year costed alone more than €500 million per year (6). This illustrates why the 

many triumphs in cancer prevention, early diagnosis, and screening in recent decades have 

occurred predominantly in high-income countries (HICs), where health systems’ 

infrastructure and capacity are well established (5-6). 

 

Disparities in cancer outcomes are attributable to an opportunistic model of access to cancer 

prevention and early detection, which poorly serves both advantaged and disadvantaged 

groups (6). Organized population-based screening programs are more effective in reducing 

health inequality, especially differences in survival in a target population (6). European 

studies have shown an inverse relationship between screening coverage and cervical cancer 

incidence and mortality (6). However, this relationship is less clear in regions without 

population-based screening, such as Latin America, where screening coverage has increased 

but recall attendance after positive screening results remains low (6). Barriers preventing 

implementation of cancer screening programs include lack of infrastructure, inadequate 

training and expertise, inequitable distribution of services in urban versus rural areas, and 

poverty (8). Sociocultural influences, such as use of traditional medicines, can also work 

against the development of population-based cancer screening programs (8). 
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Low screening participation among certain social groups contributes to the lack of mortality 

reduction in LMICs and to the higher mortality in socially disadvantaged populations in HICs 

(6). Data on trends in cancer mortality and cancer screening participation generally show 

more favorable trends among people with higher socioeconomic positions, both in HICs and 

in LMICs (5-6). These differential trends can be explained by the fact that individuals with 

higher socioeconomic positions tend to benefit more from cancer prevention interventions and 

to have earlier detection and better treatment (6). All this is because privileged individuals 

have better access to healthcare services, greater health literacy, fewer financial barriers to 

healthcare, and lower severity of co-morbidities compared with individuals from lower 

socioeconomic strata (5-6). 

 

Low education, low income, being uninsured, and living in rural versus urban areas are all 

factors associated with lower levels of participation at screening (6;8;9). For example, women 

in the USA with incomes of less than 139% of the federal poverty level were less likely to 

have had a recent mammogram or Pap test, compared with women with incomes above 400% 

of the federal poverty level (6). Insured women were found to be more than twice as likely to 

undergo mammography screening than those uninsured (55% vs. 22%) (6). Women living in 

rural areas have the lowest screening rates, both in HICs and LMICs (6;8). In Argentina, the 

cervical cancer mortality rate was four times higher in the province of Jujuy (15/100,000) than 

in the city of Buenos Aires (4/100,000) (10). In China, the higher cancer mortality seen in 

rural areas compared with urban areas has been explained by a lack of awareness among rural 

residents about cancer prevention and a lower willingness to participate in cancer screening 

programs, even if the screening is provided free of charge (6). A meta-analysis of 28 studies 

found the same tendency: Screening participation was higher among the urban population 

than in the rural population in Australia, the USA, and Canada (8). 

 

Ethnic and racial minorities are defined by the World Health Organization (WHO) as a 

disadvantaged group in cancer screening (6). Although there can be a substantial overlap 

between inequalities related to socioeconomic status verses race or ethnicity, there are 

generally residual disparities by race and ethnicity even after controlling for socioeconomic 

status (6). In addition to socioeconomic barriers, ethnic minority women can face additional 

barriers to cancer screening. A systematic review of 180 studies on breast and cervical cancer 

screening among immigrant women in the USA identified a variety of barriers to screening at 

the personal and system levels (11). Lack of knowledge, low health literacy, and limited 
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language proficiency were found to correspond to lower attendance at screening (6;8;11). One 

of the most prevalent system barriers to cancer screening is the lack of translation or 

interpreter services in healthcare systems (11). Moreover, cultural and religious 

understandings can influence women’s decisions on attending screening (8;11). For instance, 

fatalism has for decades been identified as a barrier to cancer screening attendance (12). A 

systematic review of 11 studies on the relevance of fatalism among Latinas (in Mexico and in 

the USA) found that 64% of the women reported a statistically significant association between 

fatalism and non-use of cancer screening services (13). Due to some religious and cultural 

beliefs, immigrants have reported being embarrassed by the idea of discussing or exposing 

their private body parts during a medical consultation, especially if examined by a male 

physician. Some immigrant populations have also expressed mistrust in healthcare systems, 

governmental institutions, or research (11). 

 

 Breast cancer screening 

Breast cancer is the most diagnosed cancer in women and a leading cause of cancer death in 

women globally (6). In 2020, there were an estimated 2.2 million new cases of breast cancer 

and 685,000 deaths from breast cancer worldwide (14). Breast cancer ranks as the leading 

cause of cancer death in 110 countries (14) (Figure 2). Breast cancer in men is a very rare 

disease, with incidence rates of about 1% of those for women (8). Male breast cancer is not 

considered further in this thesis. 

 

Figure 2  

Breast Cancer Deaths Worldwide in 2020 (14) 
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The factors found to decrease the risk of breast cancer include late age at menarche, early age 

at menopause, parity, early age at first birth, and breastfeeding (6). Established risk factors for 

developing breast cancer are family history of breast cancer, personal history of proliferative 

benign breast disease, dense breasts on mammogram, radiation exposure, alcohol 

consumption, low physical activity, being thin before menopause, postmenopausal obesity, 

recent use of postmenopausal hormone therapy, inherited mutations in breast cancer 

predisposition genes, and use of oral contraceptives (6). The rising incidence rates observed in 

many HICs during the past five decades -- and in LMICs more recently -- can be attributed 

partly to the changing prevalence and distribution of several reproductive and hormonal 

factors, such as lower parity, earlier ages at menarche, and later ages at first birth (6). 

 

Breast cancer screening programs aim to detect breast cancer at an early stage when treatment 

is more likely to succeed. The observed improvements in breast cancer mortality are most 

likely due to a combination of detection of early-stage disease through screening and 

improved treatment (6). Breast cancer screening using mammography is generally offered to 

women between 50 and 69 years of age every 1 to 3 years (6). A mammogram is formed by 

recording the two-dimensional pattern of X-rays transmitted through the volume of the breast 

onto an image receptor (8). Breast cancer is detected radiographically on the basis of four 

major signs: a mass density with specific shape and border characteristics, 

microcalcifications, architectural distortions, and asymmetries between the radiological 

appearance of the left and right breast (8). These signs are often very subtle, and for them to 

be detected accurately and when a cancer is at the smallest detectable size, the technical 

image quality of the mammograms must be excellent (8). In practice, less than one third of the 

breast cancers detected by mammography screening would also be detectable by clinical 

examination (8). Women with abnormal findings on a screening mammogram must be 

referred for further assessment. Triple assessment (comprising clinical examination, imaging, 

and tissue sampling) is an approach that is cost-effective, easy to perform, and time-saving, 

but is only achievable in high-resource settings with excellent diagnostic imaging facilities 

and pathology services (8). In low-resource settings, a stepwise approach according to level of 

resources and health system capacity is recommended, shifting the focus from breast self-

examination to clinical breast examination, and from hospital-based mammography screening 

to population-based programs (6). 
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Breast cancer screening programs are available and have been established for a long time in 

many HICs (8). In Canada, breast cancer screening is delivered mostly through organized 

programs, with a 70% participation rate among the target population (8). In the USA, 

screening is mostly opportunistic (8). In Europe, participation rates in organized programs 

vary from just under 20% in Poland to nearly 90% in specific regions of Spain, with an 

average across Europe of about 50% (8) (Figure 3). It is unknown how many women are 

screened opportunistically (8). Although Japan was the first country to introduce a national 

screening program with clinical breast examination in 1987, and later also included 

mammography, organized screening remains insufficient in Japan (8). The overall 

organization and availability of breast cancer screening programs influences which citizens 

will attend screening. For example, affluent women are generally more likely to participate in 

breast cancer screening, whereas ethnic minority status women, particularly immigrants, are 

likely to decrease the overall participation in breast cancer screening programs (8). 

 

Figure 3 

Breast Cancer Screening Participation Rates (15) 
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The balance of potential benefits against potential harm in breast cancer screening has been 

regularly debated over the past decades, especially regarding questions about overdiagnoses 

and mortality reduction being caused by screening or by better treatment (8). A thorough 

discussion of these questions is outside the scope of this thesis, but ethical consideration about 

how educational interventions provide balanced information on screening is discussed in 

section 5.4 Ethical considerations. The International Agency for Research on Cancer (IARC) 

and other international institutions have considered the benefits of mammographic screening 

to outweigh the harm, and mammographic screening is thus recommended as a secondary 

preventive intervention (8). 

 

1.2.1 Inequalities in breast cancer screening 

Significant disparities exist in breast cancer awareness, detection, treatment, and survival -- 

between HICs and LMICs, between urban and rural populations, and between different 

ethnicities within countries (5). Lack of breast cancer awareness, poor availability of and 

access to public health services, and low participation in mammography screening programs 

all lead to delays in diagnosis and treatment, which are responsible for the late-stage 

diagnoses and poor outcomes (5). Substantial regional variations in breast cancer mortality 

exist (14) (see Figure 4). In HICs such as Australia, the Republic of Korea, and the USA, an 

average of 9 out of 10 women diagnosed with breast cancer survive the disease, while in parts 

of Africa and India, the proportion is closer to 1 in 2 (16). In Australia, Canada, and the USA, 

the mortality of breast cancer has declined by 20% from 2002 to 2012 (6). In Europe, the 

survival rates have increased, but vary as much as 20%, with eastern Europe having lower 

survival rates than the rest of the continent (16). More than half of all breast cancer cases are 

now diagnosed in LMICs, where a greater proportion of cases are diagnosed at later stages, 

which is linked to poorer survival (5-6). Among the regions with the highest breast cancer 

mortality rates worldwide are the Pacific Islands (Fiji), the Caribbean (the Bahamas), sub-

Saharan Africa (Nigeria), and southern Asia (Pakistan) (14). 

 

 

 

 

 

 



 

9 

Figure 4 

Mortality Versus Incidence of Breast Cancer in Different Continents (14) 

 
 

Racial differences in breast cancer incidence and mortality are evident, and it has become 

increasingly clear that differences in the distribution of both individual risk factors and 

societal and contextual factors, as well as tumor biology, all contribute to this variation (5-6). 

For example, African American women had a lower age-adjusted incidence rate for breast 

cancer than non-Hispanic White women (123/100,000 vs. 128/100,000, respectively), but 

higher age-adjusted mortality (31/100,000 vs. 22/100,000) (6). This finding reflects 

substantially different survival rates (90% vs. 77% at 5 years and 84% vs. 68% at 10 years, 

respectively) (8). Moreover, African American women had a higher prevalence of triple-

negative breast cancers, for which outcomes are poorer, and this is a likely contributor to the 

higher mortality rates (6). Nevertheless, even among the subset of women diagnosed with 

similar early-stage disease, mortality rates were higher for African American women, 

indicating that other factors, such as differences in patterns of care, contribute as well (6). In 

Europe, immigrant women have been found to be more often diagnosed with late-stage breast 

cancer than other women (17-18). In Norway, the outcome after a breast cancer diagnosis was 

significantly worse for women from Pakistan, Sri Lanka, and Somalia than for ethnic 

Norwegian women (17). 

 

Ethnic background itself is not an independent predictor of attendance in mammography 

screening, but differences in participation have been found between ethnic groups (8).  
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A systematic review and meta-analysis of mammography screening attendance (covering 

42,000,000 observations of opportunities for screening attendance in 10 countries across three 

continents) showed that immigrant and minority women, however defined, attended 

mammographic screening less often than other women (19). Overall, immigrant and minority 

women had lower attendance rates than the rest of the population, with an odds ratio of 0.64 

(19). Immigrants had lower attendance rates than other women in Australia, Canada, 

Denmark, the Netherlands, Sweden, Switzerland, and the USA (64% vs. 81%) (19). In 

general, non-Western immigrants appeared to have lower screening attendance than other 

immigrants (19). The included papers reported lower attendance rates for minority women 

than for non-minority women (43% vs. 53%) (19). In England, South Asian women had lower 

attendance rates than other women. In Scotland, women with backgrounds from India, 

Pakistan, Africa, and other South Asian countries had the lowest attendance rates (19). In the 

USA, several papers reported lower attendance among ethnic minority women than among 

non-Hispanic Whites (19). 

 

Barriers reported among ethnic minority women that are specifically related to breast cancer 

screening and that act in addition to the barriers mentioned for cancer screening in general are 

often bodily related. A meta-synthesis of 21 studies that included 1,000 women found that 

women, especially in Islamic and developing countries, mentioned embarrassment as a reason 

for not attending mammographic screening and did so more frequently when the examiner 

was male (20). In discussions about why male examiners were undesirable, several Pakistani 

women in Norway explained that they were uncomfortable undressing in front of, or being 

touched by, men at the screening center (21). “It’s a bit like, women who never see men they 

don’t already know. And then seeing a man, especially of another race -- that would be a 

crisis. It’s just a no-go” (21). In some cases, this was linked to previous, self-experienced, and 

upsetting incidents with male examiners (21). A qualitative study of 55 low-income urban 

Black women in the USA found that some women thought that bruises from domestic 

violence could later turn into lumps and cancer, and therefore screen-positive results of 

screening could disclose an abusive home situation (22). “Sometimes I think like in black 

women, most black women are be abused and kicked and beaten in the chest and sometimes a 

bruise can cause cancer... You can hit a person too hard and they never go about seeing 

about it or reporting it or nothing” (22). For some women, only a husband should touch a 

women’s breast, and, therefore, a husband’s permission would be required to attend screening 

(23). Some women feared social consequences of potentially losing a breast to a screen-
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positive result (8). A systematic review of factors contributing to late presentation of breast 

cancer among African women found that the most important drivers were the following: 

negative symptom interpretation (unserious, absence of pain, and ignorance), fear (related to 

cancer, surgery, embarrassment, divorce, and death), belief in alternative medicine (local and 

foreign therapies), social relations and networks (social influence and social control), lack of 

trust and confidence in orthodox medicine, and access to healthcare (physical access and 

economic access) (24). 

 

 Cervical cancer screening 

Cervical cancer is cancer of the cervix -- the lower, narrow end of the uterus that forms a 

canal between the uterus and vagina (2). Cervical cancer is a leading cause of mortality 

among women worldwide (6). In 2020, an estimated 604,000 women were diagnosed with 

cervical cancer worldwide, and about 341,000 women died from the disease (24). Cervical 

cancer is the leading cause of cancer death in 36 countries, most of these countries being 

located in sub-Saharan Africa, Melanesia, South America, and South-Eastern Asia (14) 

(Figure 5). 

 

Figure 5 

Cervical Cancer Deaths Worldwide in 2020 (14) 
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Human papillomavirus (HPV) transmits through sexual intercourse and is estimated to cause 

all cases of cervical cancer -- notably HPV types 16, 18, 31, and 45 (6). Known co-factors 

associated with disease progression include infection with HIV and other immunosuppressive 

conditions, smoking, multiparity, and long-term use of oral contraceptives (6). To prevent 

cervical cancer, women can be screened using various tests to identify those who have or are 

at risk of cervical pre-cancer (25). Cervical intraepithelial neoplasia (CIN) is characterized by 

cellular changes in the transformation zone of the cervix (25). CIN1 lesions -- also referred to 

as low-grade squamous intraepithelial lesions -- are morphological correlates of HPV 

infections (25). CIN2/3 lesions -- also referred to as high-grade squamous intraepithelial 

lesions -- are correlates of cervical pre-cancers that, if left untreated, may progress into 

cervical cancer (25). 

 

Organized cervical cancer screening is available and established in many HICs (15). 

Screening with treatment of pre-cancerous lesions is among the few cancer-related “best 

buys” or “very cost-effective strategies” according to WHO’s Global Action Plan for the 

Prevention and Control of Noncommunicable Diseases (26). The traditional method used in 

cervical cancer screening has been cytology, offered every 1 to 3 years to women from 

between 20 and 30 years to women between 60 and 70 years of age (6). The test is known as 

the Papanicolaou test, or Pap smear, or smear test, and is used to gently scrape cells from the 

cervix to examine for abnormal growth (25). When cytology results are positive, the diagnosis 

is confirmed by colposcopy, and appropriate treatment is informed by biopsy of suspicious 

lesions for histological diagnosis (25). In countries with effective cytology-based cervical 

cancer screening and treatment programs, the mortality from cervical cancer has been reduced 

fivefold over the past 50 years (25). However, the cytology-based screening approach has 

proven less effective in developing countries, mainly because of requirements for laboratory 

infrastructure, equipment, and logistic challenges associated with the screening process, in 

addition to the test sensitivity being less than 50% (27). Since 2021, the WHO recommends 

HPV detection as the gold standard for cervical cancer screening (25). 

 

The WHO has recommended visual inspection after application of acetic acid (VIA) as the 

most feasible and affordable alternative to cytology screening (27). VIA involves naked-eye 

examination of the uterine cervix with appropriate illumination after application of freshly 

prepared 3 to 5% acetic acid solution (27). VIA is widely used as a screening test in LMICs, 

often in a “screen and treat” approach where screen-positive women are offered immediate 
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treatment (27). Such an approach has been demonstrated to reduce the number of clinic visits 

by women, improve compliance with treatment, and make the program efficient (27). VIA 

can generally be performed by health providers after a short period of training (27). The 

interpretation of the test is based on the detection of a well-defined dense acetowhite area on 

the transformation zone of the cervix appearing one minute after the application of acetic acid 

solution (27). Due to the subjective nature of the test, success of the screening program 

depends on the high quality training of provider (27). 

 

Screening coverage of 70% is one of the main pillars in the WHO’s global strategy to 

eliminate cervical cancer as a public health concern during this century (25). Most European 

countries have a population-based cervical cancer screening program offering cytology tests 

free of charge (15). The screening participation in Europe ranges from 10% in Croatia to 67% 

in Finland (15) (see Figure 6). In many Latin American and Caribbean countries, where 

cervical cancer screening programs have been instituted in most regions since the beginning 

of the 1970s, the screening coverage remains low and the mortality remains high (10). In 

India, which accounts for about one fifth of the global burden of cervical cancer, screening 

rates are as low as 6% in several states (6). 

 

Figure 6 

Cervical Cancer Screening Participation Rates (15) 
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1.3.1 Inequalities in cervical cancer screening 

In HICs where screening programs have been successfully implemented, cervical cancer rates 

have decreased up to 65% over the past 40 years (28). But given the relatively high costs and 

the requirement of an adequate healthcare infrastructure, mass screening programs have not 

been implemented in many LMICs (29-30). The estimated percentage of women who are 

accessed by at least one screening test in their lifetime is still very low in LMICs (32). 

Consequently, the incidence rate and mortality trends for cervical cancer ranges greatly 

between regions and countries, where the large majority of cervical cancers diagnosed 

worldwide occur in Africa, Latin America and the Caribbean, or Asia (14;30) (see Figure 7 

and 8). In many countries in Africa and South-East Asia, the incidence and mortality rates of 

cervical cancer are about 10 times those in North America, Australia, and New Zealand (6). 

For example, the cervical cancer mortality rate is 12 times higher in Bolivia than in Canada 

(21/100,000 women vs. 1.7/100,000 women, respectively) (10). Although many LMICs have 

introduced VIA-based screening programs, these services are generally restricted to small 

scale pilots, and even in countries with longstanding screening programs, coverage is often 

low (at around 10% to 20% of adult women in the poorest countries) resulting in 

socioeconomic, geographical, cultural, and educational disparities in screening rates (31). 

 

Figure 7 

Mortality versus Incidence of Cervical Cancer in Different Continents (14) 
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Figure 8 

Cervical Cancer Mortality Trends in Four Countries (14) 

 
 

Racial disparities in cervical cancer outcomes are well recognized and related to unequal 

access to and participation in prevention, screening, and treatment services. In Europe, 

migrants from non-Western countries were more likely to develop cervical cancer, compared 

with the general population of their industrialized host country (33). In the USA, Black 

women had higher cervical cancer incidence rates than Non-Hispanic Whites (10.4/100,000 

vs. 7.8/100,000) and the highest mortality rate (4.3/100,000) than any other racial or ethnic 

groups, where the disparities became even greater after 40 years of age (34) (see Figure 9). Of 

Hispanic women presenting with severe stages of cervical cancer, 20% had never had a Pap 

test, compared to 3% of women presenting at a similar disease stage (35). A systematic 

review and meta-analysis of cervical cancer in Indigenous women in Australia, New Zealand, 

Canada, and the USA found that Indigenous women had a higher risk of cervical cancer 
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morbidity and mortality but no increased risk of early-stage disease (36). These findings 

suggest that structural, social, or individual barriers to screening, rather than baseline risk 

factors, are influencing poor health outcomes (36). 

 

Figure 9 

Trends in Racial Disparities in Cervical Cancer Incidence and Mortality Rates in the USA 

(34) 

 
 

For screening participation, many ethnic minority women and immigrant women have shown 

low attendance at cervical cancer screening in Europe, Canada, the USA, and Australia (37-

44). Estimated cervical cancer screening rates across 57 diverse countries showed that 94% of 

eligible women in developed countries had taken a pelvic exam in their lifetime, whereas in 

developing countries this proportion was 45% (35). In Norway, registry data showed that 

immigrants were 1.7 times more likely to be non-adherent in the cervical cancer screening 

program compared with the majority population (43). African and Eastern European women 

had the lowest participation rate in the Norwegian cervical cancer screening program (40). In 

the USA, 81% of eligible women had taken a cytological screening within the last 3 years, 

while these rates were significantly lower among Asian and Hispanic women (35). 
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Ethnic minority women can face barriers to cervical cancer screening, in addition to the 

barriers mentioned for cancer screening in general. Lack of knowledge and misunderstandings 

related to cervical cancer have been reported as substantial barriers among many ethnic 

minority women (45-49). For example, many women did not recognize or understand the 

terms cervical screening or smear test (46). African immigrants in Australia did not know 

about cervical cancer prior to coming to Australia (47). In many cultures, living in 

monogamous relationships with a single sexual partner during a lifetime is considered an ideal 

or an obligation. Thus, some women did not perceive themselves as being at risk of cervical 

cancer: “I don’t think I need the Pap smear test as I have only one man, my husband, in my 

life. Thus, I am not at risk for cervical cancer” (45). Moreover, some women feared the 

consequences of a potentially screen-positive result or the screening procedure itself, fearing, 

for example, that a Pap test could threaten their virginity (48). A systematic review of barriers 

to cervical cancer screening among immigrants and ethnic minorities showed that commonly 

held beliefs across several cultural groups emerged (48), as, for instance, the following 

alternative understanding of cancer epidemiology: “I know, a friend of a friend was sexually 

abused and is currently dying of colon and cervical cancer, and she never dealt with the 

sexual abuse, and I think the body experiences emotions… you stuff emotions into the body, 

and I think, I think that is one level of cause of cancer” (46). 

 

The fact that cervical screening is carried out through a vaginal test poses a challenge for 

many women, in general, and for ethnic minority women, in particular. Women who have 

experienced female circumcision, which is a common cultural practice in several 

communities, found it challenging exposing their genitals for fear of stigmatization by 

healthcare providers (47). By some women, the vaginal area was considered a sacred area that 

should not be seen or touched by another, apart from the sexual partner (47). Some women 

feared talking openly about cervical screening because other society members might see them 

as not being virgins or as being sexually promiscuous (47). Some women experienced 

vulnerable feelings associated with the cervical screening procedure: “When I lie down on the 

table and open my legs, I know it’s only an instrument, but I feel like I am being raped” (45). 

Moreover, physical pain could be present: “I have been to an English-speaking doctor for a 

Pap test, and the speculum she used was much bigger than the one the Chinese doctor used. I 

believe White women and Chinese women are a bit different” (45). 
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 Educational interventions 

The World Cancer Report states that targeted health interventions are potentially powerful 

ways of reducing cancer inequalities (6). Educational interventions are considered a key 

approach to increase cancer screening participation and access. An umbrella review of the 

influence of health systems on breast and cervical cancer screening showed that educational 

interventions that focus on overcoming capacity and intention barriers are among the 

facilitators with the most supporting evidence (9). The educational interventions can be 

directed at eligible individuals or to healthcare providers. To obtain an effective approach, the 

interventions should be comprehensive, appropriately timed, use varied teaching methods, 

have sufficient dosage, be administered by well-trained staff, provide opportunities for 

positive relationships, be socioculturally relevant, be theory-driven, and include outcome 

evaluation (6). 

 

1.4.1 Proportionate universalism 

The notion that “the ‘hardest to reach’ are often the ones we need to reach most” has 

contributed to discussions about how to deliver health interventions to disadvantaged 

populations to ensure health equity (50). This discussion started with Rose in 1985, where, in 

his article titled Sick Individuals and Sick Populations, he distinguished between population-

based interventions that target an entire population and interventions that target high-risk 

groups (5). Rose stated that population-based interventions were likely to lead to larger 

improvements in health, because they shifted the risk distribution of the entire population to a 

lower risk (5). More recently, Rose’s framework has been challenged from a social inequality 

perspective, suggesting a replacement of a high-risk-group approach by a vulnerable-group 

approach -- where a vulnerable group is defined as a group that is at higher risk because of 

shared socioeconomic conditions (5). From this perspective, a population-based intervention 

strategy may lead to a widening in health inequalities, because these interventions may affect 

people with different socioeconomic status in different ways and may have a stronger effect 

among the groups with highest status (5). This phenomenon is referred to as the inverse 

prevention law (5). 

 

To be fully effective in improving the health of a population without increasing social 

inequalities in health, prevention policies should therefore combine a population strategy with 
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a vulnerable-group approach -- an approach that is called proportionate universalism (5). This 

type of intervention targets the entire population, but the scale and the intensity of the 

intervention are proportionate to the level of disadvantage (5). A review that compared 

several interventions implemented to improve participation in breast cancer and cervical 

cancer screening in the most disadvantaged groups found that local interventions in 

disadvantaged populations were the most effective for increasing participation in cancer 

screening (5). The review showed that a combination of a population-based and vulnerable-

group approach may be the best strategy to improve participation in breast cancer and cervical 

cancer screening among all women (5-6). 

 

In practice, proportionate universalism combines a degree of “selectivism” within a universal 

framework (50). Here, selectivism refers to the targeting or tailoring of services, policies, or 

programs for defined groups (50). For programs targeting a disadvantaged group, there must 

be a degree of selectivism, because although universalism is regarded as a necessity of 

equality, it does little to promote redistribution and ignores existing inequalities (50). The 

framework of specific interventions must be grounded in the position that different standards 

need to be applied to different groups to ensure that needs and structural disadvantages are 

adequately dealt with (50). Specific health programs for minority populations are examples of 

positive selectivism where targeted approaches (that sit alongside universal services) are 

needed to meet highly specific needs. 

 

1.4.2 Educational interventions for ethnic minority women 

Studies from different cultural contexts indicate that greater knowledge about cancer does not 

automatically increase screening participation rates (8). Hence, a broader educational and 

behavioral approach than exclusively providing information is required. Tailored educational 

intervention can be defined as the use of communication that is specific to an individual or a 

group to improve health or change behavior (2). It contains specific and organized 

information for a purpose, presented within a context that provides meaning and relevance, 

and can lead to increased understanding (51). The term culturally sensitive has been widely 

employed to describe initiatives which have been tailored to increase their appropriateness for 

minority ethnic communities (52). However, the understanding of the factors needed is still 

developing -- within a wider context of competing theory-based strategies for changing health 

behavior. There is some consensus on the importance of addressing deep-rooted influences on 
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health behavior, including cultural influences and structural factors (52). In tailored 

educational interventions for ethnic minority women, the following five principles can guide 

the planning and evaluation: 

 

Principle 1: Use community resources to increase intervention accessibility 

Community resources can publicize the intervention to the target population and increase its 

accessibility. Examples of community resources are the use of ethnic-specific media and 

networks, local community leaders, and community events (52). 

 

Principle 2: Identify and address barriers to participation and access 

Low income, being uninsured, and living in rural versus urban areas are all factors associated 

with lower levels of participation. To address such barriers, interventions can include 

providing transport or keeping costs of participation low (52). These measures take account of 

the disadvantaged socioeconomic position of many target groups. Interventions may need to 

take account of gender as well as ethnicity, as, for example, offering childcare during the 

screening appointment and using female health providers to perform screening tests. 

 

Principle 3: Develop communication strategies which address language use and differential 

information requirements 

Target groups may have differential access to information in their daily life (52). One of the 

main issues in providing educational interventions for ethnic minority women is overcoming 

language barriers through, for example, bilingual educators. If educational sessions are 

provided in native languages, participants will be able to discuss concerns with health 

educators and each other (52). Such education can be given one-to-one or in groups, through 

written information or oral presentations. Additionally, the information must be adapted to the 

target group and be provided in an easy-to-understand way. 

 

Principle 4: Identify and work with cultural or religious values that either motivate or inhibit 

behavioral change 

Interventions to ethnic minority women should always consider the culture-specific context as 

a framework for maintaining the multidimensional nature of health behavior change (23). 

Humans are a product of their social and cultural context, cultural beliefs, life experiences, 

and socioeconomic factors. The aim of cancer screening is to contribute to bettering lives, but 

failure to understand women’s cultural context can result in ineffective health-promoting 
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strategies (23). However, cultural barriers vary widely -- both between groups and between 

individuals -- underlining the importance of sensitive and appropriate educational approaches 

when addressing identified cultural or religious barriers. 

 

Principle 5: Accommodate degrees of cultural affiliation in the planning and evaluation of 

targeted interventions 

A target population is heterogeneous in most characteristics, such as income, education, 

history, language, country of origin, immigration history, and language. Therefore, the large 

(and expected) variation within and between ethnic groups can influence the behavioral 

intervention. An educational intervention should take account of varying degrees of cultural 

identification and acculturation among a target population (52). 
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2 Objective  

One of the most important aspects of cancer screening from a health system perspective is the 

substantial inequality in screening access and participation -- between continents, countries, 

and social groups of society. Women’s opportunities to participate in breast and cervical 

screenings are not equally distributed. In this PhD project, we aimed to explore educational 

interventions on breast and cervical cancer screening. Most HICs offer breast and cervical 

cancer screening services, but ethnic minority women have low participation rates and are 

defined as a disadvantaged group requiring special attention. Although tailored educational 

interventions are considered a key approach to increasing the screening participation of these 

women, the effectiveness of these interventions remains unknown. In most LMICs, cervical 

cancer screening services are offered, but these services are only available for certain women. 

Educational interventions hold a key position in enhancing cervical cancer screening access 

and participation in LMICs because the screening programs depend on high quality training of 

health providers. However, it remains unknown to what extent health providers are trained 

and how well the training guidelines are adhered to. 

 

The objectives of this PhD project were to 

1) determine the effectiveness of culturally tailored educational interventions on 

screening attendance at mammography and the Pap tests among ethnic minority 

women; 

2) explore whether women’s screening histories impact screening attendance after 

tailored education; 

3) and examine essential training components in cervical cancer screening programs 

implemented in low-resource settings. 

 

Reducing inequalities in health is one of the main public health challenges of our times (5). 

According to the World Cancer Report (2020) will achieving relatively high screening 

coverage and participation rates reduce health inequality (6). In breast and cervical cancer 

control, only strategies proven to be effective and successful should be proposed to a 

population (8). This means that interventions must be critically evaluated to help inform and 

prioritize evidence-based and resource-appropriate strategies and policy making (32). This 

thesis is positioned as health policy and system research (HPSR) (53). In HPSR projects, the 

focus is on promoting quality, coverage, efficiency, and equity of health systems to increase 
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health outcomes (53). They can address specific diseases or services that raise specific 

challenges for the health system. Moreover, they seek to unpack the behavior, reactions, and 

interconnectedness of health systems and the people within those systems (53). The way 

HPSR conceptualizes and analyzes these interactions helps illuminate not only what works, 

but for whom, and under what circumstances (53). HPSR projects can have a wide array of 

research methods and disciplines, but among the most used approaches are research on 

interventions that have been tried out as solutions to an identified health system problem (53). 

In these cases, HPSR can produce reliable and rigorous evidence about whether interventions 

have improved a specific problem as well as assess how an intervention could be further 

improved. 
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3 Methods 

This PhD project is composed of three systematic reviews, including two meta-analyses and a 

narrative synthesis. Study I was a systematic review on the effectiveness of culturally tailored 

educational interventions on screening attendance at mammography and Pap tests among 

ethnic minority women. Study II was a systematic review on women’s screening histories and 

their impact on screening attendance after tailored education. Study III was a systematic 

review on essential training components in cervical cancer screening programs implemented 

in low-resource settings. 

 

Systematic review and meta-analysis are complex and strict methodologies composed of 

multiple tasks, where many small choices can determine the results and the conclusions. 

Meantime, articles have a strict and standardized format. According to the publication Doing 

and Reporting Meta-Analyses (54), an article is not written to teach a reader how to undertake 

a meta-analysis and should not explain common decisions or procedures nor explain to the 

reader the difficulty of the meta-analytic methodology. Therefore, this PhD thesis will provide 

information, explanations, and my own reflections on all stages of the systematic review to 

provide transparency and reproducibility. 

 

In all three systematic reviews, we followed the Cochrane Handbook for Systematic Reviews 

of Interventions (55) and the Centre for Review and Dissemination’s Guidelines for 

Undertaking Reviews in Healthcare (56). These handbooks are among the most recognized 

and preferred guidelines for undertaking systematic reviews and meta-analysis in healthcare. 

Additionally, I used the textbooks Research in Medical and Biological Science (57), 

Introduction to Meta-Analysis (58), and Systematic Reviews in Educational Research (59). 

The systematic reviews were conducted and reported in line with the PRISMA statement 

(Preferred Reporting Items for Systematic reviews and Meta-analysis) (60-61). 

 

 Review team 

Guidelines recommend that at least two reviewers are involved in a review process in order to 

minimize bias and errors implemented at different stages of the review (56). The review team 

members will manage and conduct the review and should have a range of skills, such as 

expertise in systematic review methods, information retrieval, the relevant clinical area, and 
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statistics where appropriate (56). Additionally, it is recommended that reviewers seek advice 

from other clinical or methodological experts (56). 

 

In Study I and II, the review team consisted of my supervisors and me. The review team 

members had extensive knowledge of educational intervention, cancer screening, systematic 

reviews, and statistics. The review team members contributed actively to discussions on 

research questions, eligibility criteria, and limitations. Moreover, they played key roles in the 

assessment of risk of bias, data extraction, and interpretation of findings. The statistical 

analyses were conducted by my co-supervisor and me, about which more details are provided 

in Section 3.7.1 Statistical data analyses. 

 

Study III was conducted during my research stay at the Early Detection, Prevention, and 

Infections Branch at International Agency for Research on Cancer (IARC). The review team 

was composed of members from IARC, Newcastle University, and the Center for Global 

Health Inequalities Research (CHAIN) at the Norwegian University for Science and 

Technology (NTNU), with final inputs from the Pan American Health Organization (PAHO). 

The review team members’ extensive and diverse knowledge about cancer screening, 

systematic reviews, and health inequality research had a high impact on the quality of the 

work. The systematic review process -- from idea to publication -- was mainly led by me as 

the first reviewer in collaboration with my research assistant at IARC and the rest of the 

review team members. 

 

 Eligibility criteria  

The objective of systematic reviews is to synthesize results across primary studies. Therefore, 

the eligibility criteria used in the reviews had to be operationalized definitions or concepts 

(56). Defining the eligibility criteria is a vital part of a review process, as it can influence the 

findings and conclusions. The inclusion criteria should capture all studies of interest and be 

practical to apply (56). If the criteria are too narrowly defined, there is a risk of missing 

potentially relevant studies, and the generalizability of the results might be reduced (56). On 

the other hand, if the criteria are too broad, the review might contain information which is 

hard to compare and synthesize (56). Due to the diversity of research questions, there can be 

no gold standard on how precise the criteria should be. 
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In Study I and II, we chose strictly defined criteria compared to previous meta-analyses on the 

research topic (62-63). The population of interest was ethnic minority women, but I found it 

challenging to locate definitions of ethnic minority women that were operationalized, hands-

on, and politically correct. Empirical studies use inconsistent and wide variations in defining 

immigrants, migrants, and ethnic or racial populations (64). In Study I and II, we aimed to 

explore the effectiveness of educational interventions on screening participation. We found 

studies from Europe, the USA, Canada, Australia, and New Zealand showing low screening 

participation among ethnic minority women. In Study I, we chose to operationalize these 

countries as Western countries – a terminology that can be challenged from several positions. 

First, the terminology implies that there exists a “non-Western” category, which can be 

interpreted as a residual category and creates a false image of a world divided into the West 

and the rest. Second, the terms Western countries, developed-, less developed-, least 

developed-, and developing countries, as well as HIC and LMIC, are often used for partly 

overlapping populations (65). While classification schemes are convenient for analysis and 

communication, they all come with a set of limitations, biases, and cultural overtones (65). 

With these arguments in mind, I chose to not use the term Western in Study II. Moreover, I 

shifted the main focus from the participants (being ethnic minorities) to the educational 

intervention (being targeted to ethnic minority women). Although identifying and agreeing 

upon operationalized definitions was a time-consuming process, I would argue that without 

these strictly defined eligibility criteria, our extracted data could not have been combined in a 

meta-analysis due to heterogeneity. 

 

 Search strategy 

Search strategies contain all the steps that lead to the actual literature search. This includes 

establishment of a search query, selection of relevant sources of information, determination of 

the dates to be covered in the search, the search terms to be used, and the use of different 

search techniques (66). Scientific bibliographic databases comprise enormous amounts of 

information, which can present a challenge. A literature search can turn into a search for a 

needle in a haystack if proper search techniques are not applied (66). In the three systematic 

reviews, I created the search strategies in collaboration with librarians and carried out all of 

the searches myself. I followed recommendations from guidelines and textbooks (56-57) and 

collaborated with librarians at Molde University College (Study I), the Norwegian Institute of 

Public Health (Study II), and IARC (Study III). 
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The review questions were divided into Population, Intervention, Comparator, and Outcomes 

(PICO) elements. Since none of the systematic reviews had defined comparators, C was not 

included in the PICO tables. For each of the PICO elements used, it is important to consider 

and critically assess all alternative search terms (56). The search strategies included a broad 

range of search terms and searching techniques. By truncating search terms, the search 

became broader; for example, retrieved migra* records on migrant, migrants, and migration. 

However, truncation also retrieves irrelevant records, such as on migraine, and must therefore 

be carefully chosen. Thesaurus were used to compensate for variations in spelling and 

operationalization. Especially for research topics with poor or diffuse terminology, a search 

can be greatly enhanced if mapped to thesaurus (56). Boolean search operators OR and AND 

were used to combine search terms and thesaurus. To broaden the search, related terms were 

combined with OR (e.g., immigrant OR foreigner). AND was used to ensure that all relevant 

concepts within the review questions appeared in each record (56). Due to the wide diversity 

of review questions, there cannot be an agreed-upon international standard regarding which 

databases and what number of databases are recommended to use (66). I chose to conduct the 

searches in recognized databases for health research recommended by the librarians that I 

collaborated with. The PICO forms and search strategy were adjusted to each database (56). 

In all three reviews, all the database searches were updated before publication to ensure that 

no recent papers were missed. 

 

Although I intended to create the perfect search strategies in each of the systematic reviews, I 

understood that search strategies in general are highly influenced by subjective and qualitative 

interpretation. The search strategy will, for example, be influenced by how the reviewers 

understand the review question and the research topic. Moreover, after collaborating with 

different librarians, I also found that their professional opinions and preferences could 

influence the search strategy. For example, the PICO form in Study I is substantially different 

from the PICO forms in Study III. The librarian I collaborated with in Study I recommended a 

narrow search strategy in an effort to retrieve relevant records and not retrieve irrelevant ones. 

This search was conducted in five databases but retrieved only 207 records. This is a low 

number of records compared to other systematic reviews and compared to Study III. In 

hindsight, I would argue that this search was too narrow, resulting in potentially missing 

studies. In contrast, I collaborated with librarians in Study III who preferred the opposite 

strategy -- striving to not miss any relevant articles by accepting a high number of irrelevant 

records. The PICO forms and search techniques used in Study III looks impressive, in my 
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opinion, as it contained a high number of keywords and retrieved almost 5,000 records. We 

spent over three months creating this search strategy, whereby we systematically tested 12 

different PICO forms and used key papers on the research topic to test the search. However, 

during the review process, we changed the objective of our systematic review -- from 

provider-directed interventions on cancer screening, in general, to VIA training. Hence, we 

know in retrospect that most of the search terms included in the PICO forms were not 

required to answer the final review question, which means that most of the 5,000 records we 

retrieved were irrelevant. I use these examples to illustrate how difficult (or impossible) it is 

to create perfect search strategies, as well as to illustrate why a reader should be careful in 

judging the quality of a search strategy only on the extensivity of the PICO form and the high 

number of retrieved records. 

 

 Selection of studies 

The aim of a study selection is to ensure that all relevant studies are included in a review. 

Since the decision to include or exclude a study can be affected by opinions and 

interpretations, the selection process must be explicit and objective to minimize the risk of 

errors and bias (56). I have reported the study selection process in flow charts, showing the 

number of studies and records remaining at each stage, as recommended in PRISMA 

statements (60-61). 

 

The abstract assessments in Study I and II were undertaken individually by me as the first 

reviewer. This procedure is in line with guidelines, which underline that abstracts that 

explicitly do not meet the inclusion criteria can be rejected by one reviewer (56). Although we 

had created specified and explicit eligibility criteria, there was always a risk of single rater 

error. Since we intended to combine the included studies in a meta-analysis, the selection 

process became a vital stage of the systematic review. Poorly chosen articles can give 

mathematically correct results but be clinically misleading. Therefore, the selection of studies 

must be well documented to ensure reliability, validity, transparency, and reproducibility. 

Although it was not required, I chose to document reasons for exclusion and discuss excluded 

records with my supervisor to ensure that no records were excluded on an inadequate basis. 

These discussions resulted in further exploration of several studies and provided a deeper 

understanding of the terms and definitions used in the included studies. My impression is that 

our discussions on included and excluded records reduced the risk of misunderstandings and 
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errors and also provided a deeper understanding of the research topic. The full text assessment 

was performed independently by my supervisor and me, as recommended in guidelines (56). 

Discrepancies between us were solved by consensus discussion. 

 

The study selection process in Study III was undertaken in Covidence -- a leading software 

for managing and streamlining systematic reviews. Using this software increased the 

transparency, reliability, and productivity of the study selection process. The study selection 

process was undertaken by my research assistant at IARC and me. Members of the review 

team with extensive experience in conducting systematic reviews recommended that both 

reviewers would assess 10% of the abstract. If we agreed on most of the decisions (with a 

Cohen’s Kappa coefficient (κ) > 0.7), I would, as the first reviewer, continue the abstract 

assessment independently. Our κ was 0,86. All the excluded abstracts were automatically 

categorized in Covidence and available to the review team. The full text assessment was 

conducted by both reviewers, with discrepancies between us being resolved by internal 

discussion or by consulting the project leader at IARC who had the final say in a decision. 

 

 Risk of bias 

All primary studies included in a meta-analysis should be formally assessed for risk of bias 

(RoB) (67). A bias is a systematic error or deviance from the true variance that has a negative 

impact on the validity of the results (55). RCTs can have shortcomings in the design, 

conduction, or analyses -- where bias potentially can have a larger impact on the study result 

than the intervention itself (67). The RoB should not be confused with study quality. While 

bias refers to the extent to which the results of a primary study should be believed, the study 

quality, on the other hand, refers to the extent to which a study adheres to the highest possible 

standards (68). For educational interventions, blinding of participants and study personnel is 

difficult (or even impossible), and, therefore, the methodological quality could be of the 

highest possible standard (for answering the research question), but the RoB may still be high 

(55). 

 

We used Cochrane Collaboration risk of bias tools to assess included studies. We used the 

first version of the tool (67) in Study I, and the revised version of the tool (69) in Study II. 

The RoB assessments were performed separately by my supervisor and me. Since the RoB 

assessment is a subjective judgment that can be influenced by opinions and interpretation, we 
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thoroughly discussed the Cochrane RoB guidelines and piloted a RoB assessment, as this can 

improve the reliability (55). The domains covered in Cochrane Collaboration RoB tools are 

standardized and designed to cover all randomized trials. The tools are structured into a fixed 

set of domains of bias, focusing on different aspects of trial design, conduct, and reporting. 

Within each domain, a series of questions aims to obtain information about aspects of the trial 

that are relevant to RoB. Because the tools are standardized, the reviewers must reflect upon 

which domains are the most important in the context of their review (67). In our systematic 

reviews, we considered the following domains as of particular concern. 

 

3.5.1 Randomization process 

When we assessed the included studies in Study I and II, we found that the randomization 

procedure was often insufficiently described. Additionally, most studies included women 

regardless of their screening history or included women who had not participated at screening 

within the past 12 months. In our opinion, there is a substantial difference between women 

who have taken a mammography screening within the last 12 months and women who have 

never been screened, especially when the effectiveness of educational interventions to 

increase screening participation are being explored. We found that all studies used baseline 

questionnaires to obtain information on the participants’ screening histories, but few studies 

used this information in the randomization process. In some studies, the between-group 

differences regarding the number of ever-screened and never-screened participants was 

substantial. In some studies, this between-group difference in screening history favored the 

intervention group. 

 

3.5.2 Deviations from the intended interventions 

In RCTs on educational interventions, blinding of participants and educators can be difficult 

(or even impossible), which automatically provides some concerns of RoB. In Study I, we 

discussed whether this domain should be reported as not relevant, as we had seen in some 

meta-analyses. However, we examined a comprehensive meta-analysis on educational 

interventions (70) and consulted with experts in systematic reviews at the Norwegian Institute 

of Public Health. We were advised to assess the domain for bias, because although a bias is 

not a result of flaws in design or conduction, the lack of blinding can still influence the 

results. 
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When we assessed the included studies, we found that many studies had RoB related to 

deviations from the intended interventions or inconsistent interventions. Some studies used 

lay health workers to schedule the screening test for some participants in the intervention 

group (71-73) or offered free mammograms to some of the participants (74). In our opinion, 

these services were important additional exposures that could be prognostic for the outcome, 

as a potential effectiveness found in these studies could not be related exclusively to the 

educational program. Examples of inconsistent interventions included extensive variations in 

duration and contents of the educational intervention within the same study. 

 

We found that several studies reported substantial contamination between intervention and 

control groups (75-78). In one study (75), only a handful of the participants in the intervention 

group had actually participated at the educational intervention, while more than 20% of the 

participants in the control group knew about, or even participated in, the educational 

intervention. In another study (78), 33% of the participants in the control group reported that a 

health educator had visited them at home to talk about Pap testing during the trial, and 8% 

said they had been attending a meeting where Pap testing was discussed. Although such 

contamination can lead to an overall increase in screening participation, it presents a 

substantial RoB for the studies’ effect estimates. 

 

3.5.3 Measurement of the outcome  

All studies used self-reported data, which can result in RoB in the outcome measurement (69). 

Only one study (78) validated the self-reported data with data from medical records and this 

study found that the medical reports only confirmed the self-reported Pap test among 58% of 

the participants in the intervention group and 54% of the control group. Such over-reporting 

has also been found previously by other studies (79-81). 

 

We assessed that providing substantial financial incentives for participants and educators 

create a high RoB in measurement of the outcome. In one study (76), the educational session 

ended with a strong recommendation from the health educator to get screened before 

participants received money. Lay health workers in three studies (71-73) received $1,500 each 

to educate women they had enrolled in the study themselves. In the last educational group 

session, the educators re-emphasized screening benefits before, one month later, they called 

participants to remind them of screening and offered to help with scheduling appointments.  
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In our opinion, the intervention effect in these studies could be biased because the participants 

in the intervention group may have felt obligated to take a screening test or to provide a 

socially desirable answer on their screening status at the self-reported outcome measurement. 

Additionally, we assessed that some studies had a RoB due to their too short timeframe for the 

outcome measurement. For example, one study (71) measured the participants’ screening 

attendance three months after the intervention was provided, although the predicted waiting 

time to receive a screening appointment was more than three months in that county. 

  

3.5.4 Selection of the reported result  

We assessed many studies to have RoB in selective reporting of data, especially concerning 

never-screened and ever-screened participants. For example, one study (75) reported that 95% 

of the participants were ever-screened at baseline. The results of this study were reported as 

an increase of ever-screened -- meaning the change of screening status among the 5% who 

were never-screened at baseline. We found that in several studies (71-73;75;78), the 

significant positive results and the study conclusions were caused entirely by the substantial 

between-group differences of ever-screened and never-screened. For example, one study (73) 

reported that participants ever-screened increased from 89.6% to 91.8% (+2.2 percentage 

points) in the control group, and from 84.1% to 91.6% (+7.5 percentage points) in the 

intervention group. Notably, more participants took a screening test in the control group than 

in the intervention group. However, the effect size was reported as significantly greater for the 

intervention group, because the 7.5 percentage point increase in the intervention group was 

significantly higher than the 2.2 percentage points in the control group (p < 0.001). We 

assessed such reporting of findings as high RoB. Moreover, our subjective and qualitative 

assessment of the bias in included studies gave us the idea to explore whether tailored 

education is more effective for never-screened or ever-screened women. 

 

 Data extraction 

Data extraction is a process consisting of two connected parts: coding the study characteristics 

and extracting the findings. The data extraction should be performed separately by at least two 

reviewers to minimize RoB and errors (56). The main characteristics of the included studies 

should be presented, preferably in a table (68). For each study, the name and a citation for the 

source of the study, the study size, follow-up period, and other information relevant for the 
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research question should be proven to allow the reader to assess the relevance of the included 

studies (68). Tabulation of study characteristics and findings can aid the examination and 

comparison of PICO elements across studies, but a table can also facilitate synthesis of the 

characteristics and grouping of studies for synthesis (55). One of the most difficult parts in the 

data extraction process is to determine how many and which characteristics should be 

analyzed (54). It is advisable to extract all information that is likely to be needed and to 

extract data with both the review question and subgroup analysis in mind (56). I found the 

data extraction process to be a time-consuming and challenging process due to the large 

amount (and diversity) of information provided in the primary studies. 

 

In Study I and II, our evidence table was inspired by the publication Doing and Reporting a 

Meta-Analysis (54) and a previous meta-analysis of educational interventions (70). When 

conducting meta-analyses, it is impossible to find any relationship between an effect size 

estimate and a specific variable if the information is not coded. Therefore, we extracted 

information on categories we considered as relevant, such as type of educational intervention 

(See Figure 10). The RCTs included in the Study I and II reported their outcomes differently 

(for example participating rates in percent vs. number of women attending screening). 

Therefore, we had to mathematically convert some estimates to a common format. Ideally, all 

RCTs would report their outcome in a common format, as this would reduce risks of error 

when extracting and summarizing data across studies (56). Although the data extraction 

process should be as unbiased and reliable as possible, the process is prone to human error 

and subjective decisions can be required (56). I made great effort to reduce the RoB and 

miscalculations in this process. All data were extracted at separate times, and all datasets were 

checked multiple times by my co-supervisor and me. 
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Figure 10 
Data Extracted in Study I 
 

 
 

In Study III, I created an evidence table and an extraction technique that my supervisor at 

IARC later referred to as the rainbow technique. The overall aim of this technique was for the 

two reviewers to apply specific colors for specific categories (Figure 11). Since our aim was 

to synthesize the information qualitatively, I found the data extraction process in Study III to 

be different compared to the extraction process for the two meta-analyses. For instance, we 

made great efforts in Study I and II to ensure that we had extracted correct data. In Study III, 

we focused more on ensuring that we had extracted enough data and how we interpreted the 

information. For example, under Settings, the first reviewer could under Settings have 

extracted “community clinics”, while the second reviewer could have extracted “we recruited 

women from rural areas”. The consensus discussion would, in this case, be about 

understanding the context of the study. I found the consensus discussions in Study III to be 

very important, but also a time-consuming process where we needed to go through the 

primary articles many times. However, we found the rainbow technique to be very helpful in 

this process as it helped us to easily locate a specific sentence in a paper (looking for a 

specific color), to move from one category to another (discussing a new color), and to discuss 

several papers at once.  
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Figure 11 
Illustration of Data Extraction Process in Study III 
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 Data synthesis  

Synthesis involves the collation, combination, and summary of the findings of individual 

studies included in the systematic review (56). Synthesis can be done quantitatively, using 

formal statistical techniques such as meta-analysis, or through a narrative approach (56). As 

well as drawing results together, synthesis should consider the strength of evidence, explore 

whether any observed effects are consistent across studies, and investigate possible reasons 

for any inconsistencies (56). 

 

3.7.1 Statistical data analyses 

In Study I and II, we included RCTs. Although RCTs generally can be combined 

quantitatively, the decision of combing results in a meta-analysis has several important 

clinical and statistical considerations. Clinical considerations can involve a qualitative 

assessment of a research question, results of RoB assessment, or other subjective criteria, such 

as the heterogeneity across included studies (68). Our decision to combine the data material in 

a meta-analysis was taken after thorough discussions within the review team. Meta-analysis is 

a complex methodology and guidelines recommend reviewers with limited statistical 

experience to work with experts in statistical analysis (54). I was involved in all steps of the 

statistical analysis in Study I and II, with guidance from my co-supervisor. I have contributed 

to creating the dataset, performing the analyses in Stata, and interpreting the results. As I had 

limited knowledge on statistics, I used textbooks (58;82) and attended statistical courses to 

obtain knowledge on statistical analyses. 

 

Effect measure 

We analyzed RCTs with binary outcomes (attended screening or not) where the natural effect 

measures are risk difference (RD) and relative risk (RR) (68). Although both RR and RD are 

perfectly valid ways of describing effect, there are several important matters related to the 

choice of effect measure in meta-analyses. For example, RR often suggests more optimistic 

intervention effects than RD, while RR has greater stability across different risk groups than 

RD (68). Moreover, RD reflects the baseline risk of individuals, whereas RR does not (68). 

 

In Study I, we initially submitted our paper with RD as the chosen effect estimate. The meta-

analyses showed that tailored educational interventions increase screening attendance by  
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9 percentage points for mammography (RD = 0.09, 95% CI, 0.04 - 0.14, p < 0.001; I2 = 

78.4%, p = 0.003) and 19 percentage points for Pap test (RD = 0.19, 95% CI, 0.06 - 0.32, p = 

0.003; I2 = 45.9%, p = 0.086). However, one of the journal’s peer reviewers wanted us to use 

RR as effect estimate, because RR adds more consistency between studies than RD. The new 

analyses showed that the effectiveness of tailored education was 18% for mammography (RR 

= 1.18, 95% CI, 1.09 -1.28, p < 0.001), with low heterogeneity (I2 = 30.0, p = 0.237), and 54% 

for Pap test (RR = 1.54, 95% CI, 1.14 - 2.09, p = 0.005), with substantial heterogeneity (I2 = 

75.9%, p < 0.001). This example illustrates the complexity of choosing effect estimates, and 

how RR can suggest more optimistic results than RD. 

 

Statistical models 

Two statistical models can be used for performing a meta-analysis: fixed effect model (FE) 

and random effects model (RE) (68). The difference between the two models lies in how they 

treat variability between study results (68). The FE model is recommended if included studies 

are conducted under similar conditions with similar subjects. The FE model assumes that 

there exists one true effect and that variations between studies are caused by random variation 

(chance) (68). RE model rejects the idea of one common study effect and considers each 

included study to have its own underlying effect (68). The choice between these two models 

is not obvious and neither model is entirely satisfactory. The random effects model naturally 

incorporates study heterogeneity, whereas the fixed effects model does not (68). Thus, one 

common strategy is to use the fixed effects model if the study results are similar, and the 

random effects model if the study results show apparent inconsistency (68). Whichever model 

is used, the central idea for meta-analysis is to compute a common effect by assigning a 

weight to each study (68). Since small studies are more disposed to the role of chance, they 

must have less influence on the overall effect estimate than larger studies. Therefore, the 

overall effect is usually determined as the inverse of the study’s estimated variance (68). In 

Study I and II, we chose RE models because the included RCTs were performed in diverse 

settings with differences in population and intervention. We reported the corresponding 

results for the fixed model to provide full transparency and give the reader an opportunity to 

compare the results. 

 

Exploring heterogeneity 

Inevitably, studies brought together in a systematic review will differ. Although any kind of 

variability among studies in a systematic review may be termed heterogeneity, it can be 
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helpful to distinguish between different types of heterogeneity. Clinical heterogeneity is 

variability in the participants, interventions, and outcomes studied (55). Methodological 

heterogeneity is variability in study design, outcome measurement tools, and RoB (55). 

Statistical heterogeneity is variability in the intervention effects being evaluated in the 

different studies and is a consequence of clinical or methodological diversity, or both, among 

the studies (55). Statistical heterogeneity is expressed in the observed intervention effects 

being more different from each other than one would expect due to random error (chance) 

alone (55). 

 

Is it possible for multiple studies performed by different teams in different places with 

different methods to all end up with estimating the same underlying parameter? (68) The 

question is not if heterogeneity exists, but to what degree. We used I2 statistic with its p-value 

to assess the heterogeneity. The I2 statistic describes the percentage of the variability in effect 

estimates that is due to heterogeneity rather than sampling error (chance) (55). Thresholds for 

the interpretation of the I2 statistic can be misleading since the importance of inconsistency 

depends on several factors. A rough guide to interpretation of the I2 in the context of meta-

analyses of randomized trials is as follows (55): 0-40% might not be important; 30-60% may 

represent moderate heterogeneity; 50-90% may represent substantial heterogeneity; 75-100% 

may represent considerable heterogeneity. 

 

We created L’Abbé plots to visually examine the heterogeneity (68;83). In a L’Abbé plot, 

each primary study is presented as a circle point, where the size of the circle indicates the size 

of the trial. The L’Abbé plot has the observed proportion of events for the control group on 

the x-axis and the observed proportions of events for the intervention group on the y-axis 

(68). If there is low heterogeneity across studies, the points (studies) will form a straight line, 

while a strong violation indicates higher heterogeneity (68). Since no information about study 

precision is included in the data plotted in a L’Abbé plot, it is advisable to use plotting 

symbols proportional to the precision of the study estimate (83). Visual examination of 

L’Abbé plots allows inspection of the range of risks among the primary studies, to highlight 

excessive heterogeneity and to indicate which effect measure may be most consistent across 

studies (83). For example, in Study I, the points for mammography studies fall along the 

diagonal line, which suggests that RR could be a better effect estimate than the RD. 
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When statistical heterogeneity is observed, the reviewers should explore possible factors that 

may have contributed to differences, since they can be accounted for and taken into 

consideration when interpreting results and drawing conclusions. One way of exploring 

heterogeneity is to split studies into less heterogeneous groups and conduct subgroup analyses 

of particular characteristics (68). In Study I, we intended to conduct subgroup analyses of 

several characteristics that we had coded for, such as different types of educational 

intervention. However, there was an insufficient amount of information published in the 

primary studies to conduct subgroup analyses of these characteristics. Although it may be 

tempting to conduct post hoc exploratory analyses to revel a higher effect among a specific 

group, it is not recommended (56). Subgroup analysis should be restricted to a few potentially 

important characteristics where it is reasonable to suspect that a characteristic will interact 

with or modify the effect of an intervention (56-57). 

 

Exploring publication bias 

Although strict and thorough database searches should ensure that a meta-analysis captures as 

many relevant studies as possible, they cannot eliminate the risk of the absence of 

information. Publication bias refers to the absence of information caused by either missing 

studies or selective outcome reporting in published studies (68). Studies that report 

statistically significant results are more likely to be published, and published sooner, than 

studies without statistically significant results (68). Publication bias is particularly 

problematic in RCTs, as it leads to inflated and unreliable results regarding the effect of 

intervention. Identification and control of publication bias is therefore essential to preserve the 

validity of a meta-analysis (68). 

 

The main graphical tool used to identify and visualize publication bias due to missing studies 

is the funnel plot (68;83). The funnel plot has effect estimates on the x-axis and measure of 

study precision (or study size) on the y-axis (68). All points are the same size, since the size 

of a study is already described using the vertical axis (83). The scale of the y-axis is reversed, 

so that studies with low precision are placed at the bottom, and studies with greater precision 

and many participants are placed at the top of the plot (68). The wide base is a result of small 

studies with large effect estimate variability. The narrow top is the large studies with small 

effect estimate variability (68). If there is no (or little) publication bias, the shape of the 

scatter plot resembles a symmetrical inverted funnel. Presence of large “holes” (most often 

seen close to the bottom) or asymmetry in the plot indicates publication bias -- although these 
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holes may have other causes, such as study heterogeneity, reporting bias, and chance (68). 

Funnel plots with fewer than 10 studies should be avoided or interpreted with great care (83). 

We also used the Harbord test to examine and interpret funnel plot asymmetry. The Harbord 

test examines whether the association between estimated intervention effects and a measure of 

study size is greater than what is expected to occur by chance (84-85). 

 

3.7.2 Narrative synthesis 

In Study III, our objective was to examine essential training components in cervical cancer 

screening programs implemented in low-resource settings. Initially, our aim was to explore 

quantitative quality indicators to explore the success of each training program. However, the 

quantitative data and estimates were too diversely reported between studies to link these data 

to effectiveness, as such reporting could contribute to clinically misleading results and 

erroneous conclusions. Therefore, we decided to perform a narrative synthesis of quantitative 

primary studies. This approach is in line with guidelines on systematic reviews, which 

underline that components of narrative synthesis can be usefully incorporated into a review 

that is primarily quantitative in focus (56). Narrative synthesis is a more subjective process 

than meta-analysis. And although narrative syntheses vary widely, they have in common that 

a simple description of the primary studies is not sufficient for a synthesis (56). The defining 

characteristic of narrative synthesis is the adoption of a textual approach that provides an 

analysis of the relationships within and between studies (56). 

 

A general framework for synthesis can be used to guide the process of preparing for a 

synthesis, undertaking the synthesis, and interpreting and describing the results (55). We 

chose to use a publication on essential training components in VIA screening (86) to develop 

a framework. This publication, which reached international consensus among members of the 

Alliance for Cervical Cancer Prevention (ACCP), is considered a landmark publication within 

the research field. Informed by this publication and after discussions with screening experts at 

IARC, we developed a framework to conceptualize essential VIA training components (see 

Figure 12). 
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Figure 12 

Description of Essential Training Components used as Framework 

Essential training 
components 

Description 

1) Training course 
delivered over a 
defined period of time 

The length of the training course should depend on the trainees’ skill level at baseline and 
the amount of clinical practice available during training. The training should be long 
enough to ensure that the VIA screening services are delivered with both competence and 
confidence. The training should take place in a real clinical setting, if not the actual 
service-delivery site. A 5- to 10-day duration of training course is generally considered as 
appropriate for the trainees (clinicians, nurses, and midwives) to obtain adequate 
knowledge and clinical skills to deliver services competently. In a real health service 
setting it is challenging for the health professionals to leave their routine jobs for a longer 
duration to attend such targeted training. 

2) Theory-based 
education 

The training course should contain theory-based elements that cover the fundamental 
purpose, principles, and the specifics of the VIA procedure. There should be an emphasis 
on anatomy, physiology, and the etiology of cervical cancer at a level that is suitable for 
the selected trainees and that is highly practical. Understanding how VIA is performed 
and how to interpret the test by the nature of acetowhite reaction is required. 

3) Hands-on 
competency-based 
skill acquisition 

The training course should include practical hands-on experience that ensures that each 
trainee can practice the VIA technique on an adequate number of women and, ideally, 
they should be exposed to both test-positive and test-negative women.  

4) Client counselling Trainees should be trained to counsel women about the VIA screening process. Trainees 
should also know how to counsel a woman who is VIA-positive or who has cervical 
cancer, including the risks and benefits of the treatment methods offered. Training in 
counselling can take many forms, like watching video or real-life demonstrations, 
practicing in a group or counselling a client as part of the VIA procedure. 

5) Visual aids The training course should contain visual aids to show trainees the spectrum of cervical 
diseases and normal physiological changes that may be observed. Photographs, digital 
images, flash cards, and interactive CD-ROMs are valuable supplements to the learning 
process. Images should be in color and accompanied with VIA diagnosis from an expert 
for real-time comparison. 

6) Competency 
assessment 

At the end of the training course, the trainees should demonstrate performance of all the 
steps of a procedure correctly and in the right order without prompting from a trainer. The 
trainee’s competency is best assessed with a performance checklist, and a specific score 
can be required as part of the successful completion of a training course. 

7) Quality assurance The training course should incorporate a quality-assurance module into the general 
training to allow the trainees to understand the philosophy of quality assurance, its 
necessity and required components, and how quality assurance will affect their overall 
performance. The depth of information presented may vary, but the overall value of 
quality assurance and how to train people in quality assurance are core concepts. 
Supplying information about quality assurance relates to the way(s) in which records are 
kept, information is documented, and programs are tracked. Teaching providers being 
effective supervisors is another required element of quality-assurance training.  

 

We used this framework to answer two research questions:  

1. Which essential training components have been described in VIA training programs?  

2. How have these training components been carried out in different clinical settings? 
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To answer the first research question, we performed a dichotomy coding (yes or no) of each 

training component in each study. Since many authors did not describe their interventions in 

detail, probably due to word limitations of publications, we contacted all the corresponding 

authors to obtain more information about their study and training course. Out of 14 

corresponding authors contacted, 10 responded. We also corresponded with primary authors 

on how we interpretated their findings and applied them in our framework. To answer the 

second research question, we synthesized extracted information on the intervention and 

provided examples of how the training had been carried out in different settings.  
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4 Results 

The results from each study will be presented individually. 

 

 Article 1: Effectiveness of tailored educational intervention on 

breast and cervical cancer screening participation among ethnic 

minority women 

The objective of the first article was to determine the effectiveness of culturally tailored 

educational interventions on screening attendance at mammography and Pap tests among 

ethnic minority women. Nine RCTs were eligible for inclusion in the systematic review -- 7 

studies on mammography attendance (77,87-90) and 4 on Pap test attendance (91-92), where 

2 studies measured both mammography and Pap test attendance (76;93).  

  

For mammography screening attendance, the study showed that the overall RR was 1.18 (95% 

CI, 1.09 -1.28, p < 0.001) with low heterogeneity (I2 = 30.0, p = 0.237), as shown in the forest 

plot (Figure 13). The information about heterogeneity contained in the forest plots was 

confirmed in the L’Abbé plot. Funnel plot asymmetry was explored by the Harbord test, and 

no statistically significant asymmetry was found (p = 0.649).  

 

Figure 13 

Forest Plot of Mammography Screening Attendance after Tailored Educational Interventions 
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For Pap test attendance, the RR was 1.54 (95% CI, 1.14-2.09, p = 0.005), with substantial 

heterogeneity (I2 = 75.9%, p < 0.001), as shown in the forest plot (Figure 14). The overall 

effect estimate must be interpreted within the limitations set by the low number of studies and 

substantial heterogeneity. The forest and L’Abbé plots confirmed that the effect measure for 

the Maxwell et al. study (76) differs significantly from the other included studies. When 

we deleted this study from the meta-analysis, the overall RR was 1.84 (95% CI, 1.50-2.24, p < 

0.001), with I2 = 0.00% (p < 0.783). Due to the low number of studies of the Pap test, no 

funnel plot was made. 

 

Figure 14 

Forest Plot of Pap Test Attendance after Tailored Educational Interventions 

 
 

 Article 2: Previous screening history may influence screening 

participation 

The objective of the article was to explore whether women’s screening histories impacted 

screening attendance after tailored education. The review process was carried out with the aim 

of exploring attendance at both mammography and Pap test. However, the Journal of Medical 

Care wanted only to publish results on mammography screening attendance. Six RCTs on 

mammography attendance were eligible for inclusion and included in the meta-analysis (73-

77;89). The study showed that the RR for mammography attendance for never-screened 

women was 1.54 (95% CI, 1.24-1.91, p < 0.001), with low heterogeneity (I2 = 27.1%, p = 

0.231), as shown in the forest plot (Figure 15). The RR for attendance for ever-screened 

women was 1.26 (95% CI, 1.11-1.43, p < 0.001), with low heterogeneity (I2 = 35.5%, p = 
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0.213). The overall effect estimates for ever-screened women must be interpreted within the 

limitations set by the low number of studies and the heterogeneity. The Funnel plot showed 

no asymmetry, confirmed by the Harbord test (p = 0.867). 

 

Figure 15 

Forest Plot of Mammography Screening Attendance among Never-Screened Women and 

Ever-Screened Women after Tailored Education 

 
 

 Article 3: Essential training components in cervical cancer 

screening in LMICs 

The objective of our third article was to examine essential training components in cervical 

cancer screening programs implemented in low-resource settings. In total, 14 unique primary 

studies were included in this systematic review (94-108), including 2,847 trained health 

providers and 406,611 screened women. This study showed that VIA training courses were 

heterogeneous with substantial variability in their objectives, structure, content, duration, and 

reporting. Figure 16 outlines the reported training components in each of the included studies. 
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Figure 16 

The Reporting of Essential Components for VIA Training Courses 

 
 

This study showed that most training courses were held over a period of 5 to 7 days, where 

theoretical education was combined with skill development, alongside the assessment of 

competence. It was not always clear how the trainees learned client counselling and quality 

assessment, or if visual aids were integrated in the training courses. Many programs provided 

extended training in the providers’ clinical settings through additional supervision, feedback, 

and/or refresher training. Five studies reported serial point estimates of the VIA positivity rate 

over years and showed that the VIA positivity rates reached the expected level over time 

(between 5 and 10%) with provided prolonged training after the initial training course (Figure 

17). These findings indicate that implemented VIA training programs have been carried out in 

line with international recommendations (86;109-114), but more importantly, that the training 

recommendations are feasible to implement in real settings. 

 

Figure 17 

VIA Positivity Rates Over Time 

 



 

47 

5 Discussion 

In this Discussion chapter, I will first present our main findings and discuss the validity and 

reliability of these findings. Second, I will discuss some of the complexity involved in cultural 

and religious tailoring of educational interventions. Third, I will discuss what kind of 

knowledge we can gain by applying systematic reviews and meta-analysis to such a complex 

and intertwined phenomenon. Finally, I will discuss ethical considerations, before providing 

some thoughts on future research and practice. 

 

 Main findings 

The focus on health equality and reducing disparities in disease burden has taken center stage 

in the past decade (6). Health policy and service research (HPSR) seeks to produce reliable 

and rigorous evidence about whether interventions have improved a specific problem and to 

assess how an intervention could be further improved. In breast and cervical cancer control, 

only strategies proved to be effective and successful should be proposed to a population (8). 

This means that interventions must be critically evaluated to help inform and prioritize 

evidence-based and resource-appropriate strategies and policy making (32). By conducting 

systematic reviews and applying both meta-analysis and narrative synthesis, we have 

identified, evaluated, and combined findings from relevant primary studies. However, as for 

any empirical finding, our results must be interpreted within its set of limitations and 

strengths. In systematic reviews, the validity and reliability of the findings can be threatened 

by how the review process was conducted and by which and how many primary studies were 

included (55). 

 

5.1.1 Educational interventions for ethnic minority women 

Many ethnic minority women do not attend breast and cervical cancer screening, and their 

low participation rates have been linked to a variety of complex and intertwined barriers 

(9;11). Tailored educational interventions for ethnic minority women aim to address deep-

rooted influences on health behavior, including cultural influences, structural factors, and 

barriers (52). In this PhD project, we have summarized evidence on tailored educational 

interventions and found that they can increase participation among ethnic minority women by 

18% for mammography screening and 54% for Pap test screening. These findings are 
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consistent with other reviews that have found that tailored educational interventions can 

increase cancer screening attendance and knowledge (9;11;62-63;115-119). Moreover, we 

have found that tailored education is more effective on ethnic minority women that have 

never been screened before than on women with previous screening history (54% vs. 26% on 

mammography attendance). Our findings suggest that women’s screening history is an 

important and ignored variable that affects how effective tailored education is on screening 

attendance. To the best of our knowledge, our meta-analysis appears to be the first review that 

validated empirically the importance of women’s screening history. 

 

Although these findings indicate that tailored educational interventions can be considered for 

further implementation, the results must be carefully interpreted. Study I and II had a low 

number of included studies, especially the meta-analysis on Pap test attendance and on ever-

screened women. In my opinion, Study I used a too narrow search strategy that might have 

resulted in missing studies. On the other hand, the low number of included studies is also 

related to our strict eligibility criteria, which we applied to increase the validity and reliability 

of our findings. In two previous meta-analyses on cancer screening interventions to ethnic 

minority women (62-63), the included primary studies contained samples of up to 60% 

Caucasian women, where it was impossible to determine whether the general findings were 

representative for ethnic minority women. In contrast to these previous meta-analyses (62-63), 

we included exclusively studies with samples containing only ethnic minority women and 

studies on tailored educational interventions in line with the theoretical framework on how to 

target interventions to ethnic minority women (52). We excluded studies on multilevel 

interventions, as effects could not then be attributed to the educational part alone. If we had 

chosen broader inclusion criteria, we could have included an additional 44 studies in our 

meta-analysis (see flow diagram of Study I). However, this would, in my opinion, have 

decreased the validity and reliability of our findings. 

 

A meta-analysis is never better than the primary studies which it consists of (56). The internal 

validity of primary studies can therefore threaten the validity of the systematic review. 

Internal validity is the extent to which a study answers its research question and is closely 

related to RoB (68). The most striking bias across the primary studies is, in my opinion, the 

inclusion of participants that are up-to-date with their screening tests and how this is not taken 

into consideration in the statistical analyses and the interpretation of the results. It is well 

known that bias can occur when a study sample is not representative of the source population 
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(68). Therefore, it seems like a paradox that researchers who aimed to increase screening 

among under-screened women included women who had recently been screened. We have 

questioned why researchers would try to intervene with women who were already following 

the screening guidelines. This is an important ethical and economic question, but also an 

important question regarding internal validity. To explore this perspective, we conducted a 

separate review and found that the effectiveness of tailored intervention was higher among 

never-screened women than among ever-screened women. Owing to a lack of reported data, 

we were unable to further explore the effectiveness among ever-screened women, such as 

separating women who were recently screened versus those who were not compliant with the 

guidelines. The clinical implication of this finding is that different types of messages or 

interventions may be required for helping women to schedule and attend their first-time 

screening appointment (for never-screened women) versus helping them follow guideline-

recommended repeated screening (for ever-screened women). The methodological implication 

is that researchers who aim to increase screening participation among under-screened 

populations, should not include participants who have recently been screened (or, at a 

minimum, provide separate analyses) as this can threaten the validity of the results. 

 

The population of interest in Studies I and II was ethnic minority women living in HICs. 

However, only studies conducted in the USA were eligible for inclusion, which affects the 

external validity of our results. External validity refers to the practical utility of the results 

(68) and to the extent to which the results can be generalized to other populations and settings 

(55). For example, if a study enrolls participants who are not representative of the population 

who most commonly experience a particular clinical condition, the results may have limited 

generalizability to the wider population, but will not necessarily give a biased estimate of the 

effect in the highly specific population on which it is based (55). Therefore, the conclusions of 

a systematic review must be explicit so that the reader can properly assess the external 

validity (68). We highlighted in our publication that the findings in Study I may not be 

generalizable to countries other than the USA and that studies are needed to examine whether 

our findings are similar for ethnic minority women residing in other countries. A recent study 

with 10,820 Somali and Pakistani immigrant women in Norway showed that a community-

based educational intervention targeting these women increased participation in cervical 

cancer screening (by 3 percentage points) (120). Another study with 10,360 immigrant 

women in Norway, conducted by the same research group, showed that an educational 

intervention targeting general practitioners increased participation of immigrant women in 
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cervical cancer screening (by 2%), especially among those who were not previously screened 

at baseline (121). These results suggest that immigrant women can benefit from educational 

interventions, both when the education targets the women themselves and when it targets 

healthcare providers. Even though the effect sizes were small, the clinical impact of these 

interventions might be of importance for the individual woman, as immigrant women are 

otherwise hard to reach (120). 

 

The meta-analysis on Pap test attendance showed substantial statistical heterogeneity (I2 = 

75.9%, p = 0.001). To understand and explain this heterogeneity, we wanted to explore 

clinical differences (subgroups of ethnic minority groups, types of educational interventions, 

and socioeconomic factors) and methodological differences (subgroups of self-reported 

outcome and potential bias). Unfortunately, the primary studies reported insufficient data to 

statistically explore the statistical heterogeneity through subgroup analyses. We acknowledge 

that the participants included in our meta-analyses represent a heterogeneous group of 

women, with variation in age, ethnicity, and socioeconomic status. Moreover, the 

participants’ personal values and beliefs are strongly interwoven with historical, cultural, and 

social dimensions. These core understandings of what life is all about can influence how each 

woman understands and responds to an educational intervention. In addition, tailored health 

interventions are -- by nature -- heterogeneous, as they often need to be composed of 

packages of components in order to be effective (56). This makes the evaluation of public 

health interventions complex because the constituent parts may act both independently and 

inter-dependently (56). It can also be difficult (or impossible) to define and measure the 

“active ingredient” of a successful multilevel intervention (56). Because of this complexity, 

traditional criteria for producing systematic reviews have been criticized for being too tightly 

defined and only partially fulfilling requirements for meta-analysis (56). In our articles, we 

have highlighted our concerns of clinical and statistical heterogeneity and called for 

carefulness when readers interpret our results. 

 

Ethnic minority women can benefit from tailored educational interventions and increased 

participation rates at screening can reduce health inequality (6). However, ethnic minority 

women depend on stakeholders to act on health inequalities. To illustrate the health service 

inequality, we can take a closer look at the educational interventions that are already in place 

in many HICs. Most countries with a screening program have implemented educational 

approaches to reach the target population for screening, such as personal invitation letters, 
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social media campaigns, posters, and special awareness campaigns (e.g., the pink ribbon 

action). Similar actions have not been taken to reach minority women. In many countries, the 

screening information letter and governmental information on screening is only available in 

the official languages and targets the general population. To some extent, public information 

has for decades been created by the majority population for the majority population -- who in 

many HICs have better health literacy and higher social economic status than the ethnic 

minorities. Although implementation of tailored educational interventions alone is not enough 

to end the ethnic and social inequality affecting screening participation, women must, at a 

minimum, be provided information that will make them aware of the services available to 

them. This calls for special actions in providing such targeted educational interventions for 

ethnic minority women. 

 

From a stakeholder perspective, one of the most important clinical questions arising from our 

findings is: What types of intervention work best in a particular setting and for a particular 

population group? Initially, our aim was to explore and compare the effectiveness of different 

types of educational approaches, such as media approach versus group education. A broad 

systematic review of immigrants in the USA highlighted that implementation of educational 

programs could increase participation at and knowledge of mammography screening and Pap 

test screening (11). Although this review had a much broader scope than our reviews, their 

findings underline that the most effective form of educational intervention is culturally 

appropriate interventions in which immigrant women with specific cultural or religious beliefs 

and practices receive education on how to maintain good breast and cervical health without 

fear or stigma (11). Although we could not statistically compare the types of education, we 

identified tailored educational approaches that we considered relevant for further 

implementation. In line with our results from the forest plot and RoB assessment, we describe 

below three examples of tailored educational intervention from the included primary studies, 

which stand out as significantly positive for increasing screening participation. 

 

Tailored education can be provided to women in their local beauty salon by trusted 

cosmetologists. This educational approach was explored with African American women and 

increased their attendance at breast cancer screening by 31% (RR 1.31, 95% CI, 1.14-1.50) 

(89). In this study, the cosmetologists were asked to proactively engage their clients in 

discussions about breast cancer screening guidelines. The cosmetologists received individual 

training from an African American ancestral storyteller to enhance their ability to pass along 
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their health promotion messages (89). Ancestral storytelling is considered an integral element 

of African culture and a trusted way of spreading information among family and friends. The 

beauty salons were given a soft plastic breast cancer model to show women how a breast 

cancer lump felt. The salon also displayed breast cancer brochures and wallposters, all with 

images of African American women (89). By providing the education in local beauty salons, 

the tailored approach implied that the educational program was emanating from within the 

community, rather than as a university-imposed program. 

 

Tailored education can also be provided to couples in interactive group sessions in their own 

language where information is provided by a male physician. This educational approach was 

explored with Korean immigrants in the USA and increased their attendance at breast cancer 

screening by 35% (RR 1.35, 95% CI, 1.10-1.66) (88). In this study, the intervention slogan 

was “Healthy Family, Healthy Wife” -- emphasizing the importance of a husband’s support in 

promoting family health by encouraging cancer screening. The intervention was held as a 

group session, where Korean couples watched a tailored educational video before a discussion 

of the content with each other and in plenum. The intervention messages were designed 

around Korean cultural values that had been identified in previous studies (88). To convey the 

importance of receiving screening and to reduce the women’s feelings of embarrassment 

regarding talking to male physicians about female cancers, the educational video featured a 

male Korean American physician. The couples were also given further discussion activities as 

homework to increase the support provided by Korean American husbands for their wives. 

 

Finally, tailored education can be provided through specially developed educational booklets 

in women’s own languages, through skill building and behavioral exercises and interactive 

group discussion sessions. This educational approach was explored with Samoan women in 

the USA and increased their screening attendance by 23% (RR 1.23, 95% CI, 1.04-1.45) (77). 

In this study, the educational booklets featured Samoan artwork, scenery, and pictures of 

Samoans with information especially addressing culture-specific myths and beliefs held by 

Samoans (77). The health educators were retired Samoan nurses who the women identified as 

socially similar to them. The group discussions were held in the Samoan language, including 

familiar terms and phrases, roleplay, and skills-enhancing techniques (77). The discussions 

addressed identified screening barriers among Samoan women, such as cost, fear of radiation, 

embarrassment, pain, and navigation. 
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These examples illustrate how stakeholders and clinicians can tailor educational interventions 

for ethnic minority women. Although the scientific evidence is generally supportive of 

education delivered via one-to-one sessions, community interventions, telephone, and small 

media (9), the World Cancer Report states that the most effective interventions to reduce 

cancer disparities occur when key institutions and leaders in local settings commit to the 

implementation of multicomponent interventions that target specific obstacles and barriers 

(6). The educational interventions above demonstrate the importance of in-depth knowledge 

of the target population and involvement of the minority communities -- in line with the 

frameworks on proportionate universalism and culturally sensitive educational interventions 

for ethnic minority women. 

 

HPSR emphasizes that interventions that are found to be effective can be considered for 

further implementation in clinical practice (53). However, implementation of new services 

and targeted approaches are not without costs. Population-based cancer screening programs 

are extremely resource-demanding services, and it is important to ensure that these services 

are used as intended and that people benefit optimally and equally (6). For example, if 

services were used as intended and available for all women in Europe, there could be 4,000 

fewer deaths from cervical cancer and 17,000 fewer deaths from breast cancer each year (6). 

It is important that stakeholders act on assisting the disadvantaged to use screening services. 

Previous meta-analyses have implied that access-enhancing interventions are the most 

effective interventions for promoting breast and cervical cancer screening among ethnic 

minority women, followed by community education (62-63). However, offering educational 

interventions in clinical practice has a far lower financial cost when compared to increasing 

the availability of screening equipment. This financial aspect should be taken into 

consideration when policy makers discuss approaches to increase screening participation 

among ethnic minority women. 

 

5.1.2 Educational interventions in low-resource settings 

Educational interventions hold a key position in enhancing cervical cancer screening access 

and participation in LMICs since the screening programs depend on high quality training of 

health providers (27). In this PhD project, we have summarized evidence on VIA training 

programs for health providers implemented in low-resource settings. We found that the 

training programs were carried out in line with international recommendations (86;109-114), 
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but, more importantly, that the training recommendations are feasible to implement in real 

settings. These findings are optimistic because successful screening programs have shown to 

reduce cervical cancer incidence and mortality among women in LMICs (6). For example, 

studies have shown that a single round of screening can reduce cervical cancer mortality in 

India by 50% for women screened with HPV, and by 35% for women screened by VIA (122-

123). It is possible to eventually eliminate cervical cancer, and to achieve a drastic reduction 

in cervical cancer incidence in successive age-specific cohorts in the foreseeable future, if the 

currently available prevention and early detection interventions are implemented with high 

coverage and quality assurance (5). However, many women live beyond access to screening 

services, and in regions with limited resources and fragile health systems, cancer contributes 

to the cycle of poverty (6). In all countries, but most pressingly in the poorest, adequate 

numbers of appropriately skilled health providers at the local level are fundamental to 

extending coverage and improving the quality of care (124). Investment in training and 

retaining health providers is vital to the strengthening of healthcare systems (124). 

Implementation of successful educational programs to health providers is paramount in 

increasing screening access and participation for women in LMICs. 

 

From a HPSR perspective, an educational intervention proposed to stakeholders must provide 

some guidance on the educational requirements. The WHO Academy is currently 

collaborating with IARC to develop a comprehensive learning program for providers of 

cervical cancer screening and treatment. Such an international standard for educational 

approaches is needed. Designing an effective training program can be a complex process, and 

although most of the principles, steps, and interpretations remain similar, the contexts and 

settings may differ (86). Our initial aim was to explore the effectiveness of each training 

program in order to provide more robust evidence of what stakeholders should implement in 

their health systems. Unfortunately, the quality indicators were too diversely reported in the 

primary studies to link these data to the effectiveness of training programs as doing this could 

contribute to clinically misleading results and erroneous conclusions. However, our narrative 

synthesis did produce new knowledge on the body of evidence on VIA training. By providing 

illustrating examples of how the training components have been carried out in different 

clinical settings, we hope that our findings can be useful for clinicians and stakeholders who 

want to implement or scale up a cervical screening program. 
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Our findings indicate that educational interventions on VIA training should be considered for 

further implementation in LMICs. However, we acknowledge that our review has limitations. 

To increase the validity and reliability of our review, we created a search strategy that was 

comprehensive, critically assessed by experts, and thoroughly tested by the review team. 

However, this search strategy was initially designed to identify studies on provider-directed 

interventions on cancer screening participation among disadvantaged populations. When we 

had finished the initial study selection process, we had 139 primary studies on provider-

directed interventions, with 35 studies on VIA training. To decrease the clinical heterogeneity 

across included studies, the review team decided to move forward on a review on VIA 

training. Therefore, an essential limitation in our review is that our searches are missing some 

relevant keywords, such as VIA. However, the searches included relevant keywords related to 

cervical cancer screening, provider training, and screening participation. We searched 

manually in reference lists to identify potentially missing studies. Since transparent reporting 

of review decisions enables readers to assess the reliability of a review for themselves (55), 

we chose to highlight this limitation in our article. 

 

We performed a narrative synthesis of the extracted data, which is a more subjective process 

than performing a meta-analysis. It is important that the approaches used are rigorous and 

transparent to reduce the potential for bias (56). By conducting the study selection process in 

Covidence, we aimed to increase the reliability and transparency of our review because the 

software assists the data management process and documents decisions made throughout the 

review process (55). To synthesize the primary studies, we developed a framework to 

conceptualize essential VIA training components and applied that framework to the literature. 

To assess the robustness of our synthesis, we contacted all the primary authors and 

corresponded with them about how we interpreted and applied their findings in our 

framework. This technique is adopted from qualitative research and can be used to increase 

the validity of review findings (56). In my opinion, the correspondence with primary authors 

influenced the final version of our framework and provided us with useful insights into the 

possible accuracy and generalizability of our synthesis. 

 

With good training and sustained quality assurance and monitoring, screening of women with 

VIA followed by appropriate management of screen-positive women can reduce cervical 

cancer incidence and mortality (27). However, VIA performance varies widely. Studies have 

shown that the VIA positivity rate in a general population of women aged 30 to 60 years 
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ranges between 5% and 10% (125). If the test positivity is too low, there is a possibility of 

missing the disease, while if it is too high, there is a greater possibility of false positives 

(125). Our findings suggest that the VIA positivity rates can reach an expected level over time 

when health providers are trained in courses and given prolonged training. However, studies 

have shown that the VIA positivity rates have high variability between countries126 and within 

the same program or setting (127). Although research studies have shown a high sensitivity, 

around 75%, the sensitivity reported from some real programmatic settings have ranged from 

25% to 82% (128). This is essentially due to the subjective nature of the test. The best way to 

compensate for that is to train the providers rigorously and organize periodic refresher 

training and mentoring. 

 

In our review, we have shown examples of how the educational interventions can target 

different health providers, depending on the available workforce in each specific setting. For 

example, nurses were trained in Botswana because they were familiar with performing pelvic 

exams and more available than physicians (105), whereas community health workers were 

trained in Nigeria because nurses and doctors were largely absent in rural communities (101). 

Studies have shown that a screener’s (physician, nurse, or health worker) capacity does not 

influence the test accuracy of VIA, although it is known that VIA is more accurate when it is 

performed by screeners who receive regular training (129). This is important given the 

shortage of physicians in LMICs, especially in rural and remote regions. It would be 

worthwhile for policy makers to consider training non-physicians to screen women at the 

community level and to refer them to physicians when appropriate (130). Task shifting in 

cancer screening is found to improve access, promote program sustainability, and to be cost-

effective (96;130). However, regardless of which health providers are being trained, the 

screening programs’ success depends on high quality training, monitoring, and evaluation -- 

which must be performed continuously at all levels (113). 

 

The paradigm of cervical cancer screening is evolving rapidly (27). The WHO updated their 

guidelines on cervical cancer screening in July 2021 and is now recommending HPV 

detection as the gold standard for primary testing for cervical cancer screening (25). Despite 

these new recommendations, educational interventions to health providers will remain 

important in LMICs in the future. In countries with enough resources to implement HPV as 

the primary screening test, the health providers must be trained to visually triage women 

eligible for cryotherapy based on the women’s HPV status (and not on the presence of 
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acetowhite lesions). Although screening with HPV has many advantages, an important 

limitation is the low specificity of the test, which means that a high proportion of women with 

a positive HPV test will not necessarily have cervical pre-cancer or cancer (27). A triage test 

can be used to reduce the referral for all HPV-positive women for colposcopy and/or 

treatment. In settings where high-quality cytology is not available due to a lack of human and 

financial resources, HPV-positive women may be triaged with VIA (27). In settings with a 

high prevalence of HIV, health providers will perform VIA to triage women (27). Therefore, 

educational interventions to health providers will continue to hold a key position in enhancing 

cervical cancer screening access and participation in LMICs. 

 

 Culturally and religiously tailored education 

During my PhD mid-evaluation, the first opponent asked me: In your opinion, what is a “false 

religious belief”, or the opposite, a “correct religious belief”? The reason for this question 

being raised was that in our first article, I had written that barriers to screening participation 

include “religious barriers, such as false religious beliefs (fatalism)” (131). Although I had 

referred to another systematic review that had used this terminology (20), I felt embarrassed 

because I had not critically reflected upon the meaning of this term. During and after my mid-

evaluation, I discussed the cultural and religious dimension of tailoring an educational 

program with several colleagues with diverse professional backgrounds. Through these 

discussions, I tried to get a deeper understanding of what it really means when educational 

interventions are described as religiously or culturally tailored? Theoretically, it means that 

the education has taken into consideration important values, traditions, or beliefs that are 

represented within a specific group. However, in clinical practice, providing culturally 

tailored education is not necessarily easy or straight-forward. HPSR seeks to unpack the 

behavior, reactions, and interconnectedness of health systems and the people within those 

systems (53). By providing an overview, HPSR can help to illuminate not only what works, 

but for whom, and under what circumstances. By using fatalism as an illustrating example, I 

will now discuss some of the complexity that lies within cultural and religious tailoring of 

educational interventions and provide examples of how values and beliefs, such as fatalism, 

can be constructively approached. 
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Fatalistic beliefs about cancer often characterize cancer as a predetermined condition that is 

unavoidable regardless of personal action (132). Fatalistic attitudes can be expressed as “We 

pray to Allah that we don’t get the disease” (49) or “One was going to die the day they were 

supposed to die and participating in health prevention would not change this outcome” (133). 

This is unquestionably a powerful belief. In research, the concept of fatalism is portrayed as a 

passive acceptance of life’s difficulties and has a negative connotation (132). Fatalism can be 

expressed and understood as a cultural or religious belief or value. Yet, what is considered as 

religious and as cultural is not easy to differentiate, as these terms are strongly interwoven: 

Religion is part of culture and vice versa. Regardless of position, fatalism creates images of 

God as an opponent to cancer screening, and those with fatalistic beliefs as irrational -- from a 

medical point of view. To understand how religious fatalism can be constructively approached 

and integrated in educational interventions on cancer screening, we need to understand how 

religious fatalism relates to rationality. 

 

Many educational interventions are grounded on the Health Belief Model (HBM). The HBM 

is based on a rational choice model that assumes adherence to Western biomedical claims is 

rational (134). In short, the HBM suggests that a person's belief in an illness or disease (e.g., 

cancer), together with a person's belief in the effectiveness of the recommended health 

behavior or action (e.g., screening), will predict how a person will adopt a behavior (e.g., 

attend screening) (135). Though the HBM and social cognitive theories as frameworks have 

provided useful perspectives on screening attendance and non-attendance, the theoretical 

model has several limitations. First, the HBM is widely used in Western, White middle-class 

contexts, but the model is not always feasible for adopting in studies of the preventive health 

behavior of other populations (134). Second, the HBM proposes fairly linear relations 

between cause and effect and, as a result, could give rise to rather simplistic ideas about 

interventions to promote screening attendance (21). The model indicates that if a person 

merely had (or acquired) the right beliefs, or if obstructive barriers were simply removed, 

screening attendance would improve (21). 

 

Ever since fatalism was identified as a phenomenon in conflict with making supposedly 

rational behavioral changes (encouraged by the healthy lifestyle movement), fatalism has 

presented health education with a serious pedagogic problem (136). The negative perspective 

regarding fatalism is founded on the idea that an entire cultural structure of fatalism exists 

which must be either destroyed or modified -- if the goal of healthy-lifestyles-for-all is to be 
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attained (136). Recently, researchers claimed that interventions must be implemented to 

decrease or disrupt fatalism (137). However, we argue that there is a major difference 

between approaching religious fatalism as “something” that needs to be disrupted than as 

something that needs to be taken seriously. Educators and stakeholders need to acknowledge 

how strongly integrated fatalistic views might be in a person’s belief system. We risk ignoring 

people's core values by viewing fatalism exclusively as a barrier. Furthermore, fatalism is by 

nature not necessarily addressable through brief educational sessions, as culture and religion 

influence people’s lives, values, beliefs, and social networks. Furthermore, one might 

question how fatalism, when referred to as “false religious beliefs” can be respectfully 

addressed in educational interventions. When educators embrace terminologies like false 

religious beliefs, they convey an unspoken message to others that theirs is an illegitimate 

belief. Health educators with a negative view of fatalistic beliefs may end up having 

disrespectful approaches that could, potentially, result in non-attendance. 

 

Fatalism can become visible when questions about cancer screening are raised because it puts 

in question what actions people can take to change the outcome of an event. For example, 

Somali women in the USA expressed their view that accepting the will of God is important 

and that prevention has no impact if God plans for someone to get sick (133). Healthcare 

providers who do not share similar religious beliefs can find it hard to understand why some 

women do not attend cancer screening (133). This can be related to the dissonance between 

medical knowledge and fatalistic attitudes on screening (47). However, clinicians, educators, 

and stakeholders must acknowledge that explanatory paradigms that are not necessarily 

grounded in scientific evidence appear logical and rational to a believer in such a paradigm 

(134). Regarding educational interventions on cancer screening, such an acknowledgement 

provides the basis for working with the different rationalities in play and not nourishing a 

conflict by describing science as rational and religious beliefs as irrational.  

 

To summarize, complexity is inherent in the cultural and religious tailoring of educational 

interventions. Values and beliefs (whether they are religious or not) are strongly interwoven 

with historical, cultural, and social dimensions. These core understandings of what life is all 

about must be taken into consideration and respected when providing educational 

interventions. Neither the different rationalities in play nor the images of God are necessarily 

in conflict with attending cancer screening. A study on cultural beliefs among Latinas found 

that God’s presence often complemented rather than obscured the women’s own efforts to 
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participate at cancer screening (132). Another study found that Islamic religious messages can 

encourage women to get screenings as part of their efforts to stay healthy (138). These 

findings demonstrate that educational interventions do not have to disrupt religious fatalism in 

order to increase screening attendance. “Allah has created these screening tests and it’s up to 

us to use them” is an illustrating example of an educational approach that neither challenges 

God’s sovereignty (in other words, accepting fatalism) nor abandons insight from natural 

science. Such approaches are in line with the theoretical framework that emphasizes that 

interventions to ethnic minority women must work with cultural or religious values. 

 

 Scientific position 

A question that I have been frequently asked during this PhD project is: What kind of 

knowledge can you gain by applying meta-analysis to such a complex and intertwined 

cultural, social, and relational phenomenon? One of the most important aspects of cancer 

screening from a HPSR perspective is the substantial inequality in screening access and 

participation -- between continents, countries, and social groups of society. Within this 

topic, there are many important research questions and several methodological approaches 

that would have been relevant to address. However, a PhD project is restricted to exploring a 

precise part of a specific phenomenon. Our overall aim in this project was to provide new 

knowledge on educational interventions on breast and cervical cancer screening. Researchers 

are encouraged to systematically explore whether interventions implemented in clinical 

practice are effective or not. Meta-analyses can provide such answers by applying advanced 

mathematical methods that consider both statistical and methodological strengths and 

limitations (56). Moreover, meta-analyses are appropriate for examining tendencies of 

society, health outcomes, and challenging established truths (56). However, as previously 

discussed, the meta-analytic approach comes with a set of limitations. When researchers apply 

statistical methods to human, social, and cultural phenomena, they risk losing sight of the 

fundamental bases of human life – its meaning, purpose, intention, and consciousness (139). 

From this perspective, one should rightly be critical about what kind of knowledge 

researchers gain by applying meta-analysis to cultural and social phenomena. Statistical 

analyses should not replace knowledge based on people's own experiences but should be 

considered a valuable supplement. The development of knowledge must be understood as an 

ongoing process under constant expansion, change, and revision. To contribute to that 
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process, researchers will need to acknowledge, interpret, and build on each other’s work -- 

regardless of scientific position. 

 

The Norwegian philosopher Arne Næss claimed that mathematics can be used to explore life 

experiences, but that pure mathematics is without application in itself -- it must be interpreted 

subjectively for theory to emerge (140). In this PhD project, our subjective and qualitative 

interpretation of the quantitative estimates in Study I gave us the idea to explore tailored 

education among never-screened and ever-screened women. In Study II we found that the 

education was more effective among never-screened women versus ever-screened women 

(54% vs. 26%). This finding suggests that women’s screening history is an important and 

ignored variable that affects how effective tailored education is on mammography screening 

attendance. To our knowledge, our meta-analysis is the first review exploring this perspective. 

One of the strengths of meta-analysis is that it can serve as a tool for critical assessment and 

contribute to the discovery of new interpretations and perspectives. In our opinion, this new 

perspective on the importance of screening history emerged because of our subjective 

interpretation. We did not interpret the numbers exclusively, but also understood the 

participants as individuals who had a choice to attend screening or not. The Norwegian 

philosopher Hans Skjervheim argued that the fundamental basis of human existence is that 

human behavior follows an intention -- it is not causal, but meaningful (141). From this 

perspective, it becomes clear that women who have recently performed a screening test can 

act differently than women who have never attended screening -- especially after having 

attended a tailored educational intervention. This example illustrates how new knowledge can 

be produced when applying meta-analysis methodology to such a complex phenomenon. 

 

 Ethical considerations 

5.4.1 Balanced information on screening 

Over the past decades, there have been ongoing debates about the balance of benefits over 

harm in screening. Although these questions are outside the scope of this thesis, there are 

important ethical considerations about how educational interventions provide information on 

screening to women. The overall objective of tailored educational intervention is to provide 

women information that they are not necessarily accessing through the existing healthcare 

service. For example, for some minority groups, this can mean receiving the information in 
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their own language or from persons in their local communities. The objective is that the 

educational intervention will contain information about all possible outcomes of the screening 

so that the women can decide whether they want to participate at screening or not. Several 

terms have been used to describes this process, such as informed decision-making and 

informed choice (8). 

 

If autonomy of choice is the leading ethical principle, then women should be provided with 

balanced evidence-based information to enable them to make informed decisions about their 

healthcare (8). However, informational materials and educational approaches on screening 

have been criticized as being pro-screening and biased -- especially information on breast 

cancer screening (8). The dominant approach has been to emphasize screening benefits to 

improve women’s participation in screening programs. In late modern societies, discourses on 

women’s participation in mammography screening have been characterized by morality, 

responsibility, and obligation to participate in available medical examinations (8). Text 

analyses of information material have shown that women are often not being informed about 

the potential harms of screening, such as the likelihood of having a false-positive result, about 

overdiagnosis and overtreatment, or about the possibility of receiving a non-cancerous 

diagnosis (8). About half of the women in a British study had never heard of overdiagnosis 

before being confronted with the term during a survey (8). Moreover, women have been 

found to be significantly more willing to participate at screening if the benefit was expressed 

as relative risk reduction, rather than either absolute risk reduction or all-cause mortality (8). 

These results demonstrate that women’s choice (or willingness) to participate in screening is 

influenced by how information is framed (8). From an ethical point of view, this calls for 

cautiousness when information material is planned and implemented. 

 

Tailored educational interventions for ethnic minority women stand in a special position 

regarding informed choice. The theoretical framework suggests five principles for tailoring, 

including working with cultural or religious values that can motivate behavioral change. 

Many tailored educational interventions use respected community role models to spread or 

provide the information. Although such approaches can be effective in increasing screening 

attendance, some argue that such tailoring of the educational interventions influences 

women’s informed choice. The tailoring can provide an underlying message of a particular 

choice being “more ethical” than another choice (8). The information is therefore no longer 

balanced. This standpoint raises questions about who should decide what the most ethical 
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choice of action (participating at screening or not) is, and, moreover, which information 

should be provided to women and under what circumstances. 

 

5.4.2 Ethical considerations in systematic reviews 

Ethical considerations in systematic reviews are not typically discussed explicitly (142). As an 

illustration, ethics is not listed as a term in the index of the second edition of the handbook An 

Introduction to Systematic Reviews (142). Unlike primary researchers, systematic reviewers 

do not collect deeply personal, sensitive, or confidential information from participants. 

Systematic reviewers use publicly accessible documents as evidence and are seldom required 

to seek an institutional ethics approval before commencing a systematic review (142). 

Nevertheless, in the past four decades, systematic reviews have evolved to become more 

methodologically inclusive and play a powerful role in influencing policy, practice, further 

research, and public perception (142). Hence, ethical issues associated with what and how 

systematic reviews are produced and used have serious implications. As with any other 

research approaches, systematic reviews can have disadvantages, as well as benefits. 

 

Ethical considerations in systematic review and meta-analysis are closely related to how 

reviewers choose to combine, present, and interpret their results. Although RCTs are 

considered the best study design for evaluating the effect of an intervention, the studies can be 

implemented or reported in such a way that the findings are likely to be seriously biased and 

therefore of little value in decision making. For example, studies with large sample sizes are 

more likely to attract research funding, be submitted for publishing, and get published in 

journals with a high impact factor (142). Research reporting significantly positive effects of 

an intervention is more likely to be submitted for publishing by primary researchers and be 

accepted for publishing by journal editors (142). Paradoxically, published studies with 

significant results can reflect the empirical evidence, while unpublished studies without 

significant results can reflect the true effect of an intervention. As a result, the effectiveness of 

educational interventions can get overemphasized in published literature. To maximize an 

ethical impact of review findings, the reviewers must communicate the insights gained 

through the review and ensure audience-appropriate transparency (142). In this PhD project, 

the review teams had thorough discussions about how to summarize findings from the 

primary studies. In Study I and II, we found it appropriate to combine the results in a meta-

analysis, while in Study III, we considered it more appropriate to conduct a narrative 
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synthesis. In our publications, we have presented our findings and discussed the validity and 

reliability of these findings to accommodate our ethical responsibility as systematic reviews. 

 

Reviewers can uncover suspected misconduct in the published literature (55). Misconduct 

includes fabrication or falsification of data or results, plagiarism, and research that does not 

adhere to ethical norms (55). Reviewers need to be aware of scientific misconduct because the 

inclusion of fraudulent material could undermine the reliability of a review’s findings (55). 

Also, reviewers extracting estimates for meta-analyses can uncover reporting bias. In this PhD 

project, we found examples of reporting bias and selective reporting of results. Previously in 

this thesis, I used Nguyen’s study (73) as an illustrative example. In Nguyen’s study, 1,100 

Vietnamese American women were included in an RCT on educational intervention to 

improve mammography screening participation. The study reported that participants ever-

screened increased from 89.6% to 91.8% (+2.2 percentage points) in the control group, and 

from 84.1% to 91.6% (+7.5 percentage points) in the intervention group (73). Notably, more 

participants took a screening test in the control group than in the intervention group after the 

intervention. These results may be difficult to publish. But the risk difference between the 

groups was significant, with an odds ratio of 3.6 and a p-value of less than 0.001. Nguyen and 

his colleagues reported that the probability of a Vietnamese American woman participating in 

mammography screening increases by 260% if she receives this educational intervention. 

Moreover, that it is less than one percent likely that this result occurred by chance. However, 

we can see that the risk difference is entirely caused by the substantial difference in the 

number of ever-screened women at baseline (84.1% in the intervention group vs. 89.6% in the 

control group). In my opinion, this is an example of an unethical mistreatment and reporting 

of results. 

 

Such publication bias can influence the perception of the truth and become amplified through 

spin citation. Meta-analyses seek truth by combining and assessing effects and statistical 

differences in the results. Reviewers of meta-analyses must ethically consider whether to 

include studies like Nguyen’s study in the overall estimate. As we have seen, the results are 

clearly biased, and some guidelines suggest excluding studies with high risk of bias. 

However, if Nguyen’s results are imputed in a forest plot, the lack of intervention effect can 

be revealed (Figure 18). The systematic reviewers can therefore consider including Nguyen’s 

study and conduct subgroup analyses to explore how the overall estimates are influenced by 
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specific bias. In this way, meta-analyses can serve as a powerful tool to explore and detect 

publication bias. 

 

Figure 18 

Illustrative Example of how Nguyen’s Results Would be Presented in a Hypothetical Forest 

Plot  

 
 

 

Selective or incorrect reporting of empirical results is unethical in many ways. First and 

foremost, researchers are obligated to follow ethical research regulations and scientific 

standards of honesty (143). Thus, scientific work is not only about seeking truth, but also 

about telling the truth. The international ethical guidelines for health-related research 

involving humans emphasize researchers’ obligation to ensure openness, integrity, and 

accountability (144). In addition to juridical obligations, researchers have ethical obligations 

related to the clinical consequences of presenting interventions as effective. When 

stakeholders are presented research on effective intervention, they may want to implement the 

intervention in clinical practice. Such implementation can spread hope to target populations 

and consume limited financial resources. Moreover, other researchers can be convinced that 

necessary solutions to a health problem have been identified, which can hinder further 

exploration of other potential effective solutions. A unique aspect of scientific publication is 

the fact that each researcher and each individual article is dependent on other researchers’ 

work and other articles (143). This collaboration is the strength of science, but also its 

vulnerability. The meta-analytic methodology is perhaps the most illustrating example of this 

vulnerability because it literally consists of other researchers’ work. Therefore, the quality of 
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the research literature is completely dependent on both good research ethics and good 

publishing ethics. 

 

5.4.3 Ethical responsibilities to act on inequality 

During this PhD project, some colleagues argued that our research project is unethical 

because we can mask substantial heterogeneity by analyzing, discussing, and referring to the 

participants as “ethnic minority women” and “disadvantaged populations”. We acknowledge 

that -- as in the case of any broad grouping of individuals – these women can have more 

differences from each other than similarities. However, this PhD project is centered on the 

WHO’s definition of the disadvantaged populations and on previous research. Disparities in 

cancer outcomes are largely linked to socioeconomic status, ethnicity, and race -- cases where 

the differences can be substantially reduced if interventions are put in place (6). Worldwide, 

more than 2 million women are diagnosed with breast or cervical cancer every year, but 

where a woman lives (i.e., in which country, region, or setting in relation to the nearest 

healthcare services) and how she lives (e.g., poor or otherwise socially disadvantaged) largely 

determines whether or not she develops one of these cancers, how early she presents to 

healthcare services, and her access to affordable, good-quality diagnostic and treatment 

services (32). This pattern is especially striking for cervical cancer, since around 85% of 

women diagnosed and 87% of women who die from cervical cancer live in LMICs. Proven 

approaches exist to reduce these gross inequities, yet most women have few opportunities to 

access these life-saving interventions (32). 

 

Reducing health inequalities is one of the main public health challenges of our times (5). 

However, it is still not well understood which interventions and strategies are the most 

effective to achieve this goal. Having knowledge of which interventions and strategies are the 

most effective implies that the target population and the relevant determinants in which to 

intervene have been identified, and that the types of inequalities that we aim to decrease have 

been clearly specified (5). The primary focus of this project has been on tailored educational 

intervention. For ethnic minority women, the educational interventions require a degree of 

selectivism because universalism ignores existing inequalities (50). Therefore, we argue that 

researchers have ethnical responsibilities to address and focus on health inequality -- not 

ignore it. To quote the WHO’s Commission on Social Determinants of Health (124): 
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The poor health of the poor, the social gradient in health within countries, and the 

marked health inequities between countries are caused by the unequal distribution of 

power, income, goods, and services, globally and nationally, the consequent unfairness 

in the immediate, visible circumstances of people’s lives ... and their chances of 

leading a flourishing life. This unequal distribution of health-damaging experiences is 

not in any sense a natural phenomenon but is the result of a toxic combination of poor 

social policies and programs, unfair economic arrangements, and bad politics. (p.1) 

 

The fact is that where a woman lives and her socioeconomic, ethnocultural, or migration 

status can mean the difference between life and death from breast and cervical cancer (32). 

The burden that arises from breast or cervical cancer is a preventable tragedy for millions of 

women and their families every year (32). From a HPSR perspective, interventions that have 

been found to be effective in reducing health inequality should be considered for further 

implementation in clinical practice. I am not claiming that the results from this PhD project 

can be a game changer for implementation of educational interventions. However, we found 

that tailored educational interventions can increase screening participation among ethnic 

minority women -- especially among women who have never participated in screening before. 

Moreover, we found that VIA training programs can be implemented in line with international 

recommendations in real settings. These results can be used to guide stakeholders to act on 

this health inequality problem. 

 

Stakeholders hold enormous power regarding which health problems need to be acted on or 

not. Cancer control has received significantly less attention compared with other public health 

issues from governments in many LMICs despite a significant and increasing disease burden 

(5). The striking inequalities in cancer burden and outcomes between HICs and LMICs are 

exemplified by the fact that, although 60% of the estimated 14 million new cases and 75% of 

the estimated 8.8 million cancer deaths per year occur in LMICs, only 5% of global spending 

on cancer is directed at these countries and most LMICs spend less than 2% of their gross 

domestic product on health (5). While most women who develop breast or cervical cancer in a 

HIC will survive, the opposite is true for women in most LMICs (32). For healthcare systems 

to improve, stakeholders need to invest in and spread new knowledge about what works. The 

main principles of action include measuring the problem, evaluating action, expanding the 

knowledge base, developing a trained workforce, and raising public awareness (5;124). But 
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evidence is only one part of what swings policy decisions – political will and institutional 

capacity are important too. 

 

Women worldwide are depending on stakeholders to act on health inequalities. Diseases that 

mainly affect women present particular challenges in terms of achieving health equality, 

although there is overwhelming evidence suggesting that investments in women’s health 

provides substantial economic returns (32). But where do women’s cancers fit in the global 

health agenda? In HICs, there is notable advocacy, media attention, and funding for research 

and treatment of cancer, but in many resource-poor settings, breast, cervical, and other 

gynecological cancers are effectively neglected diseases (32). That these diseases cause 

substantial disability, premature death, disruption of family life, and loss to the national 

economy, thus exacerbating the cycle of poverty, has largely been ignored by the global 

health and development community (32). Many of the structural problems faced by deprived 

women are generated at a national or even higher level and may not be solved by local 

solutions (5). If systematic differences in health for different groups of people are avoidable 

by reasonable action, their existence is, quite simply, unfair (124) and action towards 

reduction of health inequities -- between and within countries -- is therefore an ethical 

obligation. 

 

 Further research and practice 

In the past years, there has been increased focus on implementation science research, which is 

the scientific study of methods that facilitate the uptake of evidence-based practice and 

research into regular use by practitioners and policy makers (6). Ethnic minority women 

depend on stakeholders to act and implement services that can ensure that the women, at a 

minimum, are provided information that will make them aware of the screening services 

available to them. Our findings indicate that tailored educational interventions can increase 

the women’s participation at breast and cervical cancer screening. Future research would need 

to focus on how tailored educational interventions can be systematically and successfully 

implemented into healthcare services. For example: How can national cancer registries 

provide balanced and tailored information on screening to ethnic minority women? An 

essential challenge for such national services is that tailored educational approaches both call 

for some standardization (universal framework) and tailoring (selectivism). Future research 

may want to explore this balance, because although one size of educational intervention may 
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not fit all target populations, some guidance on the minimum standardized requirements will 

be very helpful for stakeholders and clinicians. In addition to the characteristics of the 

educational intervention, the capacity of the public health infrastructure and the health 

delivery system to implement and sustain a new strategy is fundamental to the success of the 

intervention. Future research may want to explore whether specific components of multilevel 

educational interventions are particularly beneficial -- for example education combined with 

navigation or education combined with self-collection tests -- and how these strategies can be 

implemented in line with the capacity and infrastructure of the healthcare system. By applying 

the principles of implementation science, tailored educational interventions for ethnic 

minority women can move from research to practice. 

 

The scientific evidence for reducing inequalities in cancer globally calls for an expansion of 

both research focus and investments in prevention (5). Future research and practice on 

educational interventions may want to consider how educational interventions can include 

information both on the importance of screening and primary prevention. For example, the 

WHO’s goal on eliminating cervical cancer depends on a high coverage of both HPV 

vaccination of adolescent girls and screening of adult women. The integration of HPV vaccine 

programs with HPV-based testing in screening programs is an attractive approach which has 

the potential to reduce the burden of cervical cancer, particularly in LMICs (30).  Improving 

both primary and secondary prevention of breast and cervical cancer must remain a key 

priority for women’s health globally for decades to come (31). Educational interventions on 

breast cancer control in LMICs must continue to focus on increasing the community 

awareness of risk reduction and promote breast cancer early diagnosis and treatment, in line 

with the international recommendations of essential interventions for cancer control in LMICs 

(32). Moreover, as countries are gradually shifting towards HPV-based screening, future 

practice needs to ensure that educational interventions target both the community and the 

health providers -- to address the rationale of the shift to ensure there is not a reduction in 

screening acceptability using HPV testing (31). 
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6 Conclusions 

By conducting systematic reviews and applying both meta-analysis and narrative synthesis, 

we have identified, evaluated, and combined findings from relevant primary studies. We 

found that tailored educational interventions increased participation among ethnic minority 

women by 18% for mammography screening and 54% for Pap test screening. Moreover, we 

found that tailored education was more effective on ethnic minority women that have never 

been screened before than on women with previous screening history (54% vs. 26% on 

mammography attendance). Finally, we found that the training programs on cervical cancer 

screening in LMICs were carried out in line with international recommendations, but, more 

importantly, that the training recommendations are feasible to implement in real settings. 

These results must be interpreted within its set of limitations and strengths. 

 

The results of this PhD thesis contribute to a better understanding of educational interventions 

on cancer breast and cervical cancer screening. Our results, combined with findings from 

other studies, suggest that tailored educational interventions can be considered for further 

implementation in clinical practice. Defining evidence-based interventions is a necessary first 

step in the implementation of effective strategies in a healthcare system. Evidence-based 

healthcare can provide access to core and higher-quality information on what works, resulting 

in a higher likelihood of successful programs being implemented, more efficient use of 

resources, and reduced health inequality. Further knowledge is needed about how tailored 

educational interventions can be systematically and successfully implemented into healthcare 

services. By applying the principles of implementation science, tailored educational 

interventions can move from research to practice.  
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1  | INTRODUC TION

Breast and cervical cancer screening tools can detect cancer 
at early stages, when treatment is more effective and likely to 

succeed.1 Public cancer screening programs using mammogra-
phy and the Papanicolaou (Pap) test have successfully decreased 
breast and cervical cancer mortality in Western countries over 
the past decades.1 However, ethnic minority women have low 
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participation rates in breast and cervical cancer screening in the 
United States, Europe, Canada, and Australia.2-13 Cancer causes 
extreme suffering for each woman and her family. In addition, the 
economic impact of cancer is significant and increasing, with a 
total annual economic cost of US$1.16 trillion in 2010,14 and the 
treatment of breast and cervical cancer is more expensive than 
the cost of prevention and early detection.15 Considerable efforts 
have been invested in reducing breast and cervical cancer inci-
dents and mortality by increasing screening rates. However, dis-
parities in screening rates continue to exist among certain racial 
and ethnic minority groups.2-13

Previous studies have identified several culturally specific barriers 
to breast and cervical cancer screening among ethnic minority women 
living in Western countries.16-25 Low linguistic proficiency, insufficient 
knowledge about cancer and screening programs, and low health lit-
eracy are found to be barriers. The same goes for cultural and reli-
gious barriers, such as false religious beliefs (fatalism), confidence in 
local and conventional curers, women's roles, and sexual issues.16-25 
Educational interventions aim to influence individuals' physical, in-
tellectual, and moral development through training and education.26 
The educational interventions for ethnic minority women must be 
culture-specific, because women's behaviors and understandings of 
disease and symptoms are products of their social and cultural con-
texts, cultural beliefs, life experiences, and socioeconomic factors.27 
Women in similar cultural groups generally share common knowledge, 
beliefs, and attitudes that fundamentally affect their behaviors.27

In the last decades, randomized controlled trials (RCTs) have 
investigated whether interventions can increase screening partic-
ipation rates among ethnic minority women. Previous systematic 
reviews and meta-analyses have explored the effects of different 
types of interventions to promote breast and cervical cancer screen-
ing among minority women.28-33 Two meta-analyses had several 
methodological and clinical limitations.28,29 One such limitation is 
that the meta-analyses included primary studies with samples of up 
to 60 percent Caucasian women, without presenting separate re-
sults for participants with other ethnic origins. Because the ethnic-
ity of participants lost to follow-up was not reported in the primary 
studies, it is impossible to determine whether the findings were rep-
resentative for ethnic minority women. In addition, the meta-anal-
yses failed to report risk-of-bias assessment and forest plots of the 
findings.28,29 These flaws invite for a meta-analysis following estab-
lished procedures in order to avoid spin citation of results that lack 
empirical research evidence.

It has been claimed that access-enhancing interventions produce 
the best results for increasing attendance at breast and cervical can-
cer screening, followed by education, individual counseling, and let-
ters or other reminders.28,29 In clinical practice, providing education 
is easier to implement and has far lower financial costs, compared to 
increasing the availability of mammography equipment worldwide. 
The two previous meta-analyses investigated strategies to improve 
breast and cervical cancer screening among ethnic minorities in the 
United States, but low participation at cancer screening among eth-
nic minority women is a significant problem in Europe, Canada, and 

Australia as well.2-13 Therefore, the scope of the current meta-anal-
ysis was to determine whether culturally tailored educational inter-
ventions increase attendance at mammography and the Pap tests 
among ethnic minority women in Western countries.

2  | METHODS

Cochrane collaboration guidelines on conducting systematic re-
views,34 Center for Review and Dissemination's guidelines for un-
dertaking reviews in health care,35 and PRISMA guidelines36 were 
followed through the entire review process.

2.1 | Eligibility criteria

Eligibility of randomized controlled trials (RCTs) was based on follow-
ing inclusion criteria: Participants were women >18 years of Asian, 
African, Hispanic, or Oceanian (except Australia and New Zealand) 
origin living in a Western country (defined as Europe, the United 
States, Canada, Australia, and New Zealand). Educational interven-
tions consisted of verbal teaching (one-on-one or in groups), writ-
ten material, video or media, or a combination of these interventions 
and were given by trained lay health workers or health care profes-
sionals. Educational intervention was operationalized and defined as 
a new program, course, curriculum, or pedagogical technique that 
seeks to reform an older system or practice.26 Educational interven-
tions were culturally tailored to the targeted group. Outcome of in-
terest was screening attendance at mammography and/or the Pap 
test at baseline and follow-up, self-reported from the participants or 
collected from medical records.

Studies were excluded if the educational part had been but 
one element of a multilevel intervention program or if educational 

What this study adds

What is already known on this topic
• Attendance of ethnic minority women for mammogra-

phy and the Papanicolaou (Pap) test is low in the United
States, Europe, Canada, and Australia.

• Culturally tailored educational interventions can use lin-
guistically appropriate methods to increase knowledge
about cancer and screening and can address common
cultural and religious barriers to screening.

What this study adds
• Culturally tailored education increased attendance at

mammography by 18 percent among ethnic minority
women.

• For Pap test attendance, an increase of 54 percent was
found, but the substantial heterogeneity calls for careful 
judgment when interpreting the results.
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efforts had been combined with assisted navigation, as effects 
could not then be attributed to the educational intervention 
alone.

2.2 | Search strategies

Comprehensive systematic literature searches were conducted 
in Ovid MEDLINE, ProQuest, PubMed, PsycINFO, and Cochrane 
CENTRAL. Our search strategy and PICO form included relevant 
keywords and thesaurus, such as “ethnic group,” “immigrant,” 
“women,” “education,” “teaching,” “intervention,” “screening,” 
“mammography,” and “Papanicolaou test.” Experts in data-
base searches critically assessed the search strategy before the 
searches were conducted in May 2017, with an update in May 
2018. The searches included records from inception to present 
and had no limits regarding languages. References of retrieved 
articles were also scanned for additional studies of interest. We 
also systematically examined all articles included in the two previ-
ous meta-analyses. Details of the search strategies are available 
in Appendix S1.

2.3 | Study selection

All titles and abstracts were scrutinized by the first author (TB), 
and records that obviously did not meet the inclusion criteria 
were excluded. The causes for exclusion were documented in an 
evidence table and reviewed by the third author (SB). All excluded 
records were assessed jointly for a final decision. The remaining 
records were read in full text and assessed separately by the two 
reviewers (TB, SB). Any discrepancies between the two reviewers 
were solved by consensus decision. Articles with insufficient in-
formation were excluded. To ensure transparency in the selection 
of studies, detailed information of excluded studies and cause of 
exclusion is available.

2.4 | Data extraction

All extracted data from each study were documented in an evidence 
table inspired by Botella and Gambara.37 The two reviewers indepen-
dently coded characteristics, with a 92 percent level of agreement. 
Because the included studies reported their findings in different 
ways, the data were converted into a common format. In order to 
reduce risks of errors, all results were extracted and controlled sev-
eral times. First, one reviewer (TB) extracted and converted the re-
sults two separate times. Then, the two sets of extracted data were 
compared. Finally, TB and SB studied all extracted data for accuracy 
and calculated the converted data a third time. Discrepancies were 
resolved by discussion and recalculation. Researchers from two pri-
mary studies were contacted in order to obtain missing or additional 
data, but none responded.

2.5 | Assessing the risk of bias

The Cochrane Collaboration tool was used to assess the risk of bias.38 
Included studies were assessed independently by the first and third au-
thors, and any disagreement was resolved by discussion. The level of 
agreement prior to consensus discussions was very good, with an intra-
class correlation coefficient (ICC, two-way random-effects model, ab-
solute agreement, single measure reliability) of 0.79 (95% CI, 0.67-0.86).

2.6 | Statistical analysis

The current meta-analysis was conducted in Stata SE release 16. 
A significance level of P = .05 and 95% confidence interval (CI) 
were used. The effect measure was risk ratio (RR). Risk difference 
(RD) might be the natural choice in meta-analysis of RCTs with 
binary outcomes,39 but ratio-based effect measures have greater 
stability over different risk groups than difference-based meas-
ures.39 Analyses with both a random-effects and a fixed-effects 
model were run to test the stability over the models. For this 
study, the random-effects model was chosen. In such a model, the 
between-study variation must be estimated. The restricted maxi-
mum likelihood estimate (REML) is usually preferred to the sim-
pler DerSimonian-Laird (D + L) pooled estimate.40 The forest plot 
presents the effect estimates of the included studies, with the 
overall effect size, with REML estimation of the between-study 
variation. For the fixed-effects model, the overall effect was cal-
culated with the Mantel-Haenszel (M-H) pooled estimate.40

Statistical heterogeneity was examined using I2 statistics with its 
P-value, as recommended for meta-analyses.41 The I2 statistic mea-
sures the percentage of total variation in study results that is due to
heterogeneity. I2 < 40 percent indicates low heterogeneity, values
indicate 30-60 percent moderate heterogeneity, and values 50-90
percent may indicate substantial heterogeneity, while I2 over 75 per-
cent is defined as considerable. We also used L'Abbé plots to analyze 
heterogeneity of the effect measure.39

Publication bias was assessed by visual examination of funnel 
plots and the Harbord test to examine and interpret asymmetry.42,43 
This test is recommended for meta-analyses of RCTs with binary out-
comes. Although the funnel plot and the Harbord test may have un-
desirable properties in detecting asymmetry, they provide valuable 
information.42,43

3  | RESULTS

3.1 | Search results

The electronic database search identified 207 records (Appendix 
S2). Scanning references identified 41 studies of interest. Sixty-eight 
records were duplicates. Of 146 records, five RCTs measured mam-
mography attendance,44-48 two measured Pap test attendance,49,50 
and two measured both51,52 (Figure 1).
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3.2 | Characteristic of the included studies

The seven RCTs that measured mammography attendance included 
4246 participants. All studies were conducted in the United States and 
published between 2003 and 2014. Participants were Asian (3), African 
American (2), Hispanic (1), and Polynesian (1). Sample sizes ranged from 
344 to 984. All RCTs used self-reported data. Follow-up ranged from 
two to 15 months, with four trials conducting follow-up at 6 months. 
The educational interventions were theory-based, and six RCTs were 
based on the health belief model alone or in combination with other 
theories. In five RCTs, the educational interventions consisted of ver-
bal education in groups or one-on-one; three of these RCTs combined 
verbal education with written information. The education was provided 
through lay health workers (2), video (2), and professionals (2).

The four RCTs measuring Pap test attendance included 1750 par-
ticipants with Hispanic (3) and Asian (1) origins. The studies were con-
ducted in the United States and published between 2003 and 2013. 

Sample sizes ranged from 120 to 613. Outcome was collected through 
self-reported data, and follow-up ranged from two to 12 months. The 
educational interventions consisted of verbal education in groups, and 
two combined verbal education with written information. Lay health 
workers provided the education in three RCTs. The educational inter-
ventions in three RCTs were based on the health belief model alone 
or in combination with other theories. Characteristics of the included 
RCTs are described in Table 1.

3.3 | Risk of bias

Among the mammography attendance RCTs, one RCT was assessed 
to have high risk of bias, two to have moderate risk of bias, and four 
to have low risk of bias. Among the included RCTs measuring Pap 
test attendance, one was assessed to have moderate risk of bias and 
three to have low risk (Table 2).

F I G U R E  1   Flow diagram. §Two studies measured both mammography and Pap test attendance and were included in both meta-analyses.
[Color figure can be viewed at wileyonlinelibrary.com]
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3.4 | Effectiveness of culturally tailored educational 
interventions on attendance at mammography

The overall REML risk ratio (RR) for mammography was 1.18 (95% CI, 
1.09-1.28, P < .001) with low heterogeneity (I2 = 30.0, P = .237). The 
forest plot shows the individual and overall effects with random-
effects model (Figure 2). The corresponding results for the fixed-
effects model, with the overall M-H estimate, are 1.17 (95% CI, 
1.09-1.26, P < .001) (results not shown).

We explored the heterogeneity by visual examination of L'Abbé 
plots (Appendix S3). The information about the heterogeneity 
contained in the forest plots was confirmed in the L'Abbé plot. 
Comparing the L'Abbé plot with RD and RR as effect measures, we 
observed less variability for RR (results not shown). Publication bias 
was assessed by visual examination of a funnel plot (Figure 3). Funnel 
plot asymmetry was explored by the Harbord test, and no statisti-
cally significant asymmetry was found (P = .649). With a small num-
ber of studies, it is difficult to identify publication bias.

3.5 | Effectiveness of culturally tailored educational 
interventions on attendance at the Pap test

RR for the Pap test was 1.54 (95% CI, 1.14-2.09, P = .005), with sub-
stantial heterogeneity (I2 = 75.9%, P < .001). Figure 2 shows the for-
est plot with the individual and overall effects with random-effects 
model. The corresponding results for the fixed model with the over-
all M-H estimate were 1.45 (95% CI, 1.27-1.65, P < .001) (results not 
shown).

The forest and L'Abbé plots confirmed that the effect measure 
for the Maxwell et al (2013) study differs significantly from the other 
included studies. When we deleted this study from the meta-anal-
ysis, we found an increased effect of 84 percent, RR = 1.84 (95% 
CI, 1.50-2.24, P < .001), with I2 = 0.00%, P < .783). Because I2 is 
calculated from a Cochran's Q value of 0.49, and this is less than the 
number of studies minus one, I2 is negative, and therefore converted 
to zero.39 Due to the low number of studies of the Pap test, no fun-
nel plot was made.

Both the analyses of mammography and the Pap test included 
results from Jandorf et al51 and Maxwell et al52 There may be de-
pendence between attendance of mammography and the Pap test. 
Since there was no information about the sample size for those at-
tending both mammography and the Pap test, we were unable to 
estimate the dependence. We have assumed that the dependence is 
only minor and have estimated effect sizes and test statistics under 
standard assumptions of independent samples.

4  | DISCUSSION

The meta-analyses in the current systematic review indicate that 
culturally tailored educational interventions may increase attend-
ance at mammography and the Pap tests among ethnic minority A
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women. These results are consistent with previous reviews that 
have found that theory-based and tailored interventions increased 
screening attendance.28-30 The aim of early detection is to reduce 
mortality and other serious consequences of advanced disease.14 
In settings where early detection and basic treatment are available 
and accessible, the 5-year survival rate for early localized breast 
cancer exceeds 80 percent.53 As a result of public screening pro-
grams in Western countries, cervical cancer rates have decreased 
by as much as 65 percent over the past 40 years.1 Cancer is a major 
global health problem, responsible for 8.8 million deaths in 2015, 
and the number of new cancer cases is expected to rise by about 
70 percent over the next two decades.1 The unabated rise of in-
cidence rates among some of the racial and ethnic groups is of 
particular concern.54

Racial and ethnic disparities in breast and cervical cancer inci-
dence and screening attendance are evident in the United States.54,55 
As well, immigrants in Europe, Australia, and Canada have low levels 
of participation in screening programs.2-13 At the same time, studies 
have found that groups of immigrant women, more often than other 
women, have late-stage cancer when they are diagnosed, a diagnosis 
associated with a higher rate of mortality,56,57 and immigrant women 
have reported cultural, religious, and linguistic barriers to participa-
tion at cancer screening programs in their host countries.16,19,20,23 
Currently, the number of migrants worldwide has reached 250 mil-
lion and grows at a rate greater than the rate of growth of the world's 
population, and high-income countries host almost two-thirds of all 
immigrants.58 Taking into consideration, therefore, the large number 
of affected women, implementation of effective educational inter-
ventions that are relatively inexpensive can potentially reduce dis-
ease, illness, and mortality among women worldwide.

Culturally tailored educational interventions in the current 
study contained theory-based group education, individual coun-
seling, and education provided by local lay health workers or pro-
fessionals and were combined with linguistic tailored brochures, 
video, and media campaigns. Culturally relevant strategies, such 
as relevant graphics, role models, and narrative storytelling from 
cancer survivors from the target populations, were integrated into 
the programs. These types of interventions are often referred to 
as “complex,” because the constituent parts may act both inde-
pendently and interdependently. Thus, defining the “active ingre-
dient” can be less straightforward than in other research topics.35 
Hence, it appears that the most significant clinical issue is to con-
sider what types of intervention work best in a particular setting 
and for a particular population group. Evaluation of public health 
interventions is usually complex, as multiple interventions, out-
comes, participants, settings, and stakeholders are often neces-
sary components. Success invariably depends on health and on 
social and economic contexts that have a wide-reaching and sus-
tainable impact on peoples' lives.35 Because of this complexity, no 
single evaluation method is likely to be appropriate, and a range 
of different study designs are used.35 Indeed, all these differ-
ences contribute to the complexity and, thus, heterogeneity at the 
synthesis stage.35 In the current systematic review, the interven-
tion effect on mammography attendance had low heterogeneity, 
whereas the impact of intervention on attendance at the Pap tests 
generated substantial heterogeneity, mainly due to one study. 
Subgroup analyses can be used to explore the heterogeneity and 
aid the evaluation of differential impacts across groups and in as-
sessing inequalities.35 Unfortunately, the data in the current study 
did not have sufficient statistical power to analyze differences and 

TA B L E  2   Risk of bias

Author (Year)

Selection bias Performance bias
Detection 
bias Attrition bias

Reporting 
bias

Random 
sequence 
generation

Allocation 
concealment

Blinding of 
participants and 
personnel

Blinding of 
outcome 
assessment

Incomplete 
outcome data

Selective 
reporting

RCTs measuring mammography attendance

Champion et al (2006) 1 2 2 0 2 0

Jandorf et al (2008) 0 0 2 0 2 0

Lee et al (2014) 0 1 2 0 1 0

Maxwell et al (2003) 1 1 2 0 0 0

Mishra Shiraz et al (2007) 1 1 2 0 1 0

Sadler et al (2011) 1 1 2 0 1 0

Wang et al (2012) 1 1 2 0 0 0

RCTs measuring Pap test attendance

Byrd et al (2013) 0 1 2 0 0 0

Jandorf et al (2008) 0 0 2 0 2 0

Maxwell et al (2003) 1 1 2 0 0 0

O'Brien et al (2010) 1 1 2 0 1 0
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similarities between ethnic minority groups, types of educational 
interventions, or socioeconomic factors, such as education level, 
household income, and previous screening history. Thus, careful 
judgment is needed when interpreting the results.

The results in the current study indicate that education with 
theory-based instructions, culturally relevant materials, and 
linguistically appropriate methods may be effective in enhanc-
ing cancer screening attendance. Linguistically appropriate ap-
proaches have been used for decades as culturally sensitive 
intervention strategies to enhance participants' understanding.59 
Diverse aspects of culture can be incorporated into an interven-
tion, both superficially, through the use of graphics and features 
relevant to the target population, and more deeply, through the 
integration of social and cultural values. Still, culture is a compre-
hensive social phenomenon that includes knowledge, attitudes, 

experience, belief, values, and religion for a group of people.60 As 
well, culture is not static.60 Thus, culturally tailored interventions 
may not necessarily adequately address all aspects of participants' 
cultural characteristics. Knowing participants' characteristics and 
preferences is required in order to choose suitable health educa-
tion materials.30

4.1 | Strengths

A broad range of search terms, combined with multiple comple-
mentary electronic databases supplemented with hand searches, 
contributed to a highly sensitive and thorough literature search. 
The strict and operationalized eligibility criteria, including ex-
clusively RCTs with a study population consisting of only ethnic 

F I G U R E  2   Forest plot. The square data markers indicate risk ratios (RRs) from primary studies, with sizes reflecting the statistical weight 
of the study using random-effects model. The horizontal lines indicate 95% CIs. The diamonds data markers represent the overall RR and 
95% CI with random-effects model, with the overall effect estimated by the restricted maximum likelihood estimate (REML). Heterogeneity 
was estimated using I2 statistics. The vertical lines through the diamonds show the summary effect estimate, next to the line of no effect 
(RR = 1) [Color figure can be viewed at wileyonlinelibrary.com]

www.wileyonlinelibrary.com
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minority women, allowed us to split the results into two meta-
analyses. Independent reviewers performed study selection, data 
extraction, and risk-of-bias assessment. Only one RCT was as-
sessed as having a high risk of bias. Data were converted into a 
common format and controlled multiple times to reduce the risk of 
error. This resulted in high interrater absolute agreement, and in 
cases of doubt, consensus decisions were used as quality control. 
In addition, we collaborated with experts in database literature 
searches, and one of the authors (PL) is an expert in statistical 
methods for meta-analysis.

4.2 | Limitations

The target of the current meta-analysis was RCTs conducted in 
Western countries. However, as all the included RCTs were conducted 
in the United States, the findings may not be generalizable to other 
Western countries. This is unfortunate, because there are more im-
migrants in Europe than in the United States,58 and the low participa-
tion rates in preventive screening among immigrant women are also 
a significant problem in Europe, Canada, and Australia. Hence, future 
research may want to examine the effectiveness of educational inter-
ventions among ethnic minority women outside of the United States.

All RCTs measured outcome by self-reported data. There is always 
a risk of bias in designs that rely entirely on self-report as a source 
of information for the outcome variable. Two studies validated some 
of their self-report data with medical records. Unfortunately, due to 
the insufficient amount and low quality of the data, it was not possi-
ble to synthesize these data. We recommend that future researchers 
make strong efforts to obtain data from medical records in order to 
validate their self-reported data.

Although we constructed a structured and accurate search 
strategy and carried out comprehensive searches in five databases, 
only seven RCTs met the inclusion criteria for mammography at-
tendance, and four RCTs, for Pap test attendance. Even though 
there were no restrictions regarding language, only Anglophone 

trials were identified. There may be RCTs that our search failed 
to identify.

The current meta-analysis showed substantial heterogeneity for 
Pap test attendance. Due to the low amount of RCTs and insufficient 
information published in the primary study reports, we were unable 
to explore the heterogeneity through subgroup analyses, such as dif-
ferences and similarities between ethnic minority groups, types of 
educational interventions, or socioeconomic factors. Thus, we call 
for careful judgment when interpreting this result.

The current meta-analysis included women of Asian, African, 
Hispanic, or Oceanian origin. However, ethnic minority women are 
a heterogeneous group with many differences, and the women in 
these studies represented diverse ethnic origins. All reviewers are 
recommended to use operationalized definitions,35 but a major 
problem is the inconsistent use and wide variation in the defini-
tions of ethnic minorities and migrants used in empirical studies. 
For example, there is not even a universally accepted definition 
for migrant at the international level.61 To research and analyze 
accurately something like the immigrant phenomenon—or, more 
specifically, the phenomenon of various ethnic minority women 
and their relationship to their health care—then clear and consis-
tent terminology needs to be agreed upon for conducting and re-
porting studies.

5  | CONCLUSION

Interpreted within the limitations set by the low number of stud-
ies and substantial heterogeneity for the Pap test studies, findings 
from the current meta-analyses indicate that culturally tailored 
educational interventions may increase attendance at breast and 
cervical cancer screening among ethnic minority women. RCTs 
conducted outside of the United States are needed to examine 
whether our findings are similar for ethnic minority women in 
other Western countries. To inform clinical practice, more re-
search is required to determine which educational approaches and 

F I G U R E  3   Funnel plot. Funnel plots 
for the meta-analysis of the effects of 
educational interventions on attendance 
at mammography. Circles indicate 
included studies. The effect estimates 
are on the x-axis and standard error 
estimates on the y-axis. The scale of the 
y-axis is reversed, so that studies with
low precision are placed at the bottom.
Studies with greater precision and large
N are at the top of the plot. Asymmetry
of the plot can indicate publication
bias [Color figure can be viewed at
wileyonlinelibrary.com]

www.wileyonlinelibrary.com
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settings are the most effective for increasing participation in can-
cer screening.

ACKNOWLEDG MENT
Joint Acknowledgment/Disclosure Statement: Writing of the article 
was funded by Research and Development Unit, Møre and Romsdal 
Hospital Trust.

CONFLIC T OF INTERE S T
The authors have no conflict of interest.

ORCID
Thea Beate Brevik  https://orcid.org/0000-0003-2193-6214 

R E FE R E N C E S
1. Torre LA, Bray F, Siegel RL, Ferlay J, Lortet-Tieulent J, Jemal A. Global 

cancer statistics, 2012. CA: A Cancer J Clin. 2015;65(2):87–108.
2. Bhargava S, Moen K, Qureshi SA, Hofvind S. Mammographic screen-

ing attendance among immigrant and minority women: a systematic 
review and meta-analysis. Acta Radiol. 2018;59(11):1285-1291.

3. Ahmed AT, Welch BT, Brinjikji W, et al. Racial disparities in screen-
ing mammography in the United States: a systematic review and
meta-analysis. J Am College Radiol. 2017;14(2):157-165.

4. Aminisani N, Armstrong BK, Canfell K. Cervical cancer screening
in Middle Eastern and Asian migrants to Australia: a record linkage
study. Cancer Epidemiol. 2012;36(6):394-400.

5. Azerkan F, Sparén P, Sandin S, Tillgren P, Faxelid E, Zendehdel K.
Cervical screening participation and risk among Swedish-born and
immigrant women in Sweden. Int J Cancer. 2012;130(4):937-947.

6. Berens E-M, Stahl L, Yilmaz-Aslan Y, Sauzet O, Spallek J, Razum O.
Participation in breast cancer screening among women of Turkish
origin in Germany – a register-based study. BMC Women's Health. 
2014;14(1):24.

7. Bhargava S, Tsuruda K, Moen K, Bukholm I, Hofvind S. Lower at-
tendance rates in immigrant versus non-immigrant women in the
Norwegian Breast Cancer Screening Programme. J Med Screen. 
2017;25(3):155-161.

8. Campari C, Fedato C, Iossa A, et al. Cervical cancer screening in
immigrant women in Italy: a survey on participation, cytology and
histology results. Eur J Cancer Prev. 2016;25(4):321-328.

9. Møen KA, Kumar B, Qureshi S, Diaz E. Differences in cervical can-
cer screening between immigrants and nonimmigrants in Norway:
a primary healthcare register-based study. Eur J Cancer Prev. 
2017;26(6):521.

 10. Woltman KJ, Newbold KB. Immigrant women and cervical can-
cer screening uptake: a multilevel analysis. Can J Public Health. 
2007;98(6):470–475.

 11. Lofters AK, Moineddin R, Hwang SW, Glazier RH. Low rates of cer-
vical cancer screening among urban immigrants: a population-based 
study in Ontario, Canada. Med Care. 2010;48(7):611–618.

 12. Vahabi M, Lofters A, Kumar M, Glazier RH. Breast cancer screening 
disparities among urban immigrants: a population-based study in
Ontario, Canada. BMC Public Health. 2015;15(1):679.

 13. Vermeer B, Van den Muijsenbergh ME. The attendance of migrant
women at the national breast cancer screening in the Netherlands
1997–2008. Eur J Cancer Prev. 2010;19(3):195-198.

 14. Stewart B, Wild CP. World Cancer Report 2014. International Agency
for Research on Cancer. Geneva, Switzerland: WHO; 2017.

 15. Knaul FM, Arreola-Ornelas H, Atun R, et al. Investing in Cancer
Care and Control. Boston, MA: Harvard University, Harvard Global
Equity Initiative; 2012.

 16. Grandahl M, Tydén T, Gottvall M, Westerling R, Oscarsson M.
Immigrant women's experiences and views on the prevention of cer-
vical cancer: a qualitative study. Health Expect. 2015;18(3):344-354.

 17. Rajaram SS, Rashidi A. Minority women and breast cancer
screening: the role of cultural explanatory models. Prev Med. 
1998;27(5):757-764.

 18. Johnson CE, Mues KE, Mayne SL, Kiblawi AN. Cervical cancer
screening among immigrants and ethnic minorities: a system-
atic review using the Health Belief Model. J Low Genit Tract Dis. 
2008;12(3):232-241.

 19. Gele AA. Barriers and facilitators to cervical cancer screening
among Pakistani and Somali immigrant women in Oslo: a qualitative 
study. International Journal of Women's Health. 2017;9:487-496.

 20. Leinonen MK, Campbell S, Ursin G, Tropé A, Nygård M. Barriers
to cervical cancer screening faced by immigrants: a regis-
try-based study of 1.4 million women in Norway. Eur J Pub Health. 
2017;27(5):873-879.

 21. Kwok C, White K, Roydhouse JK. Chinese-Australian wom-
en's knowledge, facilitators and barriers related to cervical
cancer screening: a qualitative study. J Immigr Minor Health. 
2011;13(6):1076.

 22. Møen KA, Terragni L, Kumar B, Diaz E. Cervical cancer screening
among immigrant women in Norway- The healthcare providers’
perspectives. Scand J Prim Health Care. 2018;36(4):415-422.

 23. Anaman-Torgbor JA, King J, Correa-Velez I. Barriers and facilitators 
of cervical cancer screening practices among African immigrant
women living in Brisbane, Australia. Eur J Oncol Nurs. 2017;31:22-29.

 24. Azami-Aghdash S, Ghojazadeh M, Gareh Sheyklo S, et al. Breast
cancer screening barriers from the womans perspective: a me-
ta-synthesis. Asian Pac J Cancer Prev. 2015;16(8):3463-3471.

 25. Marlow LA, Waller J, Wardle J. Barriers to cervical cancer screen-
ing among ethnic minority women: a qualitative study. J Fam Plann
Reprod Health Care. 2015;41:248-254.

26. IGI-Global. What is Educational Education; 2018; https ://www.igi-
global.com/dicti onary/ educa tiona l-inter venti on/33094 . Accessed 
August 15, 2017.

27. Kleinman A. The Illness Narratives. Suffering, Healing & the Human
Condition. New York: Basic Bookism; 1988.

 28. Han HR, Kim J, Lee JE, et al. Interventions that increase use of
Pap tests among ethnic minority women: a meta-analysis. Psycho-
oncology. 2011;20(4):341-351.

 29. Han H-R, Lee J-E, Kim J, Hedlin HK, Song H, Kim MT. A meta-anal-
ysis of interventions to promote mammography among ethnic mi-
nority women. Nurs Res. 2009;58(4):246.

 30. Chan DN, So WK. A systematic review of randomised controlled
trials examining the effectiveness of breast and cervical cancer
screening interventions for ethnic minority women. Eur J Oncol
Nurs. 2015;19(5):536-553.

 31. Corcoran J, Dattalo P, Crowley M. Interventions to increase mam-
mography rates among US Latinas: a systematic review. J Women's
Health. 2010;19(7):1281-1288.

 32. Corcoran J, Dattalo P, Crowley M. Cervical cancer screening in-
terventions for US Latinas: a systematic review. Health Soc Work. 
2012;37(4):197-205.

 33. Masi CM, Blackman DJ, Peek ME. Interventions to enhance breast
cancer screening, diagnosis, and treatment among racial and ethnic 
minority women. Med Care Res Rev. 2007;64(5):195S-242S.

 34. Higgins JP, Green S. Cochrane Handbook for Systematic Reviews of
Interventions. Vol. 4. Hoboken: John Wiley & Sons; 2011.

 35. Center for Reviews and Dissemination. Systematic Reviews. CRD
Guidance for Undertaking Reviews in Health Care. University of York. 
York, UK: York Publishing Services Ltd; 2009.

 36. Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting
items for systematic reviews and meta-analyses: the PRISMA state-
ment. Ann Intern Med. 2009;151(4):264-269.

https://orcid.org/0000-0003-2193-6214
https://orcid.org/0000-0003-2193-6214
https://www.igi-global.com/dictionary/educational-intervention/33094
https://www.igi-global.com/dictionary/educational-intervention/33094


12  | Health Services Research
BREVIK Et al.

 37. Botella J, Gambara H. Doing and reporting a meta-analysis. Int J Clin 
Health Psychol. 2006;6(2):425-440.

 38. Higgins JP, Altman DG, Gøtzsche PC, et al. The Cochrane
Collaboration's tool for assessing risk of bias in randomised trials.
BMJ. 2011;343:d5928.

 39. Fagerland MW. Evidence-based medicine and systematic reviews.
In: Laake P, Benestad HB, Olsen BR, eds. Research in Medical and
Biological Sciences. Oxford, UK: Elsevier Ltd.; 2015:431-461.

 40. Fagerland M, Lydersen S, Laake P. Statistical Analysis of Contingency 
Tables. Boca Raton: Chapman & Hall/CRC; 2017.

 41. Guyatt GH, Oxman AD, Kunz R, et al. guidelines: 7. Rating
the quality of evidence—inconsistency. J Clin Epidemiol. 
2011;64(12):1294-1302.

 42. Harbord RM, Egger M, Sterne JA. A modified test for small-study
effects in meta-analyses of controlled trials with binary endpoints.
Stat Med. 2006;25(20):3443-3457.

 43. Sterne JAC, Sutton AJ, Ioannidis JPA, et al. Recommendations for
examining and interpreting funnel plot asymmetry in meta-analyses 
of randomised controlled trials. BMJ. 2011;343.

 44. Champion VL, Springston JK, Zollinger TW, et al. Comparison
of three interventions to increase mammography screening
in low income African American women. Cancer Detect Prev. 
2006;30(6):535-544.

 45. Lee E, Menon U, Nandy K, et al. The effect of couples interven-
tion to increase breast cancer screening among Korean Americans.
Oncol Nurs Forum. 2014;41(3):185-193.

 46. Mishra Shiraz RB, Cathrine C, Cindy C, Pat L, Claudia B. Results of
a randomized trial to increase mammogram usage among Samoan
woman. Cancer Epidemiol Biomark Preven. 2007;12:2594-2604.

 47. Sadler GR, Ko CM, Wu P, Alisangco J, Castaneda SF, Kelly C. A clus-
ter randomized controlled trial to increase breast cancer screening
among African American women: the black cosmetologists promot-
ing health program. J Natl Med Assoc. 2011;103(8):735-745.

 48. Wang JH, Shwartz MD, Brown RL, et al. Results of a random-
ized controlled trial testing the efficacy of a culturally-tar-
geted and a generic video on mammography screening among
Chinese-American immigrants. Cancer Epidemiol Biomark Prev. 
2012;21(11):1923-1932.

 49. Byrd TL, Wilson KM, Smith JL, et al. AMIGAS: a multicity, multicom-
ponent cervical cancer prevention trial among Mexican American
women. Cancer. 2013;119(7):1365-1372.

 50. O'Brien MJ, Halbert CH, Bixby R, Pimentel S, Shea JA. Community
health worker intervention to decrease cervical cancer disparities
in Hispanic women. J Gen Intern Med. 2010;25(11):1186-1192.

 51. Jandorf L, Bursac Z, Pulley L, Trevino M, Castillo A, Erwin DO.
Breast and cervical cancer screening among Latinas attending

culturally specific educational programs. Prog Community Health 
Partnersh: Res Educ Action. 2008;2(3):195-204.

 52. Maxwell AE, Bastani R, Vida P, Warda US. Results of a randomized
trial to increase breast and cervical cancer screening among Filipino 
American women. Prev Med. 2003;37(2):102-109.

 53. World Health Organization. WHO Position Paper on Mammography
Screening. Geneva, Switzerland: WHO; 2014. 

 54. Liu L, Zhang J, Wu AH, Pike MC, Deapen D. Invasive breast cancer
incidence trends by detailed race/ethnicity and age. Int J Cancer. 
2012;130(2):395-404.

 55. Ferlay J, Soerjomataram I, Dikshit R, et al. Cancer incidence and
mortality worldwide: sources, methods and major patterns in
GLOBOCAN 2012. Int J Cancer. 2015;136(5):E359-E386.

 56. Latif F, Helgeland J, Bukholm G, Bukholm IRK. Ethnicity differences 
in breast cancer stage at the time of diagnosis in Norway. Scand J
Surg. 2015;104(4):248-253.

 57. Jack R, Davies E, Møller H. Breast cancer incidence, stage, treat-
ment and survival in ethnic groups in South East England. Br J
Cancer. 2009;100(3):545.

 58. United Nations DoEaSA, Population Division. International
Migration Report 2017: Highlights. New York, NY: United Nations
DoEaSA, Population Division; 2017.

 59. Resnicow K, Baranowski T, Ahluwalia JS, Braithwaite RL. Cultural
sensitivity in public health: defined and demystified. Ethn Dis. 
1999;9(1):10-21.

 60. Samovar LA, Porter RE, McDaniel ER, Roy CS. Communication
Between Cultures. Toronto, ON: Nelson Education; 2017.

 61. Hannigan A, O'Donnell P, O'Keeffe M, MacFarlane A. How do
Variations in Definitions of “Migrant” and Their Application Influence
the Access of Migrants to Health Care Services? Copenhagen: WHO
Regional Office for Europe; 2016.

SUPPORTING INFORMATION
Additional supporting information may be found online in the 
Supporting Information section.  

How to cite this article: Brevik TB, Laake P, Bjørkly S. Effect 
of culturally tailored education on attendance at 
mammography and the Papanicolaou test. Health Serv Res. 
2020;00:1–12. https ://doi.org/10.1111/1475-6773.13271 

https://doi.org/10.1111/1475-6773.13271


99 

Article      2 





D
ow

nloaded
from

http://journals.lw
w
.com

/lw
w
-m
edicalcare

by
BhD

M
f5ePH

Kav1zEoum
1tQ

fN
4a+kJLhEZgbsIH

o4XM
i0hC

yw
C
X1AW

nYQ
p/IlQ

rH
D
3i3D

0O
dR

yi7TvSFl4C
f3VC

4/O
AVpD

D
a8K2+Ya6H

515kE=
on

08/25/2021

Downloadedfromhttp://journals.lww.com/lww-medicalcarebyBhDMf5ePHKav1zEoum1tQfN4a+kJLhEZgbsIHo4XMi0hCywCX1AWnYQp/IlQrHD3i3D0OdRyi7TvSFl4Cf3VC4/OAVpDDa8K2+Ya6H515kE=on08/25/2021

Does Women’s Screening History Have Any Impact
on Mammography Screening Attendance After

Tailored Education?
A Systematic Review and Meta-analysis

Thea B. Brevik, MSc,*† Ameli Tropé, MD, PhD,‡ Petter Laake, PhD,*§ and Stål Bjørkly, PsyD*∥

Background: Many ethnic minority women have low attendance at
breast cancer screening.

Objectives: This brief report explores whether women’s screening
histories impact mammography screening attendance after tailored
education.

Research Design: Systematic searches were conducted in 5 data-
bases. Randomized controlled trials of educational interventions
tailored to ethnic minority women that measured attendance at
mammography screening were eligible for inclusion. Data extraction
and risk of bias assessment were performed independently. Data
were combined in a meta-analysis by using random effects models.
Heterogeneity was estimated by using I2 statistics.

Results: Six studies with 3521 women were eligible for inclusion. The
D+L pooled risk ratio (RR) for mammography attendance for never
screened participants was 1.54 (95% confidence interval, 1.24–1.91;
P<0.001), with low heterogeneity (I2=27.1%, P=0.231). The D+L
pooled risk ratio for attendance for ever screened participants was 1.26
(95% confidence interval, 1.11–1.43; P<0.001), with low heterogeneity
(I2=35.5%, P=0.213).

Conclusions: Tailored education increased attendance at mam-
mography by 54% among never screened women and 26% among
ever screened women. Although these findings must be interpreted
with caution, the findings suggest that women’s screening history is
an important and ignored variable that affects how effective tailored
education is on mammography screening attendance.

Key Words: ethnic groups, minority health, health education,
mammography, meta-analysis

(Med Care 2021;00: 000–000)

Many ethnic minority women have low attendance at
breast cancer screening in Europe, Canada, Australia,

and the United States.1–8 Most breast cancer screening pro-
grams offer mammography to women from the ages of
40–50 years to the age of 70–75 years, typically at 2-year
intervals.9 The complex barriers to cancer screening faced by
many ethnic minority women reflect socioeconomic dis-
parities and inequitable access to opportunities and resources,
such as education, work, and overall standard of living, as well
as barriers to cancer detection and information.10–13 Hence,
racial and ethnic health inequities can relate to structural
racism.14 Low linguistic proficiency, low health literacy, lack
of knowledge, and some cultural and religious understandings
can also prevent screening participation.12,15–17

We conducted a systematic review and meta-analysis
and found that tailored education to ethnic minority women
may increase attendance at mammography and the Papani-
colaou test.18 During the review process, we became aware
that many trials included participants and analyzed outcomes
regardless of screening history. There is a substantial differ-
ence between women who have taken a mammography
screening within the last 12 months and women who have
never been screened, especially when exploring the effec-
tiveness of providing education to enhance cancer screening.
The objective of the current meta-analysis was to analyze
women according to their screening history.

METHODS
Cochrane collaboration guidelines on conducting sys-

tematic reviews19 and PRISMA guidelines20 were followed
through the review process. The protocol was registered in
PROSPERO (blinded).

Eligibility Criteria
Eligibility of randomized controlled trials was based on

the following inclusion criteria:
� Participants: the sample contained only ethnic minority

women, defined as a group of people of a particular race or
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nationality living in a country where most people are from
a different race or nationality.21 There were no limitations
regarding race, nationality, or country.

� Intervention: tailored education to ethnic minority women,
defined as the use of communication that is specific for an
individual or a group to improve health or change behavior,22

that contains specific and organized information for a purpose,
presented within a context that provides meaning and
relevance, and can lead to increased understanding.

� Outcome: mammography screening attendance at baseline
and follow-up among participants described as “never
screened” or “ever screened.” The outcome could be self-
reported or collected from medical records.

Literature Search
Systematic database searches were conducted in Ovid

Medline, ProQuest, Embase, PsycINFO, and Cochrane
CENTRAL, from inception to May 2020. The searches were

conducted by 1 of the authors (T.B.B.) and critically assessed
by librarians using the evidence-based checklist of peer re-
view of electronic search strategies.23 PICO forms were used
to create a structured search strategy (Supplemental Digital
Content 1, http://links.lww.com/MLR/C273). Searches in
Epistemonicos identified additional original trials included in
relevant systematic reviews and meta-analysis.

Data Selection
The process of study selection was undertaken by 2

authors (T.B.B., A.T.). All records were critically assessed,
and only records with irrelevant titles were excluded. Re-
maining articles were assessed independently in full text,
where consensus was obtained through discussions. When
full-text articles contained insufficient information, authors
were contacted and excluded if data were not retrieved. A
table of excluded articles is available upon request.

In
cl
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ed

Full-text articles excluded
(n = 76) 

Participants were not all ethnic 
minority women (n = 28);  

Intervention was not tailored 
education (n = 6); Outcome 

measured knowledge, attitudes, or 
screening intentions (n = 9); Study  

design was not RCT (n = 22); Paper 
not available in full-text (n = 11) 

Studies included in
meta-analysis

(n = 6) 

Records identified through
database searching

(n = 1544) 
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Records included in other
systematic reviews

(n = 126) 

Records after duplicates removed
(n = 672) 

Records screened
(n = 672)

Records excluded
(n = 554)

Full-text articles assessed 
for eligibility
(n = 118)  

Full-text articles excluded
(n = 36) 

36 authors contacted for data, but 
none provided data on “ever” or 
“never” screened women.

Studies assessed for data
extraction
(n = 42)  

FIGURE 1. Flow diagram of selection of studies included in the meta-analysis. RCT indicates randomized controlled trial.
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TABLE 1. Characteristics of the Included Studies

References

Participants Enrolled
in the Study/Reported

Attendance at
Mammography

Screening Inclusion Criteria Screening History at Baseline Intervention
Control
Group

Follow-up
(mo)

Gotay et al29 1260/678 Native Hawaiian women,
age > 18 y

In the baseline questionnaire, women were
asked if they had ever received a
mammogram and when they had last
done so.

Screening history among the participants
at baseline:

Never screened: 25%.
Ever screened:
75% (of these 60% were compliant with

screening guidelines)

Group educational program culturally
tailored to Hawaiian women, led by
female Native Hawaiian lay health
workers who focused on traditional
Hawaiian interaction and experience
sharing among the women. Screening and
cancer-related information was provided
through group education, audiovisual
aids, and written materials in Hawaiian
language

Care as usual 4–5

Lee-Lin et al30 300/300 Chinese immigrant women
(foreign-born), in Oregon
(USA). Age > 40 y, with no
history of breast cancer and
no mammogram within 12
mo

Screening history was assessed with the
following questions:

Have you had a mammogram in the past
12 mo?

Have you had a mammogram any time
before the 12 mo?

Screening history among the participants
at baseline:

Never screened: 28%.
Ever screened: 72% (those compliant with

guidelines were excluded based on
inclusion criteria)

Group educational program culturally
tailored to Chinese women, led by trained
staff, targeted message, and individual
counselling sessions that focused on
commonly held cultural and health beliefs
among Chinese women. Screening and
cancer-related information was provided
through group education and tailored
written materials

Standardized
brochure

3, 6, and
12mo

Maxwell et al31 530/447 Filipino women in Los Angeles
(USA), age > 40 y

Baseline questionnaire documented breast
and cervical cancer screening history
(ever had a mammogram, recency of last
test).

Screening history among the participants at
baseline:

Never screened: 19%.
Ever screened:
81% (48% within the last 12 mo, 21% 1–2 y

ago, and 12% over 2 y)

Educational group sessions culturally
tailored to Filipino women, led by
female Filipino health educators, supplied
with tailored information packages to take
home. Screening and cancer-related
information was provided through group
education and brochures in Taglish (local)
language

Physical
activity
module

12

Mishra et al32 809/775 Samoan women in
California, Samoan
(any part) ancestry,
age > 42 y, with no
mammogram within
the past 2 y

Pretest survey included the question “have
you ever had a mammogram?”

Screening history among the participants at
baseline:

Never screened: 59%.
Ever screened: 41% (those compliant with

guidelines were excluded based on
inclusion criteria)

Educational group program culturally
tailored to Samoan women, led by
Samoan health lay workers that focused
on team building, interactive group
discussions, storytelling, and role play.
Screening and cancer-related information
were provided through group education
and educational booklets in Samoan
language

Usual care 8

Nguyen et al33 1100/1089 Vietnamese American women
in California, age > 40 y

Outcome measures included ever having
had a mammogram, and having had a
mammogram within the past 12 mo.

Group educational program culturally
tailored to Vietnamese women, led by
female Vietnamese American lay health

Media
campaign
and written
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Data Extraction
Study characteristics were extracted and validated by 2

authors (T.B.B., A.T.). Included studies reported their outcomes
in percentages, risk differences, or number of participants,
which required data to be converted into a common format. As
cell numbers in the 2×2 contingency tables were used as input
data in the current meta-analysis, the number of participants
was chosen as the common format. All data were independently
extracted by 2 authors (T.B.B., P.L.) and converted several
times to reduce risk of errors. Discrepancies were resolved by
recalculation. The datasets are available upon request.

Risk of Bias Assessment
Assessment of risk of bias (RoB) was performed in-

dependently by 2 authors (T.B.B., S.B.) using the Cochrane
Collaboration’s tool for assessing RoB in randomized trials,
version 2,24 with its guidance documents.25 The outcome
assessed was mammography screening attendance among
ever screened and never screened participants.

Statistical Analyses
The analyses were conducted in Stata SE release 16 (P.L.).

The meta-analysis used a significance level of P=0.05 and 95%
confidence interval (CI). The effect measure was log (RR).26

Analyses with both a random effects and a fixed effects model
were run to test the stability over the models. The random effects
model was preferred, with DerSimonian-Laird overall effect
estimate.27 The forest plot presents the effect estimates of the
included studies, with the overall effect size, with D+L estima-
tion of the between-study variation. For the fixed effects model,
the overall effect was calculated with the Mantel-Haenszel (M-H)
pooled estimate.27

Statistical heterogeneity was examined using I2 sta-
tistics with its P-value.26,27 The I2 statistic measures the
percentage of total variation in study results that is due to
statistical heterogeneity. An I2 of 25% can indicate low het-
erogeneity; 50%, moderate heterogeneity; whereas I2 over
75%, high heterogeneity.28 L’Abbé plots were used to ana-
lyze heterogeneity of the effect measure.26 Publication bias
was assessed by visual examination of funnel plots and the
Harbord test to examine and interpret asymmetry.26

RESULTS

Search Results
The literature searches identified 1544 records, where

118 articles were assessed for eligibility in full text. Of the 42
articles that met the inclusion criteria, 36 articles did not re-
port subgroup analyses of participants ever screened and
never screened. All corresponding authors were contacted for
data, but none provided the results we needed. Six articles
were eligible for inclusion and included in the meta-
analysis29–34 (Fig. 1).

Characteristic of the Included Studies
The 6 studies included 3521 women. All studies were

conducted in the United States and published between the
years 2000 and 2015. Sample sizes ranged from 232 to 1089.
All studies used self-reported data. All interventions consistedTA
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of verbal information provided face-to-face by persons who
received standardized training in advance. All interventions
combined verbal information with written information, video,
or media campaigns targeting ethnic minority women. Ex-
amples of cultural strategies used to tailor the interventions
were traditional storytelling, blessings, inviting local celeb-
rities, or serving traditional snacks. Study characteristics are
described in Table 1.

Risk of Bias
The results of the RoB assessment are presented in

Figure 2. There were no disagreements between the 2 authors
(T.B.B., S.B.), and, therefore, no statistical measures of
agreement before consensus discussions were calculated. The
randomization procedure was insufficiently described in most
studies. Studies were assessed to have high RoB when the
between-group differences could favor the intervention
group. All studies relied on self-reported data, and as the
participants were not blinded, the outcome could have been

influenced by knowledge of received intervention.25 Studies
that offered money to the intervention group before collecting
the self-reported data or paid a lay health worker a substantial
amount of money to educate, motivate, and collect self-
reported data were assessed as high RoB. In several studies,
the results for participants ever screened were inadequately
reported. Studies that reported significant intervention effects
that could have been caused entirely by the large between-
group differences of ever screened and never screened at
baseline were assessed as high RoB.

Effectiveness of Tailored Education Among
Never Screened Women

The D+L pooled RR for mammography attendance for
women never screened was 1.54 (95% CI, 1.24–1.91;
P< 0.001), with low heterogeneity (I2= 27.1%, P= 0.231).
The forest plot shows the individual and overall effects with
random effects model (Fig. 3). The pooled RR for the fixed
effects model, with M-H estimates, was 1.52 (95% CI,
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FIGURE 2. Risk of bias in included studies. Summarized results of the risk of bias assessment using the risk of bias 2 tool.
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1.29–1.80; P< 0.001). The heterogeneity was explored by
visual examination of L’Abbé plots (Supplemental Digital
Content 2, http://links.lww.com/MLR/C274). Publication
bias was assessed by visual examination of a funnel plot,
showing no asymmetry (Supplemental Digital Content 3,
http://links.lww.com/MLR/C275). Asymmetry was also ex-
plored by the Harbord test, and no statistically significant
asymmetry was found (P= 0.867).

Effectiveness of Tailored Education Among Ever
Screened Women

Only 3 studies provided outcome data on participants
ever screened. The D+L pooled RR for attendance for women
ever screened was 1.26 (95% CI, 1.11–1.43; P< 0.001), with
low heterogeneity (I2= 35.5%, P= 0.213) (Fig. 3). The
corresponding results for the fixed model with the M-H
estimate was 1.26 (95% CI, 1.12–1.42; P< 0.001).

DISCUSSION
The current meta-analysis shows that tailored education

gives statistically increased attendances at mammography of
54% among the women who had never been screened and
26% among ever screened women. Although the increase is
more than double among never screened women than among
ever screened women, the difference is not statistically

significant (P= 0.10). Although careful judgment is needed
when interpreting these results, due to few included studies
and high RoB in several primary studies, the findings suggest
that women’s screening history is an important characteristic
that affects how effective tailored education is on mammog-
raphy attendance. This meta-analysis appears to be the first
review that validated empirically the importance of women’s
screening history.

The substantial effectiveness of tailored education among
never screened women was higher compared with previous
meta-analyses and reviews on educational interventions.18,35,36

This suggests that future research may want to address the never
ever screened dichotomy. Different types of messages or inter-
ventions may be required for helping women to schedule and
attend their first-time screening appointment (for never screened
women) versus helping them follow guideline-recommended
repeated screening (for ever screened women). Educational
programs have extensive variation in time, content, message,
setting, and group dynamics. Thus, identifying the most appro-
priate educational approach and measuring the “active in-
gredient” is difficult.37 The World Cancer Report of 2020 states
that achieving relatively high participation rates in cancer
screening will reduce health inequalities.38 The findings of this
study suggest that tailored education may increase breast cancer
attendance, both among never and ever screened women.

FIGURE 3. Forest plot of mammography screening attendance after tailored education. Forest plots for mammography screening
attendance after tailored education for women never screened and women ever screened. Only 3 studies provided outcome data
on participants ever screened. CI indicates confidence interval.
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It seems like a paradox that researchers aim to increase
screening among women with low attendance, while including
women who have taken a screening test within the past
12 months and who are compliant with guidelines. We may
ask, why intervene with women who are already following the
screening guidelines? This is an important ethical and eco-
nomic question. In addition, when studying the effect of an
intervention, there may be questions about risks of bias. Ob-
viously, if a sufficient proportion of participants have recently
taken a screening test, the risk of false negatives and false
positives becomes high. Owing to a lack of reported data, we
were unable to explore the effectiveness among women who
were recently screened versus those who were not compliant.
Therefore, we recommend research on the elapsed time factor
in the ever group. We encourage future research that aims to
increase screening among underscreened populations, not to
include participants who have recently been screened or, at a
minimum, provide separate analyses for these women.

The amount of research on cancer screening is ex-
tensive, and there may be studies that our search failed to
identify. We identified 42 studies on tailored educational in-
terventions to ethnic minority women on cancer screening,
but, unfortunately, only 6 studies provided data on mam-
mography attendance among “never screened” and “ever
screened” women. This shows that many studies have been
conducted on this topic, but very few have taken screening
history into consideration when reporting their findings. We
hope that this study can contribute to a shifting focus on the
importance of screening history, both when enrolling partic-
ipants and when reporting results. We encourage researchers
to explore the applicability of this study’s findings to other
ethnic minority groups and to screening for other cancers.

CONCLUSIONS
The current meta-analysis shows that tailored education

increased attendance at mammography. Although careful
judgment is needed when interpreting these results due to the
small number of included studies and high RoB in several
primary studies, the findings suggest that women’s screening
history is an important and ignored variable that affects how
effective tailored education is on mammography attendance.
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Abstract (199 words) 

Background: Cervical cancer screening program using Visual inspection after 

application of acetic acid (VIA) depends on high-quality training of providers. 

Objectives: To examine essential training components described in VIA training 

programs. 

Search strategy: A systematic review of PubMed, Embase, and Web of Science 

(from 2006 to 2021) was undertaken. 

Selection criteria: Studies on VIA screening after training of providers with any level 

of health education were included. The outcome of interest was the reporting of the 

VIA training components. 

Data collection and analysis: We developed a framework to conceptualize seven 

essential VIA training components and applied that framework to determine how 

training courses has been carried out in different settings. Two reviewers 

independently assessed studies and extracted data. 

Main results: 14 primary studies eligible for inclusion. We found that most training 

courses lasted 5-7 days, and included theoretical education, practical skill 

development, and competence assessment. It was unclear how visual aids and 

training in client counselling and quality assessment were integrated in the courses. 

Extended on-job training was provided through supervision, feedback, and refresher 

training. 

Conclusions: International training recommendations are feasible to implement in 

real settings. Comprehensive learning programs for providers of cervical cancer 

screening and treatment are necessary. 
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MAIN TEXT (3452 words) 

 

Introduction 

Cervical cancer ranks as the fourth most frequently diagnosed cancer and the fourth 

leading cause of cancer death in women, with an annual estimated 604,127 cases 

and 341,831 deaths worldwide[1]. A disproportionate number occur among women 

living in low-and-middle-income countries (LMICs)[2]. The World Health Organization 

(WHO) recommended in their guidelines published in 2013 visual inspection after 

application of acetic acid (VIA) as the most feasible and affordable alternative to 

cytology screening for the LMICs[3]. VIA involves naked-eye examination of the 

uterine cervix with appropriate illumination after application of freshly prepared 3–5% 

acetic acid solution[4]. The test aims to detect precursor lesions as well as early 

cervical cancers in asymptomatic women[3]. VIA is widely used as a screening test 

in LMICs, often in a ‘screen and treat’ approach where screen-positive women are 

offered immediate treatment[4]. Such an approach has been demonstrated to reduce 

the number of clinic visits by women, improve compliance with treatment, and make 

the program efficient[4]. 

 

The paradigm of cervical cancer screening is evolving rapidly[4]. WHO updated their 

guideline on cervical cancer screening in July 2021[5], which recommends Human 

Papillomavirus (HPV) DNA detection as the gold standard for primary testing for 

cervical cancer screening, rather than VIA or cytology in a ‘screen and treat’ 

approach for women in the general population. For women living with HIV, a ‘screen, 

triage and treat’ approach is recommended for HPV detection[5]. Despite these 

recommendations, many countries with limited resources will have to continue with 
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VIA as the primary screening test till they have enough resources to introduce HPV 

detection tests[4]. In the HPV screen and treat algorithm, health providers will still 

need similar clinical training to visually triage women eligible for treatment. In some 

countries, VIA will have a key role as a triage test even after introduction of HPV test, 

especially in countries with high HIV prevalence[4]. 

VIA can generally be performed by health providers after a short period of training[4]. 

The interpretation of the test is based on the detection of a well-defined dense 

acetowhite area on the transformation zone of the cervix appearing one minute after 

the application of acetic acid solution[4]. Studies have found that the provider’s 

professional background (e.g. physicians, nurses, health workers) does not influence 

the test accuracy of VIA[6], and that trained non-physicians can perform VIA 

screening while maintaining high-quality services[3,7]. However, due to subjective 

nature of the test, success of the screening program depends on the high quality 

training of providers[4]. Worldwide, there are many training manuals providing 

guidelines on VIA training[8-14]. However, at present, it is unknown to what extent 

the providers of VIA are trained or how far the guidelines on training are adhered to. 

Designing an effective training program can be a complex process, and although 

most of the principles, steps, and interpretations remain similar, the contexts and 

settings may differ. In this systematic review, we (1) aimed to examine which 

essential training components have been described in VIA training programs and (2) 

provide examples to illustrate how the training components have been carried out in 

different clinical settings. 

Material and methods 
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The review protocol is registered with Prospero (CRD42021220497) and is reported 

according to the Preferred Reporting Items for Systematic Reviews and Meta-

Analyses (PRISMA) guidelines[15] (Table S1). 

Eligibility criteria 

We included studies that reported on an implemented or scaled-up cervical cancer 

screening program using VIA for all women in all countries. The participants 

(trainees) could have any background of health education. The outcome of interest 

was the reporting of the VIA training components. To be included in the systematic 

review, studies had to be published in English in a peer-reviewed journal. Studies 

only available as abstracts were excluded from the systematic review. 

Literature search 

Searches were conducted in PubMed, Embase, and Web of Science; the initial 

search was undertaken in December 2020 and updated in October 2021 (Table S2). 

We searched for papers published after 2006 because the framework we used to 

conceptualize VIA training was based on a landmark publication from 2005 on 

essential training components in VIA screening with international consensus among 

members of the Alliance for Cervical Cancer Prevention (ACCP)[8]. PICO forms 

were used to create a structured and precise search strategy (Table S3). The search 

strategy and history were critically assessed using the evidence-based checklist of 

peer review of electronic search strategies (PRESS EBC)[16]. The reference lists of 

included articles were also hand searched for further relevant articles. 

Study selection 
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The title and abstract and full text assessments were carried out in Covidence by two 

reviewers (TB and LC). TB reviewed 10% of the titles and abstracts, with checking 

by LC until the Cohen’s Kappa coefficient (κ) was > 0.7. Then TB continued the title 

and abstract assessment independently. Excluded abstracts were categorized in 

Covidence and made available to the review team for transparency. The full text 

assessment was conducted by TB and checked in full by LC. Any discrepancies 

between the two reviewers were resolved by discussion. If agreement could not be 

reached, the project leader (AC) was consulted who had the final say in the decision.  

 

Data extraction 

Information was extracted for each study using a standardized form, which included 

the following variables: the contextual settings (country, healthcare setting, and year 

of VIA implementation), target population eligible for screening, trainees (number 

and professions), information relating to the training program, and results (timeframe 

of follow-up, screening participation rates, and VIA positivity (+) rates). Data 

extraction was carried out by TB and checked in full by LC. Disagreements were 

resolved by discussion, and if agreement could not be reached, the project leader 

(AC) had the final say.  

  

Framework to conceptualize VIA training  

Informed by the Alliance for Cervical Cancer Prevention (ACCP)[8], and after 

discussion with screening experts at the International Agency for Research on 

Cancer (IARC), a framework to conceptualize essential VIA training components was 

developed (Table 1). 
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Data synthesis 

When synthesizing the reported information on the VIA training, one reviewer (TB) 

carried out a dichotomy coding (Y/N) for the presence of the seven components in 

each of the included studies. LC checked the coding, while AC was consulted for 

consensus on disagreements. Since many authors did not describe their 

interventions in detail probably due to word limitations of publications, we contacted 

all the corresponding authors to obtain more information about their training 

intervention. Out of 14 corresponding authors contacted, ten responded and 

provided additional information about the VIA training. 

Results 

Search results 

The database searches identified 4867 records: after title and abstract screening, 35 

full papers were assessed for eligibility (Figure 1). In total, 14 unique primary studies 

(representing 15 articles) were included in this systematic review[17-31]. 

Characteristics of included studies 

All included studies reported on implemented VIA screening programs in resource-

constrained settings (Table 2). The studies were from nine African countries 

(Botswana[28], Burkina Faso[20], Cameroon[27], Eswatini[29], Ethiopia[21], 

Malawi[23], Nigeria[24], Tanzania[25,30], Zambia[26]), Indonesia[18], India[17,22], 

and Guyana[19]. The cervical cancer screening programs were delivered in 

community- or hospital-based clinics, with many using existing health facilities, such 

as HIV clinics. The years the training programs were conducted were between 

1998[17] and 2017[23]. Four studies[19,21,23,28] specifically targeted HIV positive 
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women in their screening approach. In total, the studies included in the final analysis 

reported to have screened 406,611 women, ranging from 556 women screened in 5 

days[25] to 102,942 women screened in 7 years[26]. In the included studies, the total 

number of VIA trainees was 2847 providers, ranging from 3[29] to 2216[18], although 

we note two studies[26,28] did not report the number of trainees. The trainees 

included nurses[19-21,23,24,26-30], midwives[18-21,24,28,29], physicians[18-

22,24,30], health workers[17,24,25], and other ranks of health providers[18,19,30]. 

VIA training courses 

The VIA training courses were heterogeneous with substantial variability in their 

objectives, structure, content, duration, and reporting. In all studies but one[17], VIA 

was implemented in a screen-and-treat approach, where 5 studies[26-30] integrated 

digital technologies to enhance performance of VIA, such as using digital 

imaging[28] or smartphones[30]. Table 3 outlines the reported training components 

in each of the included studies. 

Most training programs were based on international training guidelines, such as the 

WHO’s guide to essential practice in comprehensive cervical cancer control[12,13], 

and adapted to the specific setting. One study[28], undertaken in Botswana, trained 

nurses because they were more available than physicians and familiar with 

performing pelvic exams. Another study[22] trained private practitioners in India, 

based on the long-standing association of working with doctors in public health 

programs. A third study[24] trained community health workers in Nigeria because 

nurses and doctors were largely absent in rural communities. 
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Training duration 

Most of the VIA training courses lasted between 5 and 7 days. In one study[21], for 

Ethiopian nurses and midwives, the training course lasted for 10 days, while for 

obstetricians and gynecologists, it was 5 days. Another study[17] implemented a 

four-week training course for primary health workers in India, which equipped the 

trainees to perform VIA screening as good as an expert (κ = 0.84), leading to a 

statistically significant reduction in cervical cancer mortality[17]. In contrast, one 

study[18] implemented a standardized 5 day training course for over 2000 trainees in 

Indonesia: the same training course was provided to doctors as well as community 

health workers. Three studies[26-28] organized training courses that lasted between 

2 and 8 weeks to train the trainees in both VIA screening and new digital technology. 

Another study[30] included providers who had previously completed a 6-days 

training course and screened more than 50 women, before organizing a new training 

program focusing on technical training on smartphone-enhanced VIA. 

Theoretical training 

All studies reported a theoretical educational component in the training program. In 

general, however, the included studies reported limited information about the content 

of the theoretical sessions. The main areas covered were education on: female 

genital anatomy and cervical cancer pathophysiology; the VIA screening procedure; 

recognition and interpretation of features on VIA; appropriate treatment and referral 

of VIA positive women; and, infection prevention. Some of the training courses also 

included information about specific considerations, such as characteristics of cervical 

cancer in HIV positive women. One study[20] chose to arrange adaptive educational 
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sessions that focused on the trainees' weaknesses identified through an initial 

assessment of baseline knowledge and skills. 

Practical hands-on 

All the reported training courses included practical hands-on sessions, either 

classroom-based or clinic-based, although the sessions were conducted in different 

ways. In one study[18], the trainees went through a one-day live demonstration of 

VIA, after which they were able to practice on women in a clinic under supervision of 

appropriately trained professionals. Another study[25] reported that trainees had four 

days of hands-on training with women called from the community to undergo VIA. A 

third study[24] reported that trainees were trained in the classroom on techniques 

related to insertion of a vaginal speculum (with identification of cervix using a pelvic 

model), visual inspection of the cervix, test sampling, and application of acetic acid 

(simulated learning). 

Client counselling 

Overall, the included studies contained limited information regarding how trainees 

were trained in client counselling. One study[24] reported that the lecture topics 

included counselling and informed choice, while the classroom-based practical 

sessions covered post-test counselling of patients. Another study[21] used checklists 

to validate the trainees’ skills in interpersonal communication and counselling. 

Although the studies reported limited information on the training of client counselling, 

many of the included studies emphasized that participating women were counselled 

in the clinical setting about the screening techniques and any side effects that may 

arise. One study[25] described that healthcare staff explained to the women in 
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Swahili the risks and benefits of the VIA screening procedure, including the meaning 

and consequences of a positive test and the availability of treatment. One study[28] 

highlighted that the technology produced high resolution images that could be used 

to educate and counsel the women and this was included as a component of the 

training program. 

 

Visual aids 

Some of the studies reported the use of visual aids to support training, such as 

photographic images[20,24,25], flash cards[21,29], educational videos[21], and 

PowerPoint presentations[29]. One study[25] reported that several de-identified 

patient cervical images of VIA-positive and -negative examples were shown to 

ensure that the trainees could practice categorizing clinical impression. Two 

studies[20,24] reported using anatomic models for identification of the cervix. 

 

Competency assessment  

Several studies reported that the trainees’ competence was assessed at the end of 

the training course. In one study[18], each trainee had to perform VIA on 100 

women, out of which the 2-3 VIA positive cases were confirmed by the supervisor. 

Another study[30] considered the trainees as graduated from the training program 

based on the number of women screened, the concordance/agreement with 

reviewers, and the threshold for the number of VIA positive women in their 

participant history. In one study[28], each trainee had to successfully perform 100 

VIA examinations, 100 digital photographs, and 35 cryotherapies. 

 

Quality assurance 
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Few studies reported on including a quality-assurance module into the general 

training. One study[24] reported that the educational lectures covered topics on 

recording, appropriate documentation, and referral systems. Another study[20] let 

the trained providers collect and monitor the data together with the researchers, 

which allowed the providers to visualize progress, analyze trends, evaluate 

themselves, and identify potential bottlenecks in service provision. Furthermore, this 

approach empowered the trained providers to track progress, identify gaps, and take 

corrective actions to remedy any shortcomings, thereby reaching more successful 

outcomes[20]. 

Continued training in VIA 

After the training course, nearly all the VIA training programs made provisions for on-

job training at the providers’ own clinical settings through supervision, feedback, and 

refresher training. On-job supervision was provided by allowing the trained providers 

to work in pairs with experienced gynecologists or nurses who supervised their 

practice. Regular supportive supervision visits from experts were provided to offer 

transfer of learning. In one study[26], nurses visited rural facilities every three 

months for purposes of quality assurance and continued medical education. On-job 

feedback and mentoring were provided by experts reviewing the cervical images, 

captured during VIA by the providers, on a regular basis. Such regular meeting with 

experts offered feedback and education[29], increased understanding[28], and 

arrival at consensus opinions for treatment options[27]. Regularly organized 

refresher trainings and workshops were also used to retain or enhance VIA 

competency. 
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Needs for additional training or mentorship of the providers were identified through 

measuring the VIA+ rates as a performance quality indicator for monitoring and 

evaluation purposes. Studies have shown that the VIA+ in general population of 

women aged 30–60 years ranges between 5 and 10%[32]. The positivity is a higher 

in settings with a higher HIV prevalence. If the test positivity is too low, there is a 

possibility of missing the disease, while if it is too high, there is a higher possibility of 

false positives[32]. However, it is more important to measure VIA+ serially over time 

to check if the rate is stable. In one study[29], the VIA+ rate was at 16% after the 

initial training but increased to 40% after nine months. After a refresher training and 

continued mentoring were implemented, the positivity rate decreased to an average 

of 6.3%, which was maintained all along the program[29]. In another study, the 

proportion of women considered to have inadequate VIA test reduced following 

additional training of nurses to better expose the endocervical canal[27]. Although all 

the included studies reported the average VIA+ rate over the length of their 

screening program, only five studies[17,20,26,27,29] reported serial point estimates 

of the VIA+ rate over time (Figure 2). These five studies all provided prolonged 

training after the initial training course and showed that the VIA+ rates reached the 

expected level over time. 

 

Discussion 

In this systematic review, we developed a framework to conceptualize essential VIA 

training components and have applied that framework to the literature to determine 

how extensive VIA training has been carried out in different settings. Our study 

shows that most training courses are held over a period of 5-7 days, where 

theoretical education is combined with skill development, alongside the assessment 
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of competence. It is not always clear how the trainees learn client counselling and 

quality assessment, or if visual aids are integrated in the training courses. Many 

programs provide extended training in the providers’ clinical settings through 

additional supervision, feedback, and/or refresher training. These findings indicate 

that implemented VIA training programs have been carried out in line with 

international recommendations[8-11], but more importantly, that the training 

recommendations are feasible to implement in real settings. With good training and 

sustained quality assurance and monitoring, screening of women with VIA followed 

by appropriate management of screen-positive women can reduce cervical cancer 

incidence and mortality[4,17,33]. However, VIA performance varies widely, and the 

VIA+ rates have shown high variability between countries[34] and within the same 

program or setting[35]. Although research studies have shown a high sensitivity, 

around 75%, the sensitivity reported from some real programmatic settings have 

ranged from 25% to 82%[36]. This is essentially due to the subjective nature of the 

test. The best way to compensate for that is to train the providers rigorously and 

organizing periodic refresher training and mentoring. 

 

A major pitfall in training is the lack of specific recommendation from international 

organizations. One size may not fit all, but some training guidance on the minimum 

requirements (e.g., duration of training, number of cases to be observed, and 

trainees to trainer ratio) will be very helpful. As the new WHO guidelines[5] refer to 

the screen and treat approach based on HPV primary screening followed by visual 

triage for treatment, it is important to have clear standards on how trainings should 

be conducted. Health providers must be trained to visually triage women eligible for 
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cryotherapy based on their HPV status and not on the presence of acetowhite 

lesions. Still, VIA will have a key role as a triage test after introduction of HPV test in 

some countries. A high proportion of women with a positive HPV test will not 

necessarily have cervical precancer or cancer, and to reduce the referral for all HPV-

positive women for colposcopy and/or treatment, many countries will use VIA to 

triage HPV-positive women (4). In setting with high prevalence of HIV, health 

providers will continue to perform VIA to triage women. WHO Academy is 

collaborating with IARC to develop a comprehensive learning program for providers 

of cervical cancer screening and treatment. 

 

We found that many of the included studies reported that their training program was 

adapted to their specific settings, but without explaining which kind of adaptations 

were done and on what basis. Without a complete published description regarding 

the details of the training programs, it can be challenging to implement courses that 

are known to be successful and replicate or build on the research findings[37]. In a 

systematic review on the context in which cervical cancer screening is delivered in 

India, the authors mention that many of the included studies did not provide any 

information on the training[38]. To improve future reporting on training to support 

cancer screening, we encourage authors to highlight the specific components of the 

training program, including how the training was delivered, and in what context. 

There are similar reporting tools in the literature, which could be used to adapted for 

this purpose; for example, the TIDieR (Template for Intervention Description and 

Replication) checklist[37] that is used to report interventions in healthcare. 
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Our review has highlighted a large variability in the organization, structure, content, 

and delivery of training. However, we have not assessed the quality and impact of 

training. Monitoring and evaluation of services are required and must be performed 

continuously at all levels[13]. This requires structured evaluation of the training 

monitoring the performance of the trainees. Initially, our aim was to explore quality 

indicators (such as VIA+, treatment, and referral rates), to explore the success of 

each training program. However, the quality indicators were too diversely reported 

between studies to link these data to the effectiveness of training programs, as this 

could contribute to clinical misleading results and erroneous conclusions. We found 

that most of the included studies only reported the average VIA+ rate by the length of 

the study programs, while studies reporting point estimates over time showed that 

the VIA+ rate with prolonged training reached an acceptable level. For future 

reviewers to be able to explore the effectiveness of VIA training programs, we 

recommend a more homogeneous reporting of the VIA+ rate and that the positivity 

rate after training is reported together with measurements over time. 

 

Study limitations 

Our search strategy was initially designed to identify studies on provider-directed 

interventions on cancer screening participation among disadvantaged populations. A 

limitation in our search is that some relevant keywords are missing, such as “VIA”. 

However, the search includes relevant keywords related to cervical cancer 

screening, provider training, and screening participation. We searched manually for 

additional papers of interest to ensure that relevant studies that potentially could be 

missing from our database searches were identified. 
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Figure legends 

 

Figure 1: Flow diagram 

Prisma flow chart of search results and study selection. 

 

Figure 2: VIA positivity rates over time 

Five studies reported serial point estimates of the VIA+ rate in percent over years. 

The five studies all provided prolonged training after the initial training course and 

showed that the VIA+ rates reached the expected level over time. The VIA+ in 

general population of women aged 30–60 years normally ranges between 5 and 

10%. 
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Table 1: Description of essential training components 

Essential training 

components 

Description 

1) Training course

delivered over a 

defined period of 

time 

The length of the training course should depend on the trainees’ skill-level at 

baseline and the amount of clinical practice available during training. The training 

should be long enough to ensure that the VIA screening services are delivered 

with both competence and confidence. The training should take place in a real 

clinical setting, if not the actual service-delivery site. A 5 to 10- day duration of 

training course is generally considered as appropriate for the trainees (clinicians, 

nurses, and midwives) to obtain adequate knowledge and clinical skills to deliver 

services competently. In a real health service setting it is challenging for the 

health professionals to leave their routine job for a longer duration to attend such 

targeted training. 

2) Theory-based

education 

The training course should contain theory-based elements, that cover the 

fundamental purpose, principles, and the specifics of the VIA procedure. There 

should be an emphasis on anatomy, physiology, and the etiology of cervical 

cancer at a level that is suitable for the selected trainees and that is highly 

practical. Understanding how VIA is performed and the interpreting the test by the 

nature of acetowhite reaction is required. 

3) Hands-on

competency-based 

skill acquisition 

The training course should include practical hands-on experience that ensures 

that each trainee can practice the VIA technique on an adequate number of 

women and, ideally, should be exposed to both test-positive and test-negative 

women. 

4) Client counselling Trainees should be trained to counsel women about the VIA screening process. 

Trainees should also know how to counsel a woman who is VIA-positive or who 

has cervical cancer, including the risks and benefits of the treatment methods 

offered. Training in counselling can take many forms, like watching video or real-

life demonstrations, practicing in a group or counselling a client as part of the VIA 

procedure. 

5) Visual aids The training course should contain visual aids to show trainees the spectrum of 

cervical diseases and normal physiological changes that may be observed. 

Photographs, digital images, flash cards, and interactive CD-ROMs are valuable 
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supplements to the learning process. Images should be in color and accompanied 

with VIA diagnosis from an expert for real-time comparison. 

6) Competency

assessment 

At the end of the training course, the trainees should demonstrate performance of 

all the steps of a procedure correctly and in the right order without prompting from 

a trainer. The trainee’s competency is best assessed with a performance 

checklist, and a specific score can be required as part of the successful 

completion of a training course. 

7) Quality

assurance 

The training course should incorporate a quality-assurance module into the 

general training to allow the trainees to understand the philosophy of quality 

assurance, its necessity and required components, and how quality assurance 

will affect their overall performance. The depth of information presented may vary, 

but the overall value of quality assurance and how to train people in quality 

assurance are core concepts. Supplying information about quality assurance 

relates to the way(s) in which records are kept, information is documented, and 

programs are tracked. Teaching providers to be effective supervisors is another 

required element of quality-assurance training. 

Table legend 

A table illustrating the seven key components of VIA training programs. 
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Table 2: Characteristics of included studies 

Included 

article 

Years of 

program 

implemented 

Country 

implemented 

Type of 

screening 

program 

Age-specific 

inclusion criteria 

Number 

of 

women 

screened 

Average 

VIA+ rate 

over the 

length of 

the 

program 

Number of 

trainees 

trained 

Health education level of 

the trainees included in the 

training program 

Shastri et 

al., 2014 

(17) 

1998-2011 India Screening 

approach 

with 

referral to 

treatment. 

35-64 years. 63,722 4,6% (2960/ 

63,722) 

over 12 

years. 

125 Primary health workers:  

women who had up to 10th 

grade education, with prior 

experience of working in 

community health programs, 

and good communication 

skills. 

Nuranna et 

al., 2012 

(18) 

2007-2010 Indonesia Screen-

and-treat 

approach. 

Unknown. 22,989 4,2% 970/ 

22,989) 

over 3 

years. 

2216 General practitioners, 

midwifes, public health 

cadres, and key people from 

the society. 

Martin et al., 

2014 (19) 

2009-2012 Guyana Screen-

and-treat 

approach. 

25-49 years. 21,597 13% (2860/ 

21,597) 

over 42 

months. 

71 Physicians, nurses, midwifes, 

and medical examiner. 
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Ouedraogo 

et al., 2018 

(20) 

2010-2014 Burkina Faso Screen-

and-treat 

approach. 

25-59 years. 13,999 8,9% over 4 

years. 

60 Gynecologists, general 

practitioners, and nurse-

midwifes. 

Shiferaw et 

al. 2016 (21) 

2010-2014 Ethiopia Screen-

and-treat 

approach. 

30-45 years. 16,527 10% (1656/ 

16,527) 

over 4 

years. 

77 Nurses, midwifes, and 

physicians. 

Shikha et al., 

2020 (22) 

2014-2017 India Screen-

and-treat 

approach. 

30-60 years. 100,836 5,4% (5477/ 

100,863) 

over 3 

years. 

150 Obstetricians, gynecologists, 

and general practitioners. 

Talama et 

al., 2020 

(23) 

2017-2018 Malawi Screen-

and-treat 

approach. 

25-49 years. 547 3,9% over 1 

year. 

6 Nurses. 

Awolude, 

Oyerinde et 

Akinyemi, 

2018 (24) 

2016-2017 Nigeria Screen-

and-treat 

approach. 

All women. 950 6,9% (66/ 

950) over 1 

year. 

51 Physicians, nurses, midwifes, 

and community health 

workers. 

Bernstein et 

al., 2018 

(25) 

Unknown Tanzania Screen-

and-treat 

approach. 

All women. 556 10,6% (59/ 

556) over 5 

days. 

11 Health care workers. 

Parham  et 

al., 2015 

(26) 

2006-2013 Zambia Digital 

enhanced 

screen-

and-treat 

approach. 

All women. 102,942 20% 

(20,319/ 

101,867) 

over 7 

years. 

Unknown. Nurses. 
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DeGregorio 

et al., 2017  

(27) 

2007-2014 Cameroon Digital 

enhanced 

screen-

and-treat 

approach. 

HIV-positive 

women >21 years, 

and HIV-negative 

women or 

unknown status 

>25 years.

44,979 9% (4042/ 

44,979) 

over 8 

years. 

25 Nurses. 

Ramogola-

Masire et al., 

2012 (28) 

2009-2011 Botswana Digital 

enhanced 

screen-

and-treat 

approach. 

All women. 2175 11,6-35% 

(253+506/ 

2175) over 

2 years. 

 Unknown. Nurses and midwifes. 

Asgary et 

al., 2020 

(29) 

2016-2018 Eswatini Digital 

enhanced 

screen-

and-treat 

approach. 

25-49 years. 4247 13,4% (570 

/4247) over 

1,5 years. 

3 Nurses and midwifes. 

Yeates et 

al., 2020 

(30) 

2016-2017 Tanzania Digital 

enhanced 

screen-

and-treat 

approach. 

> 25 years. 10,545 Unknown. 52 Nurses, clinical officers, 

assistant medical officers, 

and 

obstetricians/gynecologists. 
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Table 3: The reporting of essential components for VIA training courses 

 

 

* Additional information retrieved through email correspondence with corresponding author. 

 

Included 

article 

[ref] 

Year of 

implemen

tation 

Screening program 

approach 

Duration 

of training 

course 

Theoretical 

education 

Practical 

hands-on 

Client 

counselling 

Visual 

aids 

Competency 

assessment 

Quality 

assurance 

[17] * 1998 Screening 4 weeks Y* Y* Y* Y* Y* Y* 

[18] 2007 Screen-and treat (S&T) 5 days Y Y   Y  

[19] * 2009 S&T 6 days Y Y Y* Y* Y* Y* 

[20] * 2010 S&T 6 days Y Y Y Y Y* Y 

[21] * 2010 S&T 5 / 10 days Y Y Y Y Y* Y* 

[22] * 2014 S&T 3 days Y Y Y* Y* Y*  

[23] * 2017 S&T 5 days Y Y*   Y*  

[24] 2016 S&T 5 days Y Y Y Y Y Y 

[25] Unknown S&T 5 days Y Y  Y Y  

[26] 2006 Digital enhanced S&T 2 weeks Y Y     

[27] * 2007 Digital enhanced S&T 2 weeks Y Y* Y* Y Y Y* 

[28] 2009 Digital enhanced S&T 8,5 weeks Y Y   Y Y 

[29] * 2016 Digital enhanced S&T 1 week Y Y  Y Y*  

[30] * 2016 Digital enhanced S&T 6 days Y* Y*  Y* Y  
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Figure 1. Flow diagram 
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20 articles excluded 

16 were abstracts or 
conference papers. 
2 were not on VIA 
screening. 
2 were pilots of included 
studies. 

14 studies included in the systematic 
review (from 14 individual studies) 

4867 records identified through database 
searching 

Embase (n = 2366); PubMed (n= 1687); 
Web of Science (n=814) 
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3217 records after duplicates removed 

3182 records excluded 
based on title and 

abstract 

35 articles assessed for eligibility 

11 additional records 
identified through 

searching of reference 
lists 
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Figure 2: VIA positivity rates over time 

Graph uploaded as a separate file. 
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