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Abstract
Cancer screening rates among immigrant and refugee populations in high income countries is significantly lower than 
native born populations. The objective of this study is to systematically review the effectiveness of interventions to improve 
screening adherence for breast, cervical and colorectal cancer among Somali immigrants. A literature search was conducted 
for the years 2000–2021 and eight studies met eligibility criteria. The following intervention components were found to 
increase adherence to cervical cancer screening: home HPV test, educational workshop for women and education for general 
practitioners. A patient navigator intervention was found to increase screening for breast cancer. Educational workshops 
motivated or increased knowledge regarding cancer screening for breast, cervical and colorectal cancer. However, most of 
the studies had limitations due to methodology with potential for introduction of bias. Therefore, future studies comparing 
effectiveness of specific intervention components to reduce disparities in cancer screening among Somali immigrants and 
refugees are encouraged.
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Introduction

Breast, cervical and colorectal cancer account for 24.6% of 
cancer diagnoses and 19.5% of cancer mortality worldwide 
and they are distinguished by the fact that there are cost-
effective screening tests that detect cancers at earlier stages 
and reduce cancer-associated mortality at the population 
level [1, 2]. However, implementation of screening programs 
is distributed unequally at a global scale as well as within 
countries and regions [3–5]. In high income countries, can-
cer screening rates among immigrant and refugee popula-
tions is significantly lower than native born populations [6].

Somali immigrants and refugees represent one of the larg-
est groups of African immigrants to high income nations. 
Refugees from Somalia began arriving in North America 
and Europe in the 1990’s due to a civil war in their home-
land. Cancer screening disparities remain significant among 
Somali populations. In a clinic-based sample from Min-
nesota, screening rates for breast, cervical, and colorectal 
cancer among Somali immigrants in the United States is 
significantly lower than for non-Somalis [5]. A study in 
Portland, Maine comparing Somali women with Cambo-
dian and Vietnamese women showed Somali women were 

 *	 Ahmed A. Mohamed 
	 Mohamed.AhmedShafii@mayo.edu

	 Vishal Shah 
	 Shah.Vishal1@mayo.edu

	 Jane W. Njeru 
	 Njeru.Jane@mayo.edu

	 Mark L. Wieland 
	 Wieland.Mark@mayo.edu

	 Lila J. Finney Rutten 
	 Rutten.Lila@mayo.edu

	 Larry J. Prokop 
	 Prokop.Larry@mayo.edu

	 M. Hassan Murad 
	 Murad.Mohammad@mayo.edu

1	 Department of Medicine, Mayo Clinic, 200 1st Street SW, 
Rochester, MN 55905, USA

2	 Quantitative Health Sciences, Mayo Clinic, Rochester, MN, 
USA

3	 Mayo Clinic Libraries, Mayo Clinic, Rochester, MN, USA
4	 Mayo Clinic Evidence‑Based Practice Center, Mayo Clinic, 

Rochester, MN, USA

http://orcid.org/0000-0002-1328-7392
http://crossmark.crossref.org/dialog/?doi=10.1007/s10903-023-01532-y&domain=pdf


386	 Journal of Immigrant and Minority Health (2024) 26:385–394

1 3

less likely to undergo recommended screenings for breast, 
cervical, and colorectal cancer [7]. Similarly, a study on cer-
vical cancer screening among immigrant women at an inter-
national medical clinic in Seattle, Washington showed that 
Somali women were significantly less likely to get screening 
[8]. Among Somali immigrants in Minnesota, the colorectal 
cancer screening rate is the lowest of any examined demo-
graphic at 35.5% as compared with 73.5% statewide [9].

Somali women in European countries also have lower 
screening rates as compared to the general population. In 
Finland, Somali women (N = 113) had an age-adjusted cer-
vical cancer screening rate of 41% (95%CI 31.4–50.1) as 
compared with 94% (95%CI 91.4–95.9) among Finns [10]. 
In a more recent study by Idehen et al. screening participa-
tion was even lower among Somali women who were 84% 
less likely to undergo screening as compared to Finns [11]. 
Similar disparities have been noted in studies conducted in 
Denmark and Norway [12, 13].

Barriers to screening have been well-studied, especially 
among Somali women as compared to Somali men. Barri-
ers to screening have included lack of education on screen-
ing, lack of familiarity and distrust toward the health care 
system, religious beliefs and fatalism, fear and embarrass-
ment [14–24]. However, the effectiveness of interventions 
to address known barriers and reduce cancer screening dis-
parities among Somali immigrants and refugees have not 
been well-studied. To characterize the literature to date and 
identify evidence gaps, we conducted a systematic review 
to evaluate interventions aiming to improve adherence to 
screening for breast, cervical and colorectal cancer among 
Somali immigrants or refugees in the United States and 
Europe.

Methods

This systematic review was conducted according to a pro-
tocol established a priori and is reported according to the 
preferred reporting items for systematic reviews and meta-
analyses statement (PRISMA) [25]. The PRISMA checklist 
is provided in the Appendix A [26].

Literature Search Strategy

A comprehensive search of several databases from Janu-
ary 1, 2000 to January 28th, 2021, in English language, 
was conducted. This time period is when a large Somali 
immigrant population resettled in Minnesota. This search 
was updated on January 17, 2022. The databases included 
Ovid MEDLINE(R) and Epub Ahead of Print, In-Process 
& Other Non-Indexed Citations and Daily, Ovid EMBASE, 
Ovid Cochrane Central Register of Controlled Trials, Ovid 
Cochrane Database of Systematic Reviews and Scopus. The 

search strategy was designed and conducted by a medical 
reference librarian with input from the study investigators. 
Controlled vocabulary supplemented with keywords was 
used to search for screening interventions for colon, breast, 
and cervical cancer for adult Somali immigrants. The actual 
strategy listing all search terms used and how they are com-
bined is available in the Appendix B.

Eligibility Criteria

Eligibility criteria included studies that evaluated interven-
tions for breast, cervical and/or colorectal cancer screening 
in Somali immigrant population. Eligible study designs were 
randomized controlled trial (RCT) or observational stud-
ies with comparator arms that were available in full text in 
English. Study population was adult ages 21 years and above 
since cervical cancer screening starts after age 20 in many 
countries [27, 28].

Data Extraction

Two reviewers [AM and VS] independently screened stud-
ies for inclusion and exclusion criteria for studies retrieved 
through the search strategy. Any disagreements were dis-
cussed and resolved by the reviewers, but an independent 
arbitrator was available for further review, if necessary.

A data abstraction table was developed to extract the char-
acteristics of the eligible studies and information about the 
effectiveness the interventions. The data collected included: 
author(s) and year of publication; study design; intervention 
component(s); malignancy targeted; population; sample size 
of Somali participants; age and sex; screening adherence rate 
for controls, and screening adherence rate for intervention 
group. This table was created and reviewed by the reviewers 
prior to abstraction. Two reviewers [AM and VS] abstracted 
all data and all authors independently reviewed all data. If 
clarification of data was needed, the primary author of the 
included study was contacted by e-mail. No assumptions 
were made about any missing or unclear information.

The effect size quantified the magnitude of difference 
between two groups or a single group pre/post-intervention. 
The effect size was also presented as the percentage point 
difference between two groups, or the percent change from 
baseline of a single group. Effect measurements presented 
in terms of statistical significance (p-values) were also 
reported.

Risk of Bias Assessment

Risk of bias assessment was conducted using the RoB 2: 
A revised Cochrane risk-of-bias tool for randomized trials 
and risk of bias in non-randomized studies-of interventions 
(ROBINS-I) for the observational studies [29, 30].
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Data Synthesis

We pursued a complex intervention synthesis in which the 
goal was to identify the components of intervention that are 
likely effective so that they can be incorporated in future 
interventions [31]. Data were insufficient for meta-analysis 
and were reported narratively. High level of heterogeneity 
was assumed due to differences in study design and the lim-
ited number of studies included. Synthesis was stratified by 
interventions (comparative vs. non-comparative).

Certainty in the Evidence

We used the grading of recommendation, assessment, devel-
opment and evaluation (GRADE) approach to rate certainty 
in the evidence following a framework tailored for scenarios 
in which a meta-analysis is not feasible [32].

Patient and Public Engagement

One investigator (AM) represented the population addressed 
in this systematic review and provided the population per-
spective when developing the protocol and synthesis of the 
systematic review [33].

Results

Search Results and Included Studies

Out of 42 studies screened from five databases and regis-
ters, eight studies met eligibility criteria and were included 
(Fig. 1). Studies without an intervention component (n = 31) 
were excluded. Publications including preliminary data from 
studies included in the review (n = 2) were also excluded. 
Included studies were published between 2013 and 2021.

Study Characteristics

Five studies were conducted in the United States and three 
studies were conducted in Norway. Two were randomized 
controlled trials and six were non-randomized studies. Four 
studies addressed only cervical cancer screening interven-
tions, two studies evaluated interventions for cervical and 
breast cancer, one study was only on breast cancer screening, 
and one study evaluated a colorectal cancer screening inter-
vention. A total of 31 Somali men and at least 3,689 Somali 
women were included. One study had a mixed immigrant 
population grouping women from Somalia, Pakistan and 
Poland [34]. Study characteristics and outcomes are pre-
sented in Table 1. The results of the risk of bias assessment 
are shown in Table 1 and details of the assessment results 
are shown in Appendix C.

Interventions

All studies showed an improvement in at least one measure 
related to adherence to cancer screening in the interven-
tion group. Four studies showed that the interventions were 
effective in increasing cancer screening uptake (breast and 
cervical cancer), three studies showed that study participants 
were motivated to get screening (breast and cervical) and 
one study showed increased understanding of the benefits 
of screening (colorectal cancer).

1.	 Comparative studies
•	 A RCT conducted by Sewali et al. in the United States 

showed that women who received an at-home HPV pri-
mary test for cervical cancer screening were more likely 
to complete cervical cancer screening than those who 
received a Pap smear in the clinic [OR 14.18 (95%CI 
2.73–73.51)] [35].

•	 A cluster RCT conducted by Møen et al. in Norway 
showed that an educational intervention for primary 
care providers resulted in an increased odds of patients 
being screened for cervical cancer among patients in 
the intervention region [OR 1.24 (95%CI, 1.11–1.38)] 
compared to standard of care, adjusting for baseline 
screening rates [34]. For women from Somalia, Paki-
stan and Poland, the odds of screening was higher post-
intervention among previously unscreened participants, 

Records identified from 
databases and registers (n = 83)

Records removed before 
screening:

Duplicate records removed 
(n = 40)
Records marked as ineligible 
by automation tools (n = 0)
Records removed for other 
reasons (n = 0)

Records screened
(n = 43)

Records excluded
(n = 1)

Reports sought for retrieval
(n = 42)

Reports not retrieved
(n = 0)

Reports assessed for eligibility
(n = 42) Reports excluded:

No intervention (n = 31)
Abstract only (n = 2)
Duplicate study (n =1)

Studies included in review
(n = 8)
Reports of included studies
(n = 8)
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Fig. 1   PRISMA flow diagram of identification of studies
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OR 1.74 (1.17–2.61). Participants from these countries 
were combined in the analysis due to the low number of 
women from Somalia and Pakistan. Also, for that immi-
grant population, when further adjusted for patient and 
GP characteristics, the model still showed an effect but 
lost statistical significance (OR 1.54 (0.99–2.40).

2.	 Non-comparative studies
•	 Nakajima et al. evaluated an educational intervention 

with a video on colorectal cancer screening presented 
to 31 Somali men with baseline screening status 26% 
screened [36]. This study had a one-group pretest–post-
test design. Post-intervention survey showed a positive 
change in understanding cancer risk (80%) and benefits 
of CRC screening (90%), (50%; P = 0.012, P < 0.001, 
respectively). Also, 93% of participants agreed that the 
video contained useful information.

•	 A retrospective cohort study conducted by Percac-Lima 
et al. evaluated a patient navigator intervention in the 
United States. The study showed that unadjusted mam-
mography screening rates increased to 87.5%, from a 
baseline of 46.4% among Somali women [37]. Prior 
to implementation of the patient navigator interven-
tion, adjusted mammography rates were lower among 
refugees including Somali, Serbo-Croatian, and Arabic-
speaking women, (64.1%, 95%CI 49–77%) compared to 
English-speaking (76.5%, 95%CI 69–83%) and Span-
ish-speaking (85.2%, 95%CI 79–90%) women. Post-
intervention adjusted screening rates in refugee women 
(81.2%, 95%CI 72–88%) were similar to the rates in 
English-speaking (80.0%, 95%CI 73–86%) and Spanish-
speaking (87.6%, 95%CI 82–91%) women.

•	 Pratt et al. conducted a qualitative study with a pre/post-
intervention survey on a three-hour-long religiously 
tailored workshop on breast and cervical cancer [38]. 
The workshop included videos and discussion with 30 
Somali women and 11 imams (Muslim religious lead-
ers). Post-intervention, 30/30 (100%) of women reported 
that they were more likely to get mammogram or Pap 
smear (baseline 16/30 overdue for mammogram and 
11/30 overdue for Pap smear). However, 28/30 planned 
to get screening vs. 24/30 pre-intervention (p-value 
0.13).

•	 Qureshi et al. studied an educational presentation with 
multiple components (oral, video, demo of equipment, 
appointment scheduling, etc.) presented to Somali 
women in Norway [39]. The study was initially designed 
as a cluster RCT but converted to pre-post intervention 
survey design due to concerns about contamination. 
Authors noted that the Somali immigrant population 
would meet each other relatively frequently, more so 
than the majority population. Additionally, immigrant 
households were finely dispersed across the study area, 
adding to the challenge of cluster randomization. Fol-Ta
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lowing the intervention, 116/128 (90.6%) Somali women 
said that they would contact their health care provider to 
get screening.

•	 Qureshi et al. was a follow up prospective cohort study 
on the same educational intervention from Qureshi et al. 
[39]. However, this study was examining the screening 
status of women in the four geographical areas where 
the intervention was held versus the control area, which 
was the city of Oslo, Norway. The proportion of Somali 
women screened in the intervention areas increased by 
0.06 (95% CI; 0.02–0.10) in the 3 years post intervention 
[40].

•	 Watanabe-Galloway et al. was a qualitative study on 
a 2 day educational workshop on breast and cervical 
cancer screening. Post-intervention, 43/43 (100%) of 
women were motivated to talk to their health care pro-
vider about cancer screenings [41].

Risk of Bias and Certainty in Evidence

Due to variations in outcome measures, the results could not 
be combined to perform a meta-analysis. The risk of bias 
was low in the two randomized controlled trials but moder-
ate or high in the non-randomized studies. The certainty in 
the evidence derived from the two RCTs supporting an effect 
of the intervention on measures related to cancer screening 
adherence was judged to be moderate. The intervention com-
ponents applied in these trials were educational intervention 
targeting physicians and home test kit for HPV.

Patient and Public Engagement

Of the eight studies, six studies engaged patients in the 
research process.

1.	 In Moen et al. immigrant women were not engaged dur-
ing the study [34].

2.	 Sewali et al. collaborated with Somali community part-
ners to develop culturally appropriate study materials 
[35].

3.	 In Nakajima et al. investigators shared ideas on colorec-
tal cancer screening from the literature and community 
partners shared cultural perspectives [36]. Footage for 
the video intervention was produced at a “Somali TV” 
studio.

4.	 Percac-Lima et al. engaged Somali patients and Somali 
speaking patient navigators in adapting study materials 
[37].

5.	 Pratt et al. partnered with a local mosque to develop 
faith-based messaging [38].

6.	 In Qureshi et al. a Somali female research assistant 
recruited participants and a male Somali nurse led the 
intervention [39].

7.	 Qureshi et al. [40] was a follow-up study on the interven-
tion in Qureshi et al. [39]. Patient and public engage-
ment was referred to in the context of the 2019 study.

8.	 Watanabe-Gallow et al. engaged Somali women and 
individuals who worked with Somali women through 
community organizations [41].

Discussion

This systematic review evaluated the effectiveness of inter-
ventions to improve screening adherence for breast, cervical 
and colorectal cancer among Somali immigrants. All seven 
interventions in the included studies were found to be effec-
tive. Most interventions addressed cervical cancer screen-
ing followed by breast cancer screening and only one study 
focused on colorectal cancer screening. This may be due to 
the scant literature on perceptions of any cancer screening 
among Somali men and colorectal cancer screening among 
Somali women (Ali et al. 2021) [23, 24, 42]. Interventions 
targeting education on cancer screening were the most com-
mon, appearing in five of the eight included studies. The 
other three studies addressed health-care system navigation, 
religious misconceptions regarding screening tests, and one 
study evaluated an innovative screening method.

Educational Interventions/Workshops

Educational interventions in the included studies showed 
varying levels of impact on increasing cancer screening 
among Somalis, but all were found to be effective. In quali-
tative studies exploring barriers and facilitators to cancer 
screening among Somali women, educational interventions 
were the most recommended facilitators to what the study 
participants perceived to be a lack of knowledge of or prior 
experience with cancer screening [15, 17–19, 21, 22, 43, 
44]. Education at health care centers and community centers 
delivered through workshops and seminars were among the 
recommended interventions for increasing cervical cancer 
screening [19]. Indeed, workshops were the most common 
form of education delivery among the included studies. Four 
of the five studies that included workshops used videos as 
part of the intervention. Prior qualitative studies showed 
that videos/visual presentations and stories from members 
of the Somali community were thought to be more effective 
than written format to address knowledge gaps [14]. A focus 
group participant in one study recommended, ‘[We need] 
videos …survivors’ stories, individuals who had colorec-
tal cancer, and [more discussion] about how important it 
is to get screened … [23].’ All educational interventions 
had more than one component such as verbal presentations, 
videos, and screening equipment demonstration. This is 
consistent with qualitative studies where a combination of 
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interventions addressing the multilevel barriers were thought 
to be more effective in increasing cancer screening among 
Somali women [17–19, 23, 45].

Religiously Tailored Messaging

One study included in this review used an intervention with 
religiously tailored messaging [38]. This was follow up to a 
focus group study with Somali women and men that showed 
a positive reception to faith-based messaging for breast and 
cervical cancer screening [44]. Another qualitative study had 
also recommended involving Somali community and faith 
leaders to address concerns about modesty and fatalistic 
beliefs, which have been barriers to breast and cervical can-
cer screening adherence [42]. Religion plays an important 
role in the lives of Somalis with the majority identifying 
as Muslim. Involving religious leaders such as imams in 
educational interventions can help to present screening rec-
ommendations in the context of the Islamic faith and clarify 
misconceptions. Religion was also seen as a coping mecha-
nism in one study where a combination of faith and Western 
medicine seen as important for treatment of disease [18]. 
Therefore, interventions to increase cancer screening adher-
ence would benefit from involvement directly or indirectly 
of religious leaders.

Healthcare System Navigator

One study included in the review evaluated healthcare sys-
tem navigators to improve breast cancer screening among 
Somali women. Immigrant women including Somalis have 
reported that one of the barriers to screening is the lack of 
preventive care and fewer medical resources in their home 
countries, especially in the context of war and migration [15, 
16, 46]. Navigating the health care system can be challeng-
ing for immigrants, and Somalis have noted this as a barrier 
to cancer screening in prior studies. One potential solution 
is a health care system navigator or patient navigator. In Per-
cac-Lima et al. appointment reminders were recommended 
by Somali women as facilitators for mammography [37]. 
While concerns have been raised about the cost-effectiveness 
and sustainability of patient navigators [47], a recent review 
on the perceptions, beliefs, and barriers to cancer screening 
among Somalis showed that existing literature focuses on 
individual and community-level barriers to screening with 
few studies on systemic challenges such as navigating the 
health care system [24]. Assistance with navigating the test-
ing process could overcome systemic barriers.

Home Testing Kits for Cancer Screening

One study included in the review showed improvement in 
cervical cancer screening with mailed HPV at-home test kits 

[48]. Howard et al. showed that immigrant women with low 
socio-economic status perceived self-sampling for HPV to 
be beneficial but were hesitant about self-sampling due to 
concerns such as uncertainty about correctly performing the 
sampling and fear of hurting themselves [43]. However, mul-
tiple studies have shown that acculturation is associated with 
increased knowledge and uptake of recommended screenings 
[7, 16]. Future studies should assess the role of home-based 
kits for colorectal cancer screening among Somali patients.

Patient and Public Engagement

Somali immigrants were involved at different stages of the 
research process in six of the eight included studies. Most of 
the engagement occurred during the execution phase of the 
research process (e.g., study design and procedures, recruit-
ment and participation, and data collection) [33]. While this 
ensures completion of the studies, including patients and 
service users in the preparatory and translational phases of 
research could potentially result in sustainable interventions 
that address health priorities for the affected communities 
[33, 49].

Limitations

This review is limited by the number of published studies 
evaluating cancer screening interventions among Somali 
immigrants. Furthermore, the risk of bias was high for the 
non-randomized studies, which made up the majority of the 
included studies. Finally, we did not calculate inter-rater 
reliability between the two reviewers, though authors held 
meetings to compare findings and develop consensus.

Conclusion

The scant literature focused on interventions to increase 
cancer screening among Somali immigrants and refugees, 
points to a great need for further research to develop, imple-
ment and evaluate interventions aimed at increasing cancer 
screening and reducing screening disparities. Our systematic 
review provides a ready foundation to facilitate development 
of future studies to rigorously test intervention components 
alone or in combination. These studies are urgently needed 
to reduce cancer screening disparities among Somali immi-
grants and refugees.

Supplementary Information  The online version contains supplemen-
tary material available at https://​doi.​org/​10.​1007/​s10903-​023-​01532-y.
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