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Background: Cancer screening utilization can aid in the early diagnosis and treatment of cancer. However, the current scenario of
the knowledge and practice regarding cancer screening remains unclear as the authors do not have sufficient studies. Hence, the
authors conducted this systematic review and meta-analysis to assess the situation of cancer screening utilization and knowledge.
Methods: A systematic literature review was conducted to identify all studies on knowledge and practice regarding cancer
screening in the Nepalese population. Data extraction and analysis were done with SPSS and CMA-3.
Results: The authors identified a total of 5238 studies after database searching, and 19 studies were included in a narrative
synthesis. Lack of awareness and knowledge was the major barrier in cervical, breast, and testicular cancer screening. In cervical
cancer screening, the most common reason for screening was the advice of health personnel in 85% of respondents, and the barrier
was lack of awareness in 49.33% of participants.
Conclusion: The knowledge and practice of cancer screening is lacking in Nepal, as shown by our review. More educational and
awareness programs, easy access to screening services, and elimination of sociocultural barriers are necessary to increase the
utilization of screening services.
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Background

Cancer screening is an integral component to reducing morbidity
and mortality from cancer[1]. We do not have national cancer
registries in the country. Only national screening guidelines
implemented in the country was the national guideline for
Cervical Cancer Screening and Prevention (CCSP) launched in
2010 and revised in 2017[2]. The goal was to screen for cervical
cancer in 50%of women aged 30–60, which was later changed to
70%, screening utilization was reported to be just 5.4% as

published by Nepal STEPS Survey 2019[3]. The cervical and
breast cancer screening programme implementation guideline
2077 added breast cancer screening guidelines to screen young
adolescent females and women free of cost[4]. The policy
emphasizes clinical breast examination, teaching about self-
breast examination, and facilitation on the specialist review.
However, clear policy on screening frequency is lacking. Lack of
awareness, ignorance, sociocultural barriers, perceived economic
burden are all responsible for underutilization of the screening
services[5–10]. We conducted this systematic review and meta-
analysis to see the current situation of knowledge and practice of
cancer screening.

HIGHLIGHTS

• Cancer screening is effective at reducing morbidity and
mortality associated with cancer.

• US Preventive Services Task Force (USPSTF) has Level A
recommendation for cervical and colorectal cancer screen-
ing, level B recommendation for lung and breast cancer
screening, and D for testicular cancer screening.

• For Low–middle-income countries, several barriers like
lack of knowledge, financial problems, lack of support
from family members, and limited access to services pose a
problem in screening utilization.

• Education and awareness, support from family and
friends, and easy access to health care can facilitate
screening utilization.
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Methods

This systematic review was conducted in accordance with the
Preferred Reporting Items for Systematic Reviews and Meta-
Analysis (PRISMA) statement, Supplemental Digital Content 1,
http://links.lww.com/MS9/A316[11]. The study protocol was
registered in PROSPERO prior to the conduct of the review.

Selection of studies

Inclusion criteria

We included studies published in the English-language reporting
empirical data obtained in Nepal. Studies were included if there
was data on knowledge or practice for participants for cervical,
testicular, lung or breast cancer.

Exclusion criteria

We excluded articles that could not be classified as empirical lit-
erature (e.g. commentaries, discussion papers, journalistic inter-
views, policy reports), reviews, studies on other topics on cancer
not related to screening (e.g. mortality), and studies on mixed
populations (e.g. South-Asians) unless separate results for people
with cancer screening in Nepal could be isolated. Studies
reporting on adults younger than 18 years were excluded.

Search strategy

The study followed the "Cochrane Guidelines for Systematic
Reviews of Health Promotion and Public Health Interventions"
in designing the search strategy. PubMed, Embase, and Scopus
were searched for English-language articles published. The search
terms and keywords related to cancer screening. The supple-
mental appendix contains the detailed search strategy.
(Supplementary file 1, Supplemental Digital Content 2, http://
links.lww.com/MS9/A317).

Study selection

Study selection was performed by (1) independent screening of
titles and abstracts (A.A., S.G., B.K.), and (2) Independent
screening of full texts of all hits judged suitable in the first step
(A.A., S.G., B.K.). Discrepant ratings were discussed and agreed
upon in consensus meetings (A.A., S.A., S.G., B.K.).

Data extraction, synthesis and analysis

A data extraction form including author, year, study title, type of
cancer, type of screening method, type of journal, screening rate
was prepared and the included articles were extracted by A.A.,
S.G., B.K. and R.Y. and checked by S.A. and S.S. Given the large
heterogeneity of the included studies, a narrative synthesis of the
data was performed. The heterogeneity of the studies was cal-
culated using the I2 statistics and represented using forest plots
with CMA-3 for meta-analysis and SPSS 22 for descriptive ana-
lysis. The quality of the studies was assessed using the JBI
critical appraisal tool for descriptive cross-sectional studies
(Supplementary file 2, Supplemental Digital Content 3, http://
links.lww.com/MS9/A318)[12].

Results

Study selection

A total of 5238 studies were identified, and 2096 duplicates were
removed. Title and abstracts of 3142 studies were screened, and
3042 studies were excluded. Full texts of 100 studies were
assessed, and 81 studies were excluded for definite reasons. A
total of 19 studies were included in this systematic review (Fig. 1).

Study characteristics

All 19 studies were cross-sectional studies[5–10,13–25]. Most
studies were published in international journals (n=14)[5–9,13,15,17,
18,20–24] while only five studies were published in national
journals[10,14,16,19,25] 13 studies were community-based[5,7,10,13–15,
17–21,23,24], while six studies were hospital-based[6,8,9,16,22,25] The
summary of included studies is shown in Table 1.

Cancer screening

Most studies (n= 14) were related to cervical cancer[5,8–10,
13,14,16,17,19,20,22–25]. Only three studies were related to breast
cancer screening[6,15,21]. One study was dedicated to testicular
cancer[7]. A single study was related to knowledge and attitude
toward cancer screening in general[18].

Study settings and location

Most of the studies (n= 5) were performed in the Kathmandu
district[6,14–16,25] followed by three studies each in the Chitwan
district[7,8,22] and Kaski district[18,21,24]. Three studies included
patients from more than one district[5,13,23]. The location of the
studies, excluding three studies done in multiple districts, is
shown in Figure 2.

Cervical cancer screening

Reported parameters

Seven studies reported if patients had heard of cervical cancer
screening in general[13,14,17,20,23–25]. Knowledge regarding the
correct age of screening was tested in five studies[8,9,14,22,24]. Data
on participants who had undergone screening at least once was
available in 13 studies[5,8–10,13,16,17,19,20,22–25]. The reported
parameters of cervical cancer screening studies are shown in
Figure 3.

Heard of cervical cancer screening in general

Seven studies reported if patients had heard of cervical cancer
screening in general[13,14,17,20,23–25]. Pooling of the data showed
that out of 2766 respondents, 59.61%had never heard of cervical
cancer screening (Fig. 4).

Knowledge on starting age of cervical cancer screening

Knowledge regarding the correct screening age was tested in five
studies[8,9,14,22,24]. Pooling of the data showed that among 1069
respondents, only 21.14% knew the correct starting age of cer-
vical cancer screening. The proportion of the participants who
knew the starting age of screening is presented in Figure 5.
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Knowledge of the correct cervical cancer screening interval

Six studies had data on the proportion of participants who knew the
correct interval of screening[8–10,14,22,24]. Pooling of the data showed
that only 5.36% of 1341 respondents knew the correct interval of
screening methods. In all the studies, participants who did not know
the correct screening interval were significantly higher than those who
knew the correct one. In all studies, the percentage of participants
who correctly knew the accurate screening interval was less than
10%; the highest percentage was 9.8% in a study by Thapa et al.[9]

The number and proportion of participants with knowledge of the
correct interval of cervical cancer screening are presented in Figure 6.

Screening practice

Cervical cancer screening utilization

Data on participants who had undergone screening at least once was
available in 13 studies[5,8–10,13,16,17,19,20,22–25]. Among 13 studies,

five were hospital-based[8,9,16,22,25], and eight were community-
based[5,10,13,17,19,20,23,24]. The proportion of patients who had never
been screened for cervical cancer was significantly higher than those
who had been screened at least once in their lifetime. Pooling of the
data from 13 studies shows that 74.58% of 4246 participants had
never been screened for cervical cancer in their lifetime (Fig. 7). Two
studies with the highest percentage of participants screened at least
once were Pandey RA (47.58%) and Shrestha AD (44.88%)[17,24].
The forest plot of at least one screening utilization in hospital settings
showed the utilization rate to be 19.7%, while the utilization rate in
community settings was 27.3%. Due to the heterogeneity of the
included studies, random effects model was used for both forest
plots. The forest plot of the hospital and community settings are
shown in Figures 8 and 9, respectively.

Use of cervical cancer screening at regular intervals

Only two studies had data regarding the regular use of screening
at correct intervals[22,24]. In a study by Ranabhat and colleagues,

Figure 1. PRISMA flow diagram.
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among 98 patients, no one used screening regularly, whereas in a
study by Shrestha, 10.12% of respondents were using screening
at regular and correct intervals.

Reason for cervical cancer screening initiative

Three studies reported on the reason for taking a screening
initiative[5,17,19] Pooling of the data showed that 85% of 227
participants had undergone screening under the advice of health

personnel. 12% took the initiative by themselves for screening,
while family and friends were responsible in 3% of cases. The pie
chart is presented in Figure 10.

Barriers to cervical cancer screening

Five studies had data on the barrier to the use of cervical cancer
screening[5,8–10,25]. Multiple responses were allowed by the
questionnaires used in the studies. Pooling of the data showed

Figure 2. District map of Nepal and the number of studies done in those districts. Studies done in more than 1 district not included in the above diagram.

Table 1
Summary of included studies

References
Cancer

screening Study population District Sample size Mean age ± SD
Screening utilization

(at least once)

Baral et al.[14] Cervical cancer Community-based Kathmandu 170 31.49± 8.70 —

Bhandari et al.[15] Breast cancer Community-based Kathmandu 500 48.2± 5.2 —

Bhatt et al.[6] Breast cancer Hospital-based Kathmandu 100 37 —

Dhakal et al.[7] Testicular Cancer Community-based Chitwan 402 23.51 46/402
Ghimire et al.[16] Cervical Cancer Hospital-based Kathmandu 220 34.38± 9.4 85/220
Heera et al.[10] Cervical Cancer Community-based Morang 280 40.2± 9.16 84/280
Koirala et al.[18] All cancer type Community-based Kaski 180 42 21/180
Maharjan et al.[13] Cervical cancer Community-based Jumla & Rupandehi 510 Mountainous 30.60± 9.92 Terai

31.03± 10.76
91/510

Nepal et al.[19] Cervical cancer Community-based Bhaktapur 360 40 116/360
Pandey et al.[17] Cervical cancer Community-based Kavrepalanchok 180 42.64± 9.21 69/145
Poudel et al.[20] Cervical cancer Community-based Lalitpur 506 Students 15.0± 1.0 Mothers

40.4± 5.5
38/253

Ramtel et al.[5] Cervical Cancer Community-based Dolakha, Sindhupalchok,
Bhaktapur

400 45 42/400

Ranabhat et al.[22] Cervical cancer Hospital-based Chitwan 607 35.3± 10.2 98/607
Ranjit et al.[23] Cervical cancer Community-based 15 districts 816 38.12± 12.20 39/106
Sathian et al.[21] Breast cancer Community-based Kaski 1420 41.5 —

Shrestha et al.[24] Cervical cancer Community-based Kaski 729 45.9± 7.7 316/704
Shrestha et al.[8] Cervical cancer Hospital-based Chitwan 96 38.83± 6.57 18/96
Thapa[25] Cervical cancer Hospital-based Kathmandu 205 30.1± 9.2 34/205
Thapa et al.[9] Cervical cancer Hospital-based Jumla 360 30.13± 10.4 49/360
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that the most cited reason was a lack of awareness or knowledge
regarding screening by 593 patients. Similarly, the lack of facil-
ities in the vicinity (464) and economic burden (411) were other
common barriers pointed out by the patients. Sociocultural fac-
tors like embarrassment, a male doctor as the examiner, and
disapproval from husband and family were common. The num-
ber of most commonly cited barriers is shown in Figure 11.

Breast cancer screening

All three studies on the knowledge and practice of breast cancer
screening were published in international journals[6,15,21]. One
study had participants from hospital visits[6] while the other two
were community-based[15,21]. The total number of participants
was 2020. Two studies asked participants if they had heard of

breast cancer screening methods like mammograms (MMG),
clinical breast examination (CBE), and breast self-examination
(BSE)[6,21]. The table depicting the knowledge and practice of
breast cancer screening is shown in Table 2. The utilization rate
could be low due to poor awareness of warning signs, except for
women in nursing professions[21] Higher education showed an
increase in awareness level and utilization rate of screening[21].

Testicular cancer screening

Only one study was found to be regarding KAP on testicular
cancer, which used testicular self-examination as a screening
test[7]. Only 11.4% of 402 patients had ever undergone testicular
screening, and only 4.2% did regular screening at the correct
interval. One hundred fifty-four patients knew the starting age of

Figure 4. Proportion of participants who had heard of cervical cancer screening.

Figure 3. Number of cervical cancer screening studies reporting the parameters.
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screening. No knowledge regarding screening (58.4%) and lack
of symptoms to prompt self-examination (29.5%) were the pri-
mary reasons given by those who had never undergone testicular
self-examination.

Cancer screening in general

Koirala et al.[18] studied cancer screening trends in general Of 180
participants, only 21 had ever been screened for cancer. Eighteen
had been screened for cervical cancer, six for breast cancer, and
one each for prostate and throat cancer, while twowere unsure of
the cancer for which they were screened. The study showed
cancer literacy as a significant predictor of screening behaviour.

Discussion

This is the first systematic review to describe the overall picture of
the knowledge and practice regarding cancer screening in the
Nepalese population and to analyze the barriers to the use of
screening.

Cancer screening is an effective tool to identify cancer in earlier
stages that can prevent morbidity and mortality[1]. Although
there are several studies on cervical cancer screening, there were

sparse studies on screening for breast and testicular cancer and no
studies for lung cancer.More screening studies on breast and lung
cancer should be done to get a more accurate picture of the
screening rate, and to improve on its utilization.

We found more studies focused on cervical cancer screening,
one of the cancers for which screening has been found to be very
effective for reducing both incidence and mortality[26]. Screening
for cervical cancer at least once by age 35 significantly lowers the
lifetime risk of cancer[27]. However, a massive 74.5% of the
participants in our review had never undergone a single cervical
cancer screening. This is in stark contrast to our national target
set in 2017, which aims to screen 70% of women aged
30–60 years[2]. WHO also has aimed to eliminate cervical cancer
as a global health problem in the 21st century by screening 70%
of women at least twice in a lifetime at ages 35 and 45 years and
treating 90% of precancerous lesions[28]. The actual scenario of
the screening utilization may be lower than the reported rate in
our review as most studies only asked about screening utilization
to respondents who had heard about screening. Hence, the real
utilization can be expected to be lower than the utilization rate
reported in our study of 19.7% and 27.3% in hospital and
community settings, respectively.

Figure 5. Knowledge regarding starting age of cervical cancer screening among participants.

Figure 6. Knowledge of the correct interval of cervical cancer screening.
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Even though mammogram is the screening test with higher
sensitivity compared to BSE and CBE, lack of accessibility to
health services, unsatisfactory adherence, burden of costs, and
lack of follow-up in a country like ours should encourage the use
of BSE and CBE[29,30]. In addition, mammograms alone might

not detect 10–30% of breast cancers due to several reasons like
dense parenchyma, incorrect interpretations, subtype tumours,
and smaller-sized tumours[31].

Lack of awareness and knowledge was the primary barrier to
screening utilization in cervical, breast, and testicular cancer
screening[5–7]. Many people also do not feel the need to screen for
cancer as they have no symptoms[6,7,9]. This is similar to studies in
other countries like India, Malaysia, and Bangladesh[32–34]. In
addition, sociocultural barriers like unwillingness to comply with
the test because of the male doctor, feeling embarrassed, and
disapproval from husband and family contribute to the lack of

Figure 7. Participants who had never undergone screening vs. screening at least once.

Figure 8. Forest plot of cervical cancer screening utilization in hospital settings.

Figure 9. Forest plot of cervical cancer screening utilization in community
settings. Figure 10. Reason for cervical cancer screening initiative.
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cervical cancer screening utilization[8–10]. Direct and indirect cost
associated with the screening also hampers utilization[35].

The importance of awareness programs and education in
screening utilization cannot be overstated[36,37]. Also, studies have
found support from family and husbands to facilitate cervical
cancer screening, especially in low and middle-income countries[38]

. A study to see the role of female community health volunteers in
increasing cervical cancer screening coverage in Nepal showed
positive results[39]. Self-sampling as an alternative to collection by
clinicians for HPV screening has been used in many countries,
particularly in low-resource settings, to scale up the screening
coverage[40]. HPV-based screening with self-sampling is cost-
effective and will help overcome human constraints and socio-
cultural barriers like embarrassment and fear faced by LMICs like
ours[41]. Cost-effective studies need to be done to implement the
most cost-effective screening methods.

Strengths and limitations

Our study is the first to review the studies on knowledge and
practice regarding screening for different cancers in the Nepalese
population. We have summarized the knowledge on different
aspects of screening, the utilization rate, and barriers. However,

our study has some limitations. Our study is limited to a few
databases, viz—PubMed, Embase, and Scopus. Also, we searched
for studies published in the English language only. So, wemay not
have identified studies published in non-indexed journals and
studies published in languages other than English. Also, there was
significant heterogeneity among studies.

Conclusion

Our systematic review will be highly relevant to the medical
community in Nepal to improve cancer screening utilization. We
observed the Nepalese population to be lacking in adequate
knowledge and practice on screening for cancer. Primary facil-
itators and barriers to the use of screening were identified, along
with the utilization rate of screening. Our review demonstrated
the need to increase awareness programs, develop infrastructure
and facilities to ease access to screening services, mobilize a
workforce like female community health volunteers, and elim-
inate stigma and sociocultural barriers. National cancer regis-
tries, linking to cancer screening programs are necessary.

Table 2
Breast cancer screening knowledge and practice

References Never heard of screening Heard of screening Undergone screening Never undergone screening
Screening at regular

intervals

Bhandari et al.[15] — — MMG: 52/500CBE: 100/
500BSE: 207/500

MMG: 448/500CBE: 400/
500BSE: 293/500

MMG: 17/500 CBE: 36/500
BSE: 72/500

Bhatt et al.[6] MMG: 56/100CBE: 68/100 MMG: 44/100CBE: 32/100 — — —

Sathian et al.[21] MMG: 1137/1420 BSE:
1076/1420

MMG: 283/1420BSE: 344/
1420

— — —

Figure 11. Barriers to the use of cervical cancer screening. The y-axis indicates the number of times the reason was cited. Respondents were allowed to choose
multiple answers.
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