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ABSTRACT
Although it has been well-established that screening for early detection and intervention practices has been associated
with favorable outcomes, there have been many concerns about the potential of these approaches to cause harm to the
patients. In addition, evidence also shows some associated barriers and challenges to these approaches that need to be
considered by healthcare authorities when planning for such approaches. The present literature review discusses annual
adult health screening programs' effectiveness, barriers, and challenges. There is no doubt that these screening programs
can help identify undiagnosed disorders among many patients with various conditions, like diabetes mellitus,
hypertension, and different cancers. Moreover, the effectiveness of these screening programs can be best highlighted
by the premarital screening program in Saudi Arabia, which targets high-risk couples for developing certain conditions
and infections. However, it should be noted that there are many barriers and challenges to conducting health screening
campaigns, like cultural and economic factors. Other challenges might also include the rates of false-positive tests,
overdiagnosis, and knowledge about the screening programs.
Keywords: Screening, Healthcare, Prevention, Diagnosis, Early detection, Efficacy, Barriers

INTRODUCTION
Screening has been reported as an efficacious prevention
modality for detecting asymptomatic patients at an early
stage of the disorder to draw preferable treatment plans and
enhance the outcomes.1 In addition to their favorable
preventive outcomes, screening campaigns can also
provide good data about the epidemiology and risk factors

of some diseases within a certain population, which can
also help healthcare authorities plan for mass interventions
and target high-risk populations.
Although it has been well-established that screening for
early detection and intervention practices has been
associated with favorable outcomes, there have been many
concerns about the potential of these approaches to cause
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harm to the patients.2,3 For instance, it has been
demonstrated that harmful events were associated with
preventive screening in screening for gestational diabetes,
prostate cancer, and breast cancer.2,4-7 In addition, evidence
also shows some associated barriers and challenges to
these approaches that need to be considered by healthcare
authorities when planning for such approaches. Thus, the
present literature review will discuss the effectiveness,
barriers, and challenges of annual adult health screening
programs based on evidence from studies in the literature.
METHODS
This literature review is based on an extensive literature
search in Medline, Cochrane, and EMBASE databases
which was performed on 27 November 2021 using the
medical subject headings (MeSH) or a combination of all
possible related terms, according to the database. To avoid
missing potential studies, a further manual search for
papers was done through Google Scholar while the
reference lists of the initially included papers. Papers
discussing neglected infectious diseases in the geriatrics
were screened for useful information. No limitations were
posed on date, language, age of participants, or publication
type.
DISCUSSION
To adequately evaluate annual health screening programs,
three main domains should be evaluated, including the
cost, access, and feasibility of these programs. However, it
should be noted that a more valid domain to assess the
efficacy of the screening programs would be to assess their
abilities in influencing the outcomes of the screened
diseases in the communities at high risk. For instance,
evidence from Saudi Arabia shows that premarital
screening for thalassemia and sickle cell diseases
effectively reduced the rates of risky couples from around
90% to 73% between 2005 and 2009, respectively.
Accordingly, based on data from these national screening
programs, it can be concluded that there is increased
awareness and positive attitudes towards reducing the rates
of marriage between high-risk couples that carry genetic or
hereditary risk factors for developing certain conditions.
Besides, relevant projections show that such positive
attitudes are expected to enhance the efficacy of the
screening programs and enhance the outcomes in the
coming decades. Furthermore, among the factors that also
contributed to the reduction in the marriage of risky
couples is the presence of counseling clinics available
across the Kingdom, which make these couples form a
decision and increase awareness among the population. 8-10
Various worldwide investigations have assessed the
effectiveness of annual health screening programs for
adults. These screening programs aim to identify various
conditions, including breast cancer, colorectal cancer,
cervical cancer, and the various approaches to identify
certain diseases in newborns. However, it should be noted
that antenatal screening programs are only valid among a

few countries. In contrast, most countries focus on
screening newborns and adults because of the high
prevalence of diseases among these age groups.
Furthermore, it has been shown that mass screening for
serious conditions, including hypertension, diabetes
mellitus, obesity, and hypercholesterolemia, is not
conducted in many countries globally. In this context, we
only found that Singapore is the only country that performs
such mass screening events.11-13
Saudi Arabia has been the only country with a national
premarital screening program for sickle cell anemia and
thalassemia. We did not find any previous investigations
or documented reports indicating similar campaigns for
these disorders and infectious diseases in this context. This
indicates that cultures can significantly influence
healthcare settings and can impact the screening results
against certain disorders based on the cultures of these
communities. In addition, in Saudi Arabia, it has been
demonstrated that mass screening for sickle cell anemia
and thalassemia is mandatory for the Saudi population,
which is difficult to apply in other countries.9,10,14
Moreover, it can be argued that the presence of cultural
beliefs against termination of pregnancy might intervene
against conducting antenatal screening programs in the
country. Accordingly, it has been suggested that targeting
these beliefs might sometimes be required by interference
from religious, official, and tribal authorities, aiming to
increase awareness between populations and enhance their
attitudes towards screening programs. In this context,
further research might be needed to assess the efficacy of
such approaches and decide whether such campaigns
should be encouraged or not.15,16
Various metabolic conditions were reported in the
literature as targets of the health screening programs in
adults. For instance, screening for breast cancer has been a
common practice across different global communities. In
addition, the published reports indicate the efficacy of the
screening programs to early detect cases with breast
cancer. For example, a previous retrospective investigation
conducted in Saudi Arabia based on data from the first
national, non-governmental screening center found that
only 16 breast cancer cases were detected among 1215
screened women between 2007 and 2008.17,18 Another
investigation based on screening for breast cancer using
mobile mammographs showed that 47 cases with breast
cancer were detected among 8061 screened women
between 2009 and 2014.19 Governmental screening
programs for breast cancer were also reported 20. However,
there has been no clear information regarding the validity
of these approaches. The shortage of inadequate
information regarding screening services against breast
cancer might be a barrier for many people to seek these
tests. For instance, it has been shown that the rate of
participation in the national screening program of breast
cancer was only 8% among 1135 surveyed women ≥50
years old.11,21,22
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Current trends stress the importance of screening programs
to
detect
diabetes,
hypertension,
and
hypercholesterolemia. This is because of the increasing
burden of these diseases and related cardiovascular risk,
leading to serious morbidity and mortalities among the
affected populations. In addition, it has been shown that
screening programs might enhance the early detection of
high-risk populations and enhance compliance to treatment
modalities leading to a reduced burden of these disorders
and related complications. The importance of such
screening programs was previously elaborated in many
published investigations. For instance, it has been shown
that during a national screening program of 10827
individuals, 1089, 389, and 366 cases were found to have
undiagnosed hypertension, diabetes mellitus, and
hypercholesterolemia, respectively.11 Therefore, these
findings indicate the importance of conducting health
screening programs for the early detection of these
disorders and to enhance management practices. This can
be adequately achieved by conducting organized routine
screening campaigns.23,24 In addition, screening for
colorectal cancer has also been a common practice in
different healthcare settings. However, it should be noted
that screening for colorectal cancer is not adequately
practiced in some communities, like Saudi Arabia, despite
the high prevalence of the condition among the Saudi
population. In this context, a previous report from the
Ministry of Health showed that early detection of
colorectal cancer was established in 9% of the diagnosed
cases only.24 Furthermore, it has been furtherly reported
that the trends of colorectal cancer prevalence are
increasing. Therefore, these findings indicate the
importance of conducting national health screening
campaigns for early detection and better condition
management.25 In this context, a previous report by the
Saudi centre for evidence-based healthcare recommended
initiating a national screening program for adults at
average risk of developing colorectal cancer.26 However, it
should be noted that the Ministry of Health does not
promote the importance of these approaches. Accordingly,
it can be concluded that awareness of the importance of
screening for colorectal cancer is not as high as that for
breast cancer. Therefore, further efforts should be exerted
to enhance this attitude. A previous study reported that
among 2946 included participants, utilizing colorectal
cancer screening surveys and colonoscopy rates were
5.64%, and <1% only, respectively.27
Another barrier that might also impact the effectiveness of
adult annual health screening programs would be the
availability of data and data encryption. For instance,
targeted individuals might be concerned about the
availability of their data and reduced privacy. Therefore,
they might not be comfortable with participating in such
campaigns. Moreover, the reduced information about
screening campaigns' resources, materials, and outcomes
might also impact the attitude towards participating in the
screening programs. Providing information in the native
language about the screening programs and related
databases of the diseases of the community is also

important to encourage populations to take part in such
programs. For instance, in Saudi Arabia, the government
only provides a list of newborn conditions in English.
Therefore, based on the current recommendations and
announced advantages of the screening programs in early
identification and management of the different diseases,
healthcare authorities should establish novel policies to
encourage such campaigns and enhance awareness among
the corresponding populations. Besides, it should be noted
that the validity and efficacy of the healthcare screening
programs were previously questioned in a long follow-up
Australian investigation. This indicates that the current
screening approaches should be critically reviewed in their
current forms to overcome the challenges and enhance the
outcomes.28,29
Healthcare costs are another challenge that might intervene
against conducting and adopting these screening programs.
Logically, screening costs significantly increase secondary
to conducting these approaches, representing a significant
burden on healthcare settings and governments. 28
However, to overcome these burdens, some
recommendations can be made. One recommendation is to
decrease the rates of false-positive diagnostic events and
the related treatment offers. In addition, a more targeted
examination can be conducted by conducting relevant tests
based on the patient's gender, age, and specific risk factors.
Moreover, health promotion achievements should be the
main basis for health screening programs. Finally,
conducting these campaigns should be flexible to meet the
challenges and disease burdens based on the needs of each
community. Reports also show that overdiagnosis is
another challenge and barrier that might reduce the
efficacy of annual health screening programs. 2-4,30-34
Reports of overdiagnosis have been reported in screening
settings against different cancers and other diseases,
including thyroid, prostate, thyroid cancers, attention
deficit hyperactivity disorder, gestational diabetes, chronic
kidney disease, ischemic heart disease, pulmonary
embolism, and asthma. Heterogenous disease progression
might be the reason for overdiagnosis in cancer screening.
For instance, the progression of some types of cancers is
rapid while others progress at a slow rate. In addition,
many harms can affect patients related to overdiagnosis.
For instance, these patients are usually subjected to higher
rates of treatments and diagnoses secondary to
overdiagnosis in a way that is not necessary to their
underlying conditions.31,35 Therefore, based on these
findings, it has been suggested that healthcare practitioners
should aim to balance the harms and benefits of health
screening programs for adults. A country-wise analysis
should also be performed to decide which disorders are
worth screening for in their populations and whether the
available resources meet the benefits of such screening
programs. For instance, it has been suggested that
decision-making should be done after adequate
consultation between the physician and the patient.36
Moreover, before conducting screening campaigns, it is
worth noting that primary healthcare physicians should
decide whether the benefits of the screening campaigns
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outweigh the harms and resources needed to perform
certain screening programs as previously suggested in the
recommendations by the grading of recommendations
assessment, development, and evaluation system.32,36,37
CONCLUSION
There is no doubt that these screening programs can help
identify undiagnosed disorders among many patients with
various conditions, like diabetes mellitus, hypertension,
and different cancers. Moreover, the effectiveness of these
screening programs can be best highlighted by the
premarital screening program in Saudi Arabia, which
targets high-risk couples for developing certain conditions
and infections. However, it should be noted that there are
many barriers and challenges to conducting health
screening campaigns, like cultural and economic factors.
Other challenges might also include the rates of falsepositive tests, overdiagnosis, and knowledge about the
screening programs.
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