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Introduction: Screening, a routine procedure done on individuals with or without disease, 
results in the early detection of disease. The aim of this study was to assess healthcare 
professionals’ (HCPs) level of knowledge related to and the adherence to screening.
Methods: A survey was conducted in HCPs, using a self-administered questionnaire. 
Knowledge was defined based on the correct or incorrect responses to the questions. 
Adherence to screening was considered if a test was done at least once in the past one year.
Results: Of the 379 participants, 61% were nurses, 34% physicians, and 5% pharmacists. 
The majority 68.78% were female. The average age of pharmacists was 29.17±7.09, physi
cians 35.57±10.08, and nurses 35.46±8.63 years. The knowledge related to breast cancer 
screening ranged between 50% and 57% and of a Pap smear, 41–54%. 94% nurses and 90% 
pharmacists had recorded an incorrect response to the required age of colon cancer screening. 
The overall screening adherence to diabetes was 46%, hypertension 68%, liver profile 43%, 
lipid profile 50%, breast cancer 10.38%, Pap smear 26%, prostate cancer 33%, and colon 
cancer 2.37%. HCPs aged ≥45 years had good adherence to diabetes screening. Pharmacists 
(88%) had the highest level of adherence to hypertension screening. Female HCPs poorly 
adhered to breast 38% and cervical cancer 26% screening. Only a third 33% of males, aged > 
50 years, were screened for prostate cancer. Among HCPs aged ≥50 years (n=32), only three 
were screened for colon cancer.
Conclusion: Despite the increased incidence of diabetes, breast and colon cancer in Saudi 
Arabia, HCPs displayed poor knowledge related to screening. The adherence to diabetes 
screening was good. However, HCPs in a high-risk group displayed poor adherence to 
screening, specifically for breast, cervical and colon cancer. The medical and cancer screen
ing guidelines should be made available to all HCPs regardless of their specialty.
Keywords: screening, healthcare professionals, prevention, cancer screening, medical 
screening

Plain Language Summary
Screening is routine testing in healthy subjects with or without disease, but not developed 
symptoms yet. Screening and early detection of diseases results in better outcomes and 
reduces mortality. This is a research study focusing on healthcare professionals (including 
nurses, doctors and pharmacists) of all age groups working in a hospital. The study has 
focused on all disease areas screening including medical illnesses (eg diabetes, high blood 
pressure, high cholesterol) and cancer screening, ie colon, breast, cervical and prostate 
cancer. The study had two main objectives: (i) to assess the knowledge of healthcare 
professionals related to the required age for specific screening test, (ii) to assess if the 
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healthcare professionals are adhered to the screening tests them
selves. The authors had developed a questionnaire to answer the 
objectives. 68% participants were females, age range between 
(21–67) years with an average age of 35 years. The results 
indicated that healthcare professionals knowledge related to 
breast cancer screening ranged between 50% and 57%. Nurses 
were the least knowledgeable of colon cancer screening 94%, 
and diabetes 74%. The screening adherence to diabetes was 
46%, checking for high blood pressure 68%, cholesterol levels 
49.8%, breast cancer 10.38%, cervical cancer 26%, prostate 
cancer 33%, and colon cancer 2.37%.

The study results display poor knowledge of the screening 
guidelines, as well the participants were not adhered to the 
screening tests by themselves specifically for the groups with 
higher age or having had a positive family history of cancer in 
the family. Knowledge of when to request the screening test is 
important, so the healthcare professional can request the early 
initiation of the disease detection. Their own adherence is impor
tant for their health. The authors have concluded that awareness 
programs are needed to increase the knowledge and adherence of 
healthcare professionals.

Introduction
The concept of a periodic health examination was first 
reported by the Canadian Task Force in 1976 to determine 
the effect on disease prevention.1 The idea of disease 
prevention goes back to the 19th Century.2 However, the 
scope of prevention has evolved overtime.3 Screening is 
a routine procedure or a medical examination for indivi
duals with or without disease, but it is still asymptomatic. 
According to the World Health Organization, screening is 
defined

as the presumptive identification of unrecognized disease 
in an apparently healthy, asymptomatic population by 
means of tests, examinations or other procedures that can 
be applied rapidly and easily to the target population.4 

Screening and early detection of disease results in better 
outcomes. Cancer is the second leading cause of estimated 
9.6 million deaths globally.4 The all-cause mortality due to 
cancer can be reduced by 1–3% by routine cancer 
screening.5 Early detection reduces the mortality by 15% 
to 20% in specific chronic diseases.6 For example, the use 
of a sigmoidoscopy as a screening tool for colorectal 
cancer resulted in a reduction in mortality from 23% 
to 38%.7

There are several screening programs in different coun
tries, including the NHS Breast/Cervical screening 
program,8 Scottish breast screening program,9 National 

screening program for diabetic retinopathy,10 SeeKD 
screening program,11 and the Colon Cancer screening 
program.12 The importance of a screening program is to 
prevent disease, reduce healthcare cost and the early detec
tion of disease to support effective therapeutic 
management.

Literature reports on the screening practices of patients 
globally; however, the screening practices of Healthcare 
Professionals (HCPs) are not widely assessed. In addition, 
literature reports varying results in terms of HCPs screen
ing practices and explores primarily the level of aware
ness of screening of nurses regionally and 
internationally.13–21 Other studies explored the HCPs’ 
screening practices for a specific disease.22–28 Only one 
study with HCPs focused on medical and cancer 
screening.29 A study, conducted in Israel, reported that 
the association between the physician and patient preven
tive health practices indicated that patients whose physi
cians were adherent to the recommended screening or 
vaccination practices were more likely to adhere to 
screening or vaccination practices. HCPs’ health-related 
behavior and screening practices have a direct impact on 
patient-healthcare communication. HCPs cannot advise if 
they do not practice screening.30

A survey conducted in Saudi Arabia in 2015 high
lighted that 92% of women, aged 50 years and older, 
never had a mammogram.31 Literature primarily reports 
the level of knowledge related to breast cancer screening 
in nurses,16,18,20,21,32 female healthcare professionals,33,34 

or screening for one disease.24–26,35,36 Only a few studies 
focused on the screening of HCPs.29,37,38 Although the 
health needs of patients are identified and managed glob
ally, little attention is given to HCPs care of their own 
health. In Saudi Arabia, a list of published studies, how
ever, had focused on breast cancer awareness among the 
public.39–49 In terms of HCPs, locally a study had focused 
on breast cancer awareness among nursing students.32 We 
hypothesized that HCPs will have a low adherence to 
screening practices, as well as lack of knowledge of 
screening guidelines. The current study aimed to deter
mine the HCPs level of knowledge for screening as well 
as to identify the HCPs screening practice adherence in 
a tertiary care hospital.

Methods
A survey was conducted with HCPs in a tertiary care hospi
tal in year 2016 after receiving ethical approval from the 
local Institutional Review Board. International guidelines for 
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screening are followed by the hospital. The screening tests 
are available for all the HCPs, and the cost is covered by the 
hospital. A questionnaire in English language was developed 
to elicit HCPs’ knowledge regarding medical and cancer 
screening guidelines, as well as their adherence to screening 
practices in the last year. The questionnaire included 61 
questions in five domains (i) demographic and work experi
ence (n=14), (ii) past medical history (n=14), (iii) family 
history (n=9), (iv) screening knowledge (n=7), and (v) 
screening practice adherence (n=10) [ie medical screening 
(n=4), cancer screening (n=6)], and screening care (n=7). 
The questionnaire was piloted on 10 participants prior to the 
data collection. The questionnaire was finalized based on the 
pilot data results, but no formal validation was done.

Definition of Screening Adherence
A HCP was considered to be adhered if a screening test/ 
procedure was done at least once in the last one year.

Cancer Specific Screening
Cancer screening included breast, cervical, prostate and 
colon cancer screening. The cancer screening was gender 
specific and focused on the stipulated age for a particular 
screening: (i) breast cancer screening for female HCPs 
aged ≥40 years (ii) Pap (Papanicolaou) smear for female 
HCPs (iii) prostate cancer screening for male HCPs > 50 
years or a positive family history for prostate cancer (iv) 
colon cancer screening for HCPs, aged ≥50 years, or with 
a positive family history of colon cancer.

Medical Screening
Medical screening for co-morbidities included diabetes 
mellitus (DM), hypertension, as well as liver and lipid 
profile screening. Medical screening was assessed for all 
HCPs, as follows: (i) DM screening if equal or older than 
45 years, BMI (Body Mass Index) >25, HCPs with 
a positive family history of DM, (ii) a positive family 
history of hypertension, (iii) lipid profile screening if the 
family history indicates a high lipid profile, for male HCPs 
aged ≥45 years, and females HCPs aged ≥ 35 years.

Defining Knowledge of Screening 
Guidelines
The American Cancer Society guidelines were used to 
define knowledge in terms of the required age for screen
ing for different diseases. The level of knowledge was 
defined as correct and incorrect responses to the questions. 

The knowledge regarding breast cancer screening was 
based on three questions (i) what is your understanding 
of a mammogram? (screening test vs therapeutic test) (ii) 
at what age should a woman have a mammogram? (≥30, 
≥40 or ≥50 years) (iii) in your opinion, if a woman’s breast 
self-examination is normal, is a mammogram still 
required? (No/yes). The answers were correct if the 
selected choices were “screening test”, “≥40 years” and 
“No”. Knowledge related to cervical cancer screening was 
assessed with one question (i) in your opinion, at what age 
should a woman have a Pap smear? (20, 25 or 30 years or 
when she becomes sexually active). The correct response 
was “when she becomes sexually active”. The knowledge 
of colon cancer screening was assessed by one question (i) 
in your opinion, at what age, should screening for colon 
cancer be done? (30, 40 or 50 years). The correct option is 
50 years.

The knowledge regarding DM screening was elicited 
with two questions (i) in your opinion, at what age, should 
screening for diabetes be done? (30, 40–45 or 50 years), 
(ii) in your opinion, screening for DM depends on which 
risk factors? (BMI>25, first-degree relative diagnosed with 
diabetes, ethnicity (Asian, African American), sedentary 
life style, all of the above). The choices (i) 40–45 years, 
and (ii) all of the above, were correct.

Screening Care Questions
The screening care questions explored whether the screen
ing test was requested by the primary care physician, 
whether the HCP requested or attended the screening, 
and the reasons for not attending the screening test.

Study Participants
All HCPs (nurses, physicians, and pharmacists) with no 
restriction in terms of nationality, age, gender or the speci
alty, who are directly involved in patient management, 
were invited to participate in the study. Individuals with 
a healthcare background but not practicing were excluded 
from the study. The study was approved by Institutional 
Review Board, number SP15/041. This study was con
ducted in accordance with the Declaration of Helsinki. 
All participants were adequately informed of the aims, 
methods, and risks related to participating in the study, 
the voluntary nature of participation and confidentiality in 
the introduction of the survey. Written informed consent 
was documented by the study team members for agreeing 
participants.
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Sample Size and Sampling Technique
The primary objective of this study was to determine the 
level of adherence to screening practices of HCPs. 
Adherence was measured as the proportion of HCPs who 
complied with at least 50% of the recommended screening 
tests or procedures in the last year. Assuming 50% of 
healthcare professionals adhered to the recommended 
screening practices,50 the relative margin of error of 5%, 
and finite population, we estimated the sample size to be 
372 participants.

The study was conducted in the different healthcare 
departments in a tertiary care hospital. A formal introduc
tion was provided on the first page of the survey. The self- 
administered questionnaire was distributed to the HCPs as 
a hard copy during their working hours by the study team. 
All eligible participants who agreed to participate were 
requested to complete the questionnaire upon their feasi
bility, and it was collected back by the study team. The 
questionnaire filling took 10–15 minutes on average.

Statistical Analysis
All the variables were summarized and reported with 
descriptive statistics. Age, BMI, years of experience, and 
number of patients seen per day are reported as the mean 
and standard deviation or median and interquartile range. 
Gender, past medical history, and family history are 
reported as frequency and percentage. The screening prac
tices, adherence and knowledge were compared by gender 
and HCP, using a Chi-square test for independence or 
Fisher's exact test. Results were reported as frequency, 
percentage and p-value. Statistical significance was 
declared at p-value less than 0.05. The analyses for med
ical and cancer screening were conditional based on the 
age, gender, and family history of the HCPs.

Medical Screening
Medical screening for co-morbidities included diabetes 
mellitus (DM), hypertension, as well as liver and lipid 
profile screening. Medical screening was assessed for all 
HCPs, and by specific conditions: (i) DM screening if 
equal or older than 45 years, BMI (Body Mass Index) 
>25, HCPs with a positive family history of DM, (ii) 
a positive family history of hypertension, (iii) lipid profile 
screening if the family history indicates a high lipid pro
file, for male HCPs aged ≥45 years, and females HCPs 
aged ≥35 years.

Cancer Specific Screening
Cancer-specific screening included breast, cervical, pros
tate and colon cancer screening. The cancer screening was 
gender specific and focused on the stipulated age for 
a particular screening: (i) breast cancer screening for 
female HCPs aged ≥40 years or if it had a positive family 
history of breast cancer, (ii) Pap (Papanicolaou) smear for 
all female HCPs (iii) prostate cancer screening for male 
HCPs age >50 years or a positive family history for 
prostate cancer (iv) colon cancer screening for HCPs, 
aged ≥50 years, or if had a positive family history for 
colon cancer.

Statistical analyses were performed using SAS version 
9.4 (SAS Institute, Cary, NC, USA).

Results
Demographic Characteristics and Work 
Experience of Healthcare Professionals
Of the 379 participants, 231 (61%) were nurses, 129 (34%) 
physicians, and 19 (5%) pharmacists. A third of the sample 
110 (29%) were Saudi, and 260 (68.78%) female. The 
majority of the nurses were female 224 (97%), and the 
pharmacists were male 16 (84%). The majority of the 
HCPs 259 (89%) obtained their professional training 
locally. Just more than half 208 (55%) of the sample were 
currently married. The pharmacists were younger (29.17 
±7.09) than the physicians (35.57±10.08), and nurses 
(35.46±8.63). The average years of experience was lower 
for the pharmacists (5.56±6.50), compared to the nurse 
(11.53±7.13), and physician (10.09±9.24). The majority of 
the sample 331 (89%) were not smokers (Table 1).

Screening Knowledge of the Overall 
Sample
Almost a third of the participants 116 (30%) responded cor
rectly to the four knowledge questions (Figure 1). Half 199 
(53%) responded correctly to the questions regarding the age 
required for screening breast cancer, and Pap smear 191 
(52%). Only 75 (20%) had answered correctly the required 
age for screening colon cancer. 121 (32%) had answered 
correctly the required age of DM screening. The risk factors 
of developing DM was correctly answered by 287 (78%) 
(Table 2).

Screening Knowledge of HCPs
The HCPs’ knowledge related to medical and cancer screen
ing is displayed in Table 2. The majority of the sample had 
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Table 1 Demographic Characteristics of the Study Groups

Variables Nurses n=231 Physicians n=129 Pharmacists n=19

Age (mean±SD) 35.46±8.63 35.57±10.08 29.17±7.09

Gender n(%)
Male 7(3.03) 96(74.42) 16(84.21)
Female 224(96.97) 33(25.78) 3(15.79)

BMI (mean±SD) 25.41±7.04 26.64±4.84 27.81±4.90

Job rank n(%)
Intern 5(2.53) 14(11.67) NA

Resident NA 41(34.17) NA

Staff/Physician/ Registrar NA 19(15.83) NA
Assistant Consultant NA 22(18.33) NA

Consultant NA 24(20) NA

Staff nurse 169(85.35) NA NA
Charge nurse 24(12.12) NA NA

Pharmacist I NA NA 7(36.84)

Pharmacist II NA NA 7(36.84)
Pharmacist D NA NA 5(26.32)

Professional training n(%)
Locally 139(94.56) 101(82.11) 19(100)

Canada – 6(4.88) –

U.S – 5(4.07) –
U.K 5(3.40) 11(8.94) –

Others 3(2.04) – –

Marital status n(%)
Never been married 98(43.17) 48(37.50) 9(47.37)

Currently married 120(52.86) 78(60.94) 10(52.63)
Divorced/Widow 9(3.96) 2(1.56) –

Years of experience (mean±SD) 11.53±7.13 10.09±9.24 5.56±6.50

Number of patients seen per day (median, IQR) 4(16) 10(14) 60(35)

Regular health assessment n(%)
Tertiary care hospital 204(89.08) 100(78.74) 17(94.44)
Private/Other hospitals 25(10.92) 27(21.26) 1(5.56)

Nationality n(%)
Saudi 11(4.80) 81(62.79) 18(94.74)

Non Saudi 218(95.19) 48(37.21) 1(5.26)

If non Saudi then ethnicity n(%)
Asian 193(88.94) 12(25.53) –

Caucasian 3(1.38) 1(2.13) –
Middle Eastern 7(3.23) 26(55.32) –

Others 14(6.45) 8(17.02) 1(100)

Smoking n(%)
None 219(96.48) 97(77.60) 15(83.33)
1–3 Days 2(0.88) 13(10.40) 1(5.56)

4–7 Days 6(2.64) 15(12) 2(11.11)

Sub-specialty n(%)
Medicine 31(21.09) 16(14.95) -

Surgery 44(29.93) 24(22.43) -

(Continued)
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a correct response of a mammogram as a screening test, the 
nurses 218 (96%), physicians 120 (100%), and pharmacists 
18 (95%). The difference between the HCPs was statistically 
significant (p=0.033). However, the recommended age (≥40 
years) for the first screening mammogram was correctly 
responded, ranging from 50% to 57%. The screening for 
cervical cancer (when a woman becomes sexually active) 
was correctly responded by 122 (54%) nurses, 62 (49%) 
physicians, and 7(41%) pharmacists (p=0.395). The speci
fied age (50 years) at which colon cancer screening should 
be initiated, was correctly answered by nurses 13 (6%) 
nurses, 60 (47%) physicians, and 2(10.5%) (p=<0.0001). 

The risk factors of developing DM was correctly answered 
by 173 (78%) nurses, 106 (82%) physicians, and 10 (56%) 
pharmacists (p=0.001). The screening age (≥40 years) for 
DM was correctly answered by 58 (26%) nurses, 54 (43%) 
physicians, and 9(47%), pharmacists (p=0.001) (Table 2).

Screening Knowledge by Gender
Knowledge related to medical and cancer screening in 
terms of gender is displayed in Table 3. Both the males 
118 (99%) and females 247 (97%) had answered correctly 
the mammogram as a screening test. However, regarding 
the age (≥40 years) required for the first mammogram, 

Table 1 (Continued). 

Variables Nurses n=231 Physicians n=129 Pharmacists n=19

Gynecology - 5(4.67) -

Oncology - 4(3.74) -

Pediatrics 48(32.65) 22(20.56) -
Anesthesia - 2(1.87) -

Radiology 7(4.76) 4(3.74) -

Others 17(11.56) 30(28.04) 19(100)

Past medical history yes n(%)
Diabetes mellitus 19(4.37) 4(3.10) 2(10.53)
Hypertension 35(15.28) 12(9.30) 2(10.53)

Heart disease 6(2.62) 2(1.55) 0

High cholesterol 33(14.47) 25(19.38) 5(26.32)

Past history of cancer yes n(%)
Breast cancer 5(2.18) 0 0
Lung cancer 2(0.87) 2(1.55) 1(5.26)

Blood cancer 2(0.87) 0 0

Colon cancer 3(1.31) 0 0
Prostate cancer 2(0.87) 0 0

Medication history n(%)
Diabetic Drugs 5(2.18) 3(2.33) 2(10.53)

Anti-Hypertensive drugs 28(12.23) 13(10.16) 1(5.26)

Cholesterol lowering drugs 20(8.73) 18(14.06) 2(10.53)

Chronic conditions in the family yes n(%)
Diabetes mellitus 133(58.08) 75(58.14) 12(63.16)
Hypertension 145(63.32) 80(62.50) 11(57.89)

Heart disease 65(28.51) 37(29.13) 1(5.26)
High cholesterol 94(41.05) 60(46.51) 12(63.16)

Cancer diagnosis in the family yes n(%)
Breast cancer 23(10.04) 19(14.96) 1(5.26)

Lung cancer 20(8.37) 9(71.4) 2(10.53)

Blood cancer 8(3.49) 9(71.4) -
Colon cancer 12(5.26) 12(9.38) 2(10.53)

Prostate cancer 7(3.06) 5(4.0) 1(5.26)

Abbreviation: NA, not applicable.
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correctly answered by 63 (54%) males, and 136 (53%) 
females (p=0.962). When to screen for cervical cancer was 
correctly answered by 51 (45%) males, and 140 (55%) 
females (p=0.065). The specified age for colon cancer 
screening was responded correctly by 48 (40%) males, 
and 27 (11%) females (p=<0.0001). The risk factors of 
developing DM were correctly answered by 91 (77%) 
males, and 196 (79%) females. The required age for com
mencing DM screening was correctly answered by 48 
(41%) males, and 73 (29%) females (p=0.019).

Screening Adherence of the Overall 
Sample
The proportions of the overall sample in terms of screen
ing adherence for DM were (176/379;46.4%), hyperten
sion (260/379;68.6%), liver function test (165/379;43.5%), 
lipid profile (189/379;49.8%), breast cancer screening (27/ 
260;10.38%), Pap smear (36/139;25.89%), prostate cancer 
screening (10/119;8.40%), and colon cancer screening (9/ 
379;2.37%) (Table 4).

Of the five general screening adherence questions (four 
medical and one colon cancer), almost a third 105 (28%) of 
the sample adhered to four questions. Notably, 86 (23.4%) 
reported no adherence with any of the questions (Figure 2).

Specific Screening Adherence by 
HCPs and Gender
Diabetes Screening Adherence
The HCPs aged ≥45 years (n=64) reported good adherence 
to DM screening, among nurses 24 (72%), physicians 22 

(78%), and pharmacists 1(100%). For the HCPs with 
a BMI>25 (n=171), the majority of the pharmacists 9 
(75%) adhered to DM screening compared to the nurses 
44 (58%) and the physicians 42 (58%) (p=0.513). The 
HCPs with a positive family history for DM (n=183), for 
all HCPs, approximately half adhered to DM screening, 
the nurses 44 (50%), physicians 36 (50%), and pharma
cists 7(63%) (p=0.668) (Table 4). Among participants 
aged ≥45 years, 23 (82%) males, and 24 (70%) females 
were adherent to DM screening (p=0.290). For the parti
cipants with a BMI > 25 (n=171), both males 46 (61%) 
and females 49 (58%) displayed good adherence to DM 
(p=0.777). For the participants with a positive family 
history of DM (n=183), both genders were adherent to 
DM screening (p=0.265) (Table 5).

Hypertension Screening Adherence
Among the HCPs with a positive family history of hyper
tension (n=236), pharmacists 9(81%), were mostly 
adhered to hypertension screening, followed by nurses 
108 (70%), and physicians 55 (70%) (p=0.482) (Table 4). 
51 (77%) males and 121 (74%) females with a positive 
family history for hypertension (n=236), were adherent to 
hypertension screening (p=0.629) (Table 5).

Lipid Profile Screening Adherence
The HCPs with a positive family history of high choles
terol (n=166) had displayed good adherence to lipid profile 
screening, among nurses 53 (58%), physicians 32 (55%), 
and pharmacists 6(54%) (p=0.922). The males aged ≥45 
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Figure 1 Number of correct responses for the knowledge questions.
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years (n=30), were mostly adherent to hypertension 
screening for the physicians 22 (81%), and the pharmacists 
1(100%). For the females, aged ≥35 years (n=100), the 
physicians were least likely three (37%) to screen for 
the lipid profile, compared with the nurses 53 (62%), and 
the pharmacists 1(100%), (p=0.256) (Table 4). Among the 
participants with a positive family history for high choles
terol (n=160), both males 26 (52%) and females 65 (59%) 
had displayed good adherence to lipid profile screening 
(p=0.401) (Table 5).

Liver Profile Screening Adherence
Screening for the liver profile was low for nurses 98 
(46%), physicians 58 (46%) and pharmacists 9(56%) 
(p=0.743) (Table 4). For the overall sample (n=379), 54 
(48%) males and 111 (46%) females had displayed good 
adherence to liver profile screening (p=0.730) (Table 5).

Colon Cancer Screening Adherence
For HCPs, aged ≥50 years (n=32), only three screened for 
colon cancer, nurses two (11.7%), and a physician 1 
(7.14%). The HCPs with a positive family history for 

colon cancer (n=26), only one pharmacist was adhered to 
colon cancer screening (Table 4). For the participants aged 
≥50 years (n=32), adherence to colon cancer screening 
was very poor in both males 1(7%) and females 2(13%) 
(Table 5).

Breast Cancer Screening Adherence
The females, aged ≥40 years (n=71), displayed poor adher
ence to breast cancer screening, among the nurses 13 
(21%), none of the two physicians, and a pharmacist. For 
the females with a positive family history for breast cancer 
(n=29), only six (28%) of the nurses, and one (20%) 
physician had adhered to breast cancer screening (Table 4).

PAP Smear Screening Adherence
Among the females (n=260), the adherence to pap smear 
screening was poor among nurses 34 (17%), and physi
cians 1(3.3%) (p=0.087) (Table 4).

Prostate Cancer Screening Adherence
All males, aged >50 years (n=14) were physicians. Only 
five (35.7%) had displayed adherence to prostate cancer 

Table 3 Medical and Cancer Screening Knowledge by Healthcare Professionals’ Gender

Variables Males n=119 Females n=260 p-value

Knowledge of Screening Tests Correct 
Responses n(%)

Incorrect 
Responses n(%)

Correct 
Responses n(%)

Incorrect 
Responses n(%)

What is your understanding of mammogram? 
(screening test/ therapeutic test)

118(99.16) 1(0.84) 247(97.24) 7(2.76) 0.444**

At what age a woman should have a mammogram? 
(≥30 years/≥40 years/or ≥50 years)

63(53.85) 55(46.61) 136(53.13) 120(46.87) 0.962*

In your opinion if a woman’s breast self-exam is 
normal, then a mammogram is not needed? (yes/no)

106(89.08) 13(10.92) 200(78.74) 54(21.26) 0.015*

In your opinion, at what age women should have 
pap smear? (20 y/ 25 y/ 30 y/ when becomes 

sexually active)

51(44.74) 63(55.26) 140(55.12) 114(44.88) 0.065*

In your opinion, at what age screening for colon 

cancer should be done? (30/≥40/ 50 years)

48(40.34) 71(59.60) 27(10.67) 226(89.33) <0.0001*

In your opinion, at what age screening for diabetes 

should be done? (30/≥40–45/ 50 years)

48(41.03) 69(58.97) 73(28.74) 181(71.26) 0.019*

In your opinion, screening for diabetes depends 

upon which of the below risk factors? BMI >25, 

first degree relative diagnosed with diabetes, 
Ethnicity (Asian, African American,), Sedentary life 

style, All of the above

91(77.12) 27(22.88) 196(78.71) 53(21.28) 0.729*

Notes: *Chi-square test. **Fisher exact test.
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screening. There were only five males with a positive 
family history of prostate cancer, four physicians and one 
pharmacist, but none was adherent to prostate cancer 
screening (Table 4).

Screening Care Practices
For the overall sample, the majority 353 (94%) indicated 
that a reminder for a screening test would be helpful. Only 
96 (25%) reported that their treating physician referred 
them for screening. A third of the participants 124 (33%) 
had reported requesting a screening test, and a small pro
portion 63 (17%) reported not attending a screening test. 
The reason for non-attendance was a busy schedule 195 
(79%), or being scared of a positive result 31 (12.6%). The 
majority 181 (71%) of the females had never attended the 
well women clinic (Supplemental Table 1).

Discussion
This study focused on the knowledge of HCPs regarding 
the specified age for the initiation of screening for cancer 
and medical conditions, as well as the adherence of the 
HCPs to the screening tests. The results of the current 
study indicated that the HCPs had a poor knowledge of 
the specified age for various screening tests. The compar
ison of HCPs’ knowledge across studies is challenging 
since studies have assessed different aspects of the screen
ing, differences in HCPs (nurses, physicians, technicians, 
paramedics, interns, and medical students), different age 
inclusion criteria of the participants, and due to heteroge
neity in defining knowledge.

A study had reported good knowledge in HCPs (phy
sicians, nurses, interns, and medical students) of mammo
gram as a screening test similar to the current study,51 

while another study had reported very poor knowledge 
(20%) of mammogram as a screening method.52 A study 
had concluded to improve the knowledge and practices of 
female HCPs for breast and cervical cancer screening, 
similar to the current study.34 In the current study, screen
ing for breast, cervical and colon cancer was poor. The 
adherence to Pap smear was poor among the nurses (24%) 
and physicians (7%). The finding supports a Sri Lankan 
study reporting (17%) adherence.34 In contrast, a study 
done in Brazil reported (95%) adherence to have a Pap 
smear done at least once.29

Adherence to breast cancer screening was very poor for 
the nurses and physicians. This is concerning as the level 
of adherence was poor even with a positive history of 
breast cancer in the family. The results of the current C
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study are aligned with a national survey conducted in 
Saudi Arabia, which reported that for women aged 50 
years and above, 92% never had a mammogram.31 It 
should be noted that the population for the current study 
was HCPs. Literature reports breast cancer screening ran
ging from 3% to 35%.34–37 A study conducted in Sri 
Lanka reported the need to improve the knowledge and 

screening practices of female healthcare workers.34 

However, a study conducted in Brazil with HCPs (females 
n=228) reported an adherence rate of (72%) for mammo
graphy. Moreover, the age inclusion criteria (40 and 
above) are of note compared with the current study.29

Colon cancer is the most prevalent cancer (11.1%) in 
Saudi Arabia, second to breast cancer (14.2%).54,55 The 

23.4
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Figure 2 Number of screening questions adhered.

Table 5 Distribution of Medical and Cancer Screening Adherence by Gender

Variables Males Females p-value

Adhered Not 
Adhered

Adhered Not 
Adhered

Diabetes Screening n(%) n(%) n(%) n(%)
All participants [n=379] 64(56.64) 49(43.36) 112(48.28) 120(51.72) 0.144*
Participants with age ≥45 years[n=64] 23(82.14) 5(17.86) 24(70.59) 10(29.41) 0.290*

Participants who had BMI>25 [n=171] 46(60.53) 30(39.47) 49(58.33) 35(41.67) 0.777*

Participants with positive family history of DM [n=183] 34(56.67) 26(43.33) 53(47.75) 58(52.25) 0.265*

Hypertension Screening
All participants [n=379] 81(71.05) 33(28.95) 179(73.36) 65(26.64) 0.648*
Participants with positive family history of hypertension [n=236] 51(77.27) 15(22.73) 121(74.23) 42(25.77) 0.629*

Lipid Profile Screening
All participants [n=379] 60(53.10) 52(46.90) 129(53.97) 110(46.03) 0.877*

Participants with positive family history of high cholesterol [n=166] 26(52.0) 24(48.0) 65(59.09) 45(40.91) 0.401*

Liver Profile Screening
All participants [n=379] 54(48.21) 58(51.79) 111(46.25) 129(53.75) 0.730*

Colon Cancer Screening
Participants with age ≥50 years [n=32] and done colon screening [n=3] 1(7.14) 13(92.86) 2(13.33) 15(86.67) 1.000**

Participants who had family history of colon cancer [n=26] and had done 
screening [n=1]

1(11.11) 8(88.89) 0 15(100) 0.375**

Notes: *Chi-square test. **Fisher exact test.
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data reported from Saudi Cancer Registry, 2015 had reported 
colorectal cancer (14.9%)56 as a most common cancer in men 
and third most common in females (9.9%). The reported 
median age at diagnosis is 59 years (range 8–94) in males, 
and 57 years (range 15–102) years in females. The younger 
age at presentation warrants a change in the colon cancer 
screening guidelines locally.55 In the current study, similar to 
breast cancer screening, the adherence to colon cancer 
screening was very poor (9%) in the participants aged 50 
years and above. Of concern is that in the participants with 
a family history of colon cancer, only one was screened. 
A study among HCPs (physicians, nurses, and nurse assis
tants) in Brazil had reported only (6/333;1.6%) adherence 
with colon cancer screening.29 The current study results are 
in contrast with a study conducted with family physicians, as 
almost half (47%) were screened,36 a study from Germany 
(2018) reported a screening rate of 72% for physicians,27 and 
a study with primary care physicians reported 50% cancer 
screening.50

In the current study, screening for medical conditions 
(DM, hypertension, high cholesterol) were above 50%. 
The screening of DM (46% vs. 78%), hypertension (68% 
vs. 71%), and the lipid profile (50% vs. 61%) in the 
current study is low compared with a study reported 
among HCPs in Brazil. However, the included participants 
in our study are all age groups compared to studies in 
Brazil (40 and above).29 The current study reports low 
adherence to screening, however higher to a study con
ducted among physicians (38/138; 27%).57 The reported 
adherence was low despite the fact that (59.4%) physicians 
had realized the importance of the screening tests.

The main reasons for not adhering to screening were 
‘lack of time (55.6%), supporting the current study as 
(79%) indicated a “busy schedule” as the reason for non- 
adherence.57 The current study results indicate that the 
majority (66%) of the participants had received an influ
enza vaccination, compared to a prior study (46%).57

Doing a screening test has been linked with the level of 
knowledge.53 In the current study, both knowledge and 
adherence to screening were poor. A positive association 
between physicians and their patients’ screening practices 
has been reported.30 To improve the HCP-patient commu
nication, we recommend identifying the barriers underpin
ning poor adherence to screening practices.

Limitations
Knowledge was only assessed in terms of the stipulated 
age for screening. We did not include other factors of 

screening for various diseases, to prevent a low response 
rate due to a lengthy questionnaire. A specific cancer 
screening assessment resulted in a low sample size. Only 
very few participants had the oncology specialty. 
However, we assume that they might have more knowl
edge compared to non-oncology HCPs, which requires 
further exploration.

Conclusion
Screening and early detection are key in disease preven
tion. The HCPs had good knowledge related to the risk 
factors of developing DM, but poor knowledge of the age 
at which DM screening should be initiated. Despite the 
high prevalence of breast and colon cancer in Saudi 
Arabia, the HCPs had poor knowledge regarding the age 
stipulated for disease-specific cancer screening. The adher
ence to DM screening was good, but poor for breast, 
cervical and colon cancer in the high-risk groups. The 
medical and cancer screening guidelines should be made 
available to all HCPs regardless of their specialty. 
Educational programs, targeting HCPs, are recommended. 
Additional studies are recommended to explore the bar
riers underpinning non-adherence to screening in HCPs.
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