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Abstract

the mark. Comparison between students’ gender
revealed that, apart from two, the percentage of

Introduction: The current study aimed to assess
students’ competency of the Faculty of Medicine,

Makkah region Saudi Arabia in interpreting com-
mon laboratory investigations like Complete Blood
Counts.

Methods: The current cross-sectional, quantitative
and exploratory study was carried out at the Fac-
ulty of Medicine, Rabigh, King Abdulaziz University
(KAU), Jeddah, from April 1 to April 20, 2022. An on-
line questionnaire was circulated via various social
media like Facebook, Twitter, and WhatsApp.

Results: A total of 1,010 respondents participated in
the survey, representing an overall response rate of
70%. Among all the respondents, females were 677
(67%) while males were 333 (33%). There were 277
(27.4%), 479 (47.4%), and 254 (25.1%) students
from the fourth, fifth, and sixth years, respectively.
For most of the statements, more than 70% of stu-
dents responded correctly, but particularly for three
of the questions, students’ correct responses were
561 (55.5%), 518 (51.3%), and 491 (48.6%), which
were not up to the mark. A gender-wise compari-
son showed that the percentage of correct answers
given by female students was significantly higher
than that of male students for all statements (p<
0.001). For most of the indices, more than 70% of
students responded correctly, while for four ques-
tions, students’ correct responses were not up to

female students who correctly interpreted the indi-
ces was significantly higher than that of male stu-
dents (p 0.001). In the results of all participants’
responses to the clinical scenario interpretation the
female students performed significantly better in
scenarios 1 and 2 (p 0.001).

Conclusions: Overall, our study participants’ com-
prehension of CBC values and interpretation of the
case scenarios was adequate. On the other hand,
female students demonstrated better conceptual
understanding than male students. We recommend
improving assessment systems to help students ex-
pand their interpretation skills.

Key words: Complete Blood Count, interpretation,
medical students, Saudi Arabia
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Introduction

Medicine is one of the most demanding professions since
itinvolves dedication, passion, and concentration. Usually,
medical education focuses little on understanding patients’
different investigation results (1). Instructors primarily
focus on the pathophysiology, sign symptoms, and
treatment. However, different investigations are involved
in understanding patients’ problems such as blood,
CSF, urine, and body tissues. Biochemistry, hematology,
histopathology microbiology, and radio diagnostic units are
involved. Students’ mentalities toward learning are directly
related to their level of subject-matter competence (1).

Blood Complete Counts (CBC) including differential WBCs,
and reticulocyte counts are the time-tested laboratory
studies in almost all the patients attending hospitals,
either for outdoor or indoor facilities. CBC interpretation
is key in diagnosing a number of commonly encountered
clinical problems (2). CBC is beneficial in the differential
diagnosis of anemia, hemoglobinopathy/Thalassemia,
bleeding disorders, infections, metabolic disorders and in
other clinical conditions (2). In their initial academic years,
medical students are taught the utility of CBC in different
clinical situations. In clinical years they get exposure
to patients with various diseases and during bedside
teaching, relevant investigations and their interpretation
are discussed with the teachers (3).

This exposure to laboratory medicine during student life
provides an educational background for future physicians,
ensuring proper diagnosis and management of their
patients. Pozdnyakova et al. pointed out recently that
CBC findings were of immense value in the pandemic of
COVD-19 (3). But one must be trained to acknowledge the
developing drift in the parameters of CBC. In two studies
conducted in different countries, May JE recently pointed
out certain parameters of CBC, which clinicians mostly
ignored during their consultations (2,4).

A couple of studies investigating the usefulness of CBC
in general medical patients reporting in the emergency
department, revealed significant value in early diagnosis
of the patients (5,6,7). Its predictive value was greatly
enhanced if the differential WBC count was taken in
isolation in conditions requiring urgent management
measures like neonatal sepsis and early detection of
infections like occult focal bacterial infections (8, 9,10).

Wilson et al. stressed the need to train future physicians
in laboratory medicine services to utilize the essential tool
of routine investigations effectively (11). A recent study
revealed thatyoung physicians use laboratory facilities very
effectively if they get sufficient exposure to interpretations
of day-to-day laboratory facilities during their training time
(11). The main purpose of this study was to assess the
competency of medical students of the Faculty of Medicine
Rabigh, KAU Jeddah along with other colleges of Makkah
region Saudi Arabia, in the interpretation of common
laboratory investigations like CBC. This study will provide
information about students’ understanding of this common
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and mostly carried out laboratory test so that one knows
the areas to be stressed in the future.

Material and Methods

The current cross-sectional, quantitative and exploratory
study was carried out at the Faculty of Medicine, Rabigh,
King Abdulaziz University (KAU), Jeddah from April 1 to
April 20, 2022. Ethical approval was obtained from the
Unit of Biomedical Ethics, KAU, Jeddah, SA. Our study
participants were clinical students from different medical
colleges in the Mecca Region. An online questionnaire
was prepared with the help of the WHO myth-buster
document and already published literature (12, 13). The
questionnaire was converted to a Google form, and the link
was sent to the students via various means like Facebook,
Twitter, and WhatsApp.

Two senior faculty members validated the questionnaire
for substance and intelligibility, and it was further updated
based on their recommendations. A pilot study with 40
students was carried out to ensure the content validity.
Cronbach’s alpha was discovered to be 80.

The sample size was estimated using the Raosoft sample
size calculator, with a population size of 2,500 medical
students, a response rate of 50%, a confidence level of
95%, a margin of error of 5%, and statistical power of
80%. The calculated sample size was 334; it was inflated
due to expected incomplete and missing questionnaires
and non-responses and to increase the generalizability
of the results. The data was coded and entered into the
Statistical Package for Social Sciences (SPSS, IBM,
USA) software version 22.0 for data entry and analysis.
Both descriptive statistics and analytic statistics were
examined. Categorical variables were compared by Chi-
square test, and the scores were compared by Student
t-test or ANOVA test. The level of statistical significance
was set at p<0.05.

A total of 1,010 respondents participated in the survey,
representing an overall response rate of 70%. Among
all the respondents, females were 677 (67%) while
males were 333 (33%). The mean age of students was
23.15+1.3 years. There were 277 (27.4%), 479 (47.4%),
and 254 (25.1%) students from the fourth, fifth, and sixth
years, respectively. More than half of the students, 539
(53.4%), were from the Faculty of Medicine, King Abdulaziz
University, Jeddah, while 471 (46.6%) were from other
universities in Mecca region. Table 1 also shows other
general characteristics.

Several statements were provided in the survey
questionnaire, and the participants selected the correct
option from the list of four. For most of the statements, more
than 70% of students responded correctly, but particularly
for three of the questions, students’ correctresponses were
561 (55.5%), 518 (51.3%), and 491 (48.6%), which were
not up to the mark (Table 2). A gender-wise comparison

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 20 ISSUE 11 NOVEMBER 2022

36



ORIGINAL CONTRIBUTION

showed that the percentage of correct answers given by
female students was significantly higher than that of male
students for all statements (p< 0.001) (Table 2).

Several indices were interpreted, and participants chose
the correct interpretation from four options. For most of the
indices, more than 70% of students responded correctly,
while for four questions, students’ correct responses were
not up to the mark. The correct response to a question
about the normal range of MCH in an adult was 642
(63.6%). The correct answer for the question, normal
range of RDW in an adult female, was 390 (38.6%), and
the correct answers for questions, the value of RDW in Iron
deficiency anemia and B Thalassemia, were 570 (54.4%)
and 547 (54.2%), respectively (Table 3). Comparison
between students’ gender revealed that, apart from

Table 1: Participants’ general characteristics (N=1010)

two, the percentage of female students who correctly
interpreted the indices was significantly higher than that
of male students (p 0.001) (Table 3). Additionally, for the
normal range of reticulocytes, more males than females
got the correct answer (0.0018) (Table 3).

The results of participants’ responses to the clinical
scenario’s interpretation were 818 (81%), 807 (79.9%),
and 590 (58.4%), respectively, for scenarios 1, 2, and 3.
In the scenario related to pallor and moderate jaundice,
the student’s performance was not up to the mark 590
(58.4%). For the same question, there was no difference
between male and female responses (p=0.4671). Female
students performed significantly better in scenarios 1 and
2 (p 0.001) (Table 4).

Characteristics Mean 5D

Age 23.15+1.3

Gender Frequency Percent
Female arv7 a7
Male 333 33
Place of study

kAL 539 53.4
Others 471 45.6
Year of study

Fourthvyear 277 27.4
Fifthyear 479 47.4
Sixthyear 254 25.1
GPA in last semester

3-35 &4 6.3
35-4 223 221
4-45 391 38.7
45-5 330 327
Lessthan 2 2 0.2
Failed in any previous module

Mo 225 817
Yes 185 18.3
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Table 2: All participants’ correct responses to each statement and gender-wise comparison of correct answers

38

(Total =1010, Female=677, Male=333)

Statements Total Female Male 5% Ol -
correct Responses Responses Low High value
responses n (¥} n (#)
n (%)

What doesthe White 799(79.1) E73(84.6) 22607.9) [ 11.1% | 22.4% | <0.001
bloodcell{WEBC) count
indicate?
Whatdoesthe WEBC 202(79.4) SE2(56) 22000601 [ 14.2% | 25.6% | <0.001
differentia count
indicate?
WhatdoestheRed 799(79.1) GE1(85.8) 218(85.5) [ 14.6% | 28.1% | <0.001
bloodcelliREC) count
indicate?
What does Hematocrit 728(78) Sed(83.3) 22467.3) | 10.3% | 21.8% | <0.001
iHct) indicater
Whatdoes 753(74.6) S47(80.8) 206001.9) [ 129% | 24.9% | <0.001
Hemoglobin(Hl)
indicate?
What does Mean 213(80.5) S7E(85.5) 235(70.6) 9.4% 20.5% | <0001
corpuscularvolume
(M) indi cter
What does Mean Sel (55.5 409(00.4) 152(45.6) 2.2% 21.1% | < 0.00L1
corpuscular
hemoglobin
concentration (MCHC)
indicate?
WhatdoesRed cell 518 (51.3 414(01.2) 104¢31.2) [ 23.6% | 359% | <0.001
distribution wicth
(RDW) indicate?
What does Platelet T34T2.7) G43(20.2) 1900574 [ 1e.7% | 28.8% | <0.001
countindicater
What does Mean 4971 48.6) 398(55.8) Q3(27.9) 24.6% | 36.7% | <0001
platelet volume (KPY)
indicate?
Whatdoestheterm Toa(75.8) Se9(54) 227e8.2) [ 10.2% [ 21.5% | <0.001
reticulooyte indicater
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Table 3: All participants, correct interpretation of indices and gender-wise comparison of the correct answer
(Total =1010, Female=677, Male=333)

Statements Total correct Female Male 85% Cl p-value

interpretation | Responses Responses Low High

n (#a) n (#a) n (#a)

WEC differentialina new Ta46i73.9) SS081.2) 196(55.9) & 2% 28.3% | «<0.001
bornis......x10%/]
WEC differentialinanadultis 229182.1) SE085.7) 249(74.8) 5.6% 16.4% | «<0.001
e XLOZ
WEBCDifferentialinanin 232182.4) LEdi86.3) 242(74.5) &.6% 17.2% | < 0.001
pyogenicinfection is
L0
KMorphological classfication B34182.6) SE2(80) 252(75.7) 5.1% 15 7% | «<0.001
of anemiais dependent on:
Average Hbinanadult male B21i81.3) S573185.4) 243(73) 7.1% 17.9% | <0.001
[ PR g/ dl
Average Hbina pregnant 750174.3) 552181.5) 198(59.5) 15% 28% < 0.001
femaleis---—-—-—- g/ dl
Mormal range of MCYinan 752174.4) 544080.4) 208(02.5) 11.9% 23.9% | «<0.001
adultis . e
femtoliters
Mormal range of MCHinan 42 63.6) 493072.8) 149¢44.7) 21.7% 34.2% | <0001
adultis ... o
picogram/cell
Mormal range of MCHC in an T30172.3) 421809 122(54.7) 20.1% 32.2% | <0.001
adultis ... ~grams;dl
Mormal range of RDW in an T33172.6) 545(80.5) 128(56.4) 17.9% 30.1% | =0.001
adultmaleis ... Yo
RDW rangeinan adult 390 (35.6) 263(38.8) 127(35.1) -5 7% 6.9% | P=0.8300
femaleis ......... %o
Thevalusof RDW inlron S70154.4) 445(55.9) 124(37.2) 22.2% 34.8% | <0.001
deficiency anemiais:
Thevalusof RDW inp S547154.2) 435i54.3) 112(33.6) 24.3% 36.7% | <0.001
Thalassemiais:
The normal range of MPYVin S63155.7) 439i5d4.8) 124(37.2) 21.1% 33.7% | <0.001
anadultis. ... -femtoliters
The normal range of S565155.9) 423152.5) 141(72.4) 37% 15.7% 0.0018
reticulooytesisre
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Table 4: Responses of all participants to the interpretation of clinical scenario and gender-wise comparison of correct
interpretation of clinical scenario (Total =1010, Female=677, Male=333)

Total correct Female Male a5% Cl -
Clinical Scenario interpretation Responses | Responses value
n{*a) n{*a) n{*a) Low | High
A 32-vear-oldfemale presented fora | 213(21) STTIBE.2) 2417247 [7.4% 12.4% (<0001
routine checkup Her CEC showed
the following: HR 2 g/dl, MOV 5SE fl,
REC counto. dx 102/, RDW 12.8%.
Which oneof thefollowingisthe
possibleexplanatonforthisCEC
report?
A Ge-year-oldmale waspresented B07(79.9) ET72(34.5) 235(70.6) [8.4% 12.5% (<0001

with pallor and mild jaundice He
complained of extremetiredness
Elood CEC showed:Hgh 9.2g/dL, REC
281012 MOV 92 fl, WBC:02x0%/1,
Flatelet count55x10%/]. Reticulocyte
counts 0.1 % (0.2-2%). Whichone of
the followingisthe possible
explanationfor his symptoms and
blood counts?

A dS-year-oldmale waspresented SO0(5E.4) 410059.2) 139(56.8)
with pallor and moderate jaundice
He complained of extremetiradness
and on examination, he had mild
jaundice, and moderately enlarged
spleen Blood CEC showed: Hl

9. 2g/dl, REC2.8x1012/1, MCY B2 1,
WEC: Ex109/1, pl atelet count
3551021 and reticulocyte counts5a
%. Which one ofthe followingisthe
possibleexplanationfor his
symptoms and blood counts?

4% 8.8% (04571
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Discussion

CBC is the most advised test among outdoor and
admitted patients. Quite deceptively, it is thought to be
a simple test. It contains both simple quantitative results
and the calculated complex results. One needs training to
understand the message in the report (14,15). The present
study concentrated on the students of clinical years, i.e.,
fourth, fifth, and sixth years. The response to a couple of
the questions like MCH values and RDW interpretation
was not up to the mark by our study cohort. Furthermore,
the results showed that the senior medical students mainly
concentrated on selected parameters of CBC, such as
RBC count, Hemoglobin, MCV, total leukocyte count,
platelets, differential WBC count, and reticulocyte count.
Histograms and other parameters were at times ignored
during the report interpretation. Similar trends were
observed in a study concentrating on junior doctors (16).
MCH (Mean Corpuscular Hemoglobin) and MCHC (Mean
Corpuscular Hemoglobin Concentration), critical red cell
indices, were mostly ignored by observers. MCH and
MCHC values should be interpreted in conjunction with
the MCV values. RDW (Red Cell Distribution Width), in
conjunction with the MCH, is mainly among the neglected
parameters of CBC (17). RDW values mostly reflect the
distribution of RBC size, and it is considered a reliable
indicator of anisocytosis, mostly used in the diagnosis of
hypochromic microcytic and normochromic normocytic
anemias. The RDW parameter helps to differentiate
among the causes of anemia; a high RDW value indicates
the possibility of Iron deficiency anemia, whereas normal
RDW in the presence of low hemoglobin and low MCV
suggests the presence of thalassemia state/disease (17).

ABrazilian study regarding knowledge of CBC interpretation
by health professionals, especially concerning various
clinical states, mentioned poor interpretations by many
doctors despite having post-graduate qualifications. Most
of these doctors were confident in being knowledgeable in
CBC interpretations. It has been suggested that along with
two other parameters in CBC, RDW is the most neglected
findingamongcliniciansduringtheinterpretationof CBC(18).

Our study revealed an interesting finding: female medical
students responded to the survey with greater attention
and with a thoughtful mind compared to their male
counterparts. This fact has been noted in several previous
studies carried out at KAU and other centers (19, 20, 21
& 22). In one study, it was pointed out that male students
have many outdoor interests whereas female students
being at home or in a hostel can spare more time for
curricular activities (23). Statistical analysis revealed that
in all the questions except in a couple of queries (26 out
28), a strong statistical significance (<0.001) was observed
in the responses of male and female students. It showed
that the female students’ conceptual understanding was
better than males. The male students need to give more
time to their studies.

We presented a few clinical scenarios with relevant
hematological findings to access the applied clinical
knowledge. The Overall response was encouraging

except in an odd scenario where the response was not
up to the mark. Female students performed much better
as compared to male students. It indicated that the female
students’ knowledge and interpretation skills are better
than males. Therefore, it is suggested that male students
should be more focused while interpreting the CBC
reports. To improve their understanding and interpretation
skills, they should discuss all their misconceptions with
their teachers.

Rosenberg W stressed that evidence-based learning
practice could improve the problem-solving capabilities
among medical students (24). Burgess A et al. in a
recent study emphasized that team-based learning and
case-based learning modalities are strong instruments
for polishing the problem-solving capabilities of medical
students (25). It has been stressed that adopting layered
analysis of self-explanation and structured reflection
to support clinical reasoning helps medical students in
clinical problem-solving.

A recent study reported that most medical students
perceived case-based learning (CBL) as a tool that
facilitates their transformation from fact, and memorizers
into problem solvers, provides insight into real-life
experiences, promotes deep learning, and keeps them
engaged during the sessions (1). Therefore, CBL’s
importance in deeper learning is undeniable.

Students’ continuous evaluation is essential to encourage
their learning motives (26), hence, it has been proposed
to link the assessments with CBL like activities so that
students can focus more on conceptual knowledge.
Such an approach will assist them in remembering the
material for a more extended period and using it in real-life
scenarios while interacting with patients (27, 28).

Khalid et al. have advocated that clinical exposure for
medical students be included early in their MBBS programs
toimprove collaborative skills and self-directed learning (1).

A study reported that specific modes of training, such as
CBL, and PBL, require medical students to search on the
net and open their textbooks in order to obtain necessary
knowledge (19).

CBC plays a crucial role in diagnosing several clinical
conditions and patient management. The current practical
knowledge among medical students regarding its
interpretation needs attention. Medical students should
be encouraged to interpret laboratory investigations
concerning the clinical presentation of their patients (28,
29).

Limitations of the study: Our study was carried out in the
immediate post COVID-19 era. We relied on the online
questionnaire and couldn’t arrange face-to-face sessions.
There was a possibility that students may consult literature
while answering the questions. But the authors were of
the idea that we didn’t ask our study cohort to reveal their
identity so it would minimize the chances of taking help
either online or through books.
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Conclusion

Overall, our study participants’ understanding regarding
CBC values and their interpretation of the case scenarios
was up to the mark. However, female students had
better conceptual understanding compared to males.
It is recommended that for further enhancing their skills
of interpretation there should be an improvement in
assessment tools.
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