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Abstract

Introduction: Despite advances in the management of sickle cell disease (SCD), gaps still
exist in the knowledge of healthcare professionals (HCPs) about the disease. The objective of this
study was to assess the knowledge of HCPs about SCD.

Methods: This is a cross-sectional study involving 465 HCPs (physicians and nurses) who
responded to the DFConhecimento instrument questionnaire. Performance was tested in terms of
average score and proportion of correct response for each questionnaire item topic.

Results: The average score for respondents was 4.6 + 1.9 out of a total of 13 points.
Proportions of professionals who responded well were greater than 58% in three topics (Neonatal
screening program, Sickle cell conditions, and Sickle cell anemia genotype). In the other topics,
rates of good response ranged from 11.6% to 46.0%. There was a statistical association between
best performance and medical title: physicians were more knowledgeable than nurses (OR = 6.26;
95% Cl: 2.69-14.56).

Conclusion: This study highlighted that knowledge of SCD among HCPs is very inadequate.
This lack of sufficient information on SCD from HCPs indicates the need to develop continuing
education programs.
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Introduction

Sickle cell disease (SCD) is a hereditary anomaly of the
red blood cell characterized by the presence of abnormal
haemoglobin S, either in homozygous form (Hb SS) or
in association with other abnormal hemoglobins such
as Hb SC and Hb SB-Thalacemia) [1]. It is characterized
by chronic hemolysis, chronic inflammation, immune
deficiency, heterogeneous clinical phenotype, and visceral
damage. The pathogenic mechanism in SCD is mainly due to
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chronic inflammation associated with oxidative stress [2].
In this disease, red blood cells have a tendency to deform
into a crescent (sickle form) under certain conditions. Its
clinical manifestations include chronic anemia, painful
vaso-occlusive crises, acute chest syndrome, bone and
osteoarticular disorders, stroke, priapism, hepato-biliary,
cardiac and renal disorders, and even early mortality [1,3,4].

SCD is considered a public health problem and is a
major hereditary disease in the world and the Democratic
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Republic of the Congo (DRC). The incidence of SCD at birth is
determined by the prevalence of carriers in the population.
In 2010, an estimated 5,788,000 newborn babies were
carriers of hemoglobin S (HbS), of which 5,476,000 were
heterozygotes and 312,000 were homozygotes [5]. The DRC
is one of the three countries most affected by SCD in the world
(after Nigeria and before India) [6]; and in some regions of
this country, SCD affects up to 2% of newborn babies [7-10].

Although the World Health Organization (WHO)
recommends public education as a means of reducing sickle
cell mortality [11] and despite the large number of people
with SCD, the level of knowledge on SCD is still low. In the
DRC, various studies have reported poor knowledge of SCD
among students and the population [12-14]. Knowledge of
SCD is an essential means of preventing and controlling this
disease; because healthcare professionals (HCPs) are best
equipped to make informed and correct decisions about
disease control interventions. Strengthening the education
of HCPs in order to acquire sufficient knowledge is a major
challenge in relation to this disease in order to actively help
those affected to avoid complications and improve their
quality of life [15]. Given the lack of tools to assess HCPs’
knowledge of SCD in literature, a recent Brazilian study
conducted by Diniz, et al. [15] had led to the development
and validation of a SCD (DFConhecimento) knowledge tool
with Brazilian HCPs.

Several published studies have been conducted to assess
the level of knowledge on SCD in the population, but to our
knowledge, the approach to assessing HCPs’ knowledge on s
SCD has not been studied in our environment. It is necessary
to assess the level of knowledge on SCD among HCPs, as an
understanding of these factors will help to shape appropriate
public health education programs to increase awareness
and knowledge of the disease. Thus, it seems appropriate to
conduct this survey on knowledge of SCD among Congolese
HCPs in Lubumbashi (in the DRC) using the instrument
“DFConhecimento”.

Methods

This is an analytical cross-sectional survey conducted in
Lubumbashi city, located south of the Haut-Katanga province
in the DRC. The city of Lubumbashi is the capital of this
province with an estimated population of about 4 million.
This city is a focal point in terms of health services for the
entire province and surrounding provinces. For the purpose
of this study, all physicians and nurses from different
healthcare facilities (HCFs) in the city were considered
eligible and randomly selected. The exclusion criterion was
if an HCP was on vacation or absent from work on the day of
data collection or working in a HCF not selected for the study.

This study covered both health centers, general reference
hospitals, private clinics, and University Clinics. Data were
collected from December 1 to December 31, 2020. Recruited
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investigators have received extensive training, covering the
context of the currentinvestigation, detailed interpretation of
the investigation instrument and a simulation investigation
test. A total of 10 investigators were recruited. Investigators
explained the purpose and procedure of the study and
obtained written informed consent from each respondent
prior to asking them to complete the questionnaire. On
average, the survey lasted 10 to 15 minutes.

In order to collect the data, we used the “DFConhecimento”
instrument developed and validated by Diniz, et al. [15]
containing a series of 13 key items covering the following
topics: neonatal screening; sickle cell anemia genotype; sickle
cell traits; factors that contribute to the process of vessel
occlusion and sickle cell formation; warning signs of sickle
cell disease; use of antibiotics; health issues of adolescents
and pregnant women; factors for prevention of leg ulcers,
and; health referral services. The questionnaire was closed
and self-administered with 4 to 6 assertions for each item,
only one of which was considered correct. Respondents were
given the opportunity to choose “Don’t know” to discourage
speculation. For the calculation of the total score of the
respondent, “1 point” was assigned to each correct answer
and “0 point” for a wrong answer.

The scores ranged from 0 to 13. To calculate the final score
for the instrument, we used the sum of the correct answers,
taking into account the following ranges of knowledge
points: 12-13 corresponding to a precision of more than 90%
(excellent knowledge); 8-11 corresponding to a precision of
60% to 89% (good knowledge); and = 7 corresponding to
less than 59% accuracy (poor knowledge) [15].

A total of 500 questionnaires were distributed and 487
were returned. Of the questionnaires returned, 465 did not
contain any missing items and were included for analysis
(Figure 1). This represented an effective response rate of
93%.

| 500 HPCs surveyed

13 HPCs not
having given
their consent

v

22 HPCs to participate
returning an [« in the study
uncompleted

questionnaire

r
465 HCPs having returned a
completed questionnaire and having
agreed to participate in the study

Figure 1: Recruitment of participants.
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The following variables were used to characterize the
HCP respondents: age, gender, medical qualification, type of
HCF they worked in, years of clinical practice and training
related to SCD.

Data collected was entered into Microsoft Excel 2019 and
was checked for inconsistencies and errors. The analyzes
were performed using STATA software (version 15). The
analysis of data included calculations of descriptive statistics,
frequencies and calculations of Pearson’s Chi square
and the exact Fisher test to determine significance. The
proportions were calculated for categorical variables and the
results were presented in percentages with a 95% confidence
interval using Wilson'’s score limits.

Demographic and occupational variables (age, gender,
medical qualification, type of HCF, professional experience,
whether or not they have attended a training session on SCD
in the last two years) were analyzed to determine whether
participants had significantly different knowledge scores. A
value of p < 0,05 was considered statistically significant.

Ethical considerations have been respected. Participation
in the study was voluntary after the signature of free and
informed consent. This study has been submitted to the
Medical Ethics Committee of the University of Lubumbashi
and approved (Approval No.: UNILU/CEM/030/2021).

Results

A total of 465 HCPs completed the survey, of which 204
(43.81%) were physicians and 261 (56.13%) were nurses.
The average age of the respondents was 34.16 * 8.18 years
and the female sex was 50.11% (a sex ratio of 1). One
third (33.55%) of respondents worked in private clinics.
Respondents had an average number of years of clinical
experience of 7.57 + 7.26 years and only about 25% reported
having attended a training session on SCD in the last two
years preceding the survey (Table 1).

Of the 465 respondents, only 37 (7.96%; IC 95%: 5.83%
- 10.78%) had a good knowledge (knowledge score = 8)
and 428 others (92.04%; IC 95%: 89.22% - 94.17%) had
poor knowledge (knowledge score < 8). The average score
obtained by respondents was 4.6 + 1.9 points out of a total
of 13 points.

The results of the knowledge assessment are presented
in Table 2. The proportion of HCPs who responded well was
more than 58% in three topics (Neonatal screening program,
Sickle cell conditions, and Sickle cell anemia genotype). In the
other topics, the response rates ranged from 11.6% to 46.0%.

The associations between demographic and occupational
variables and knowledge on SCD are presented in Table 3.
Almost 15% of physicians and almost 3% of nurses had a
good knowledge of SCD. The association between medical
qualification and knowledge on SCD was statistically

https://doi.org/10.29328/journal.jhcr.1001018

5,

significant (p < 0,0001), indicating that physicians were
significantly more informed than nurses (OR = 6.26 [2.69-
14.56]).

Furthermore, neither age, gender, type of HCF, clinical
experience, nor training session in SCD had any influence on
respondents’ level of knowledge (p > 0.05).

Discussion

This study assessed the knowledge of SCD among HCPs
in Lubumbashi (DRC). It is recognized that the level of
knowledge is indirectly reflected in the quality of health care
provided to patients by HCPs [16]. We recall that this is the
first Congolese survey to use this instrument developed and
validated in Brazil [15].

Table 1: Demographic and occupational characteristics of the respondents.

Variable Number (n = 465) Percentage
Age (years)
20-29 151 32.47
30-39 208 44.73
=40 106 22.80
Average + SD 34.16 £8.18
Gender
Female 233 50.11
Male 232 49.89
Medical qualification
Physician 204 43.87
Nurse 261 56.13
Type of healthcare facility
Health center 81 17.42
General Reference Hospital 163 35.05
Private clinic 156 33.55
University clinic 65 13.98
Professional experience (years)
<5 245 52.69
6-10 122 26.24
>10 98 21.07
Average + SD 7.57 +7.26
Attending a training session on SCD in the
last two years
No 349 75.05
Yes 116 24.95

Table 2: Percentages of respondents with correct answers to items on the different
topics related to Sickle cell disease.

Item topics Number (n = 465) % (95% CI)

Neonatal Screening Program 273 58.7 (54.2 - 63.1)

Sickle Cell Condition 363 78.1(74.1-81.6)

Sickle Cell Anemia Genotype 411 88.4 (85.2-91.0)

Sickle Cell Trait 74 15.9 (12.9 - 19.5)

Sickle cell disease manifestations 54 11.6 (9.0 - 14.8)

Vaso-occlusion 214 46.0 (41.5 - 50.6)

Factors that favor red blood cells sickling 160 34.4 (30.2 - 38.8)

Warning Signs 72 15.5(12.5-19.1)

Medications used.in preventlion and/or 86 185 (15.2 - 22.3)
treatment of sickle cell disease

Use of antibiotics 57 12.3 (9.6 - 15.6)

Adolescent Health 143 30.8 (26.7 - 35.1)

Pregnancy and contraception 97 20.9 (17.4 - 24.8)

Care for prevention of leg ulcers 143 30.8 (26.7 - 35.1)
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Table 3: Demographic and professional characteristics of respondents related to the level of knowledge.
Total (N = 465) Good knowledge (n = 37) Poor knowledge (n = 428)

Variable

Odds ratio [95% Cl]

Age (years)
20-29 151 7 (4.64%) 144 (95.36%) 0.60[0.21-1.70] 0.478
30-39 208 22 (10.58%) 186 (89.42%) 1.45[0.62-3.37] 0.509
240 106 8 (7.55%) 98 (92.45%) 1.00
Gender
Female 233 15 (6.4%) 218 (93.56%) 0.66 [0.33-1.30] 0.297
Male 232 22 (9.48%) 210 (90.52%) 1.00
Medical qualification
Physician 204 30 (14.71%) 174 (85.29%) 6.26 [2.69-14.56] < 0.0001
Nurse 261 7 (2.68%) 254 (97.32%) 1.00
Type of healthcare facility
Public 309 27 (8.74%) 282 (91.26%) 1.40 [0.66-2.97] 0.487
Private 156 10 (6.41%) 146 (93.59%) 1.00
Professional experience (years)
<5 245 22 (8.98%) 223 (91.02%) 1.35[0.68-2.67] 0.491
>5 220 15 (6.12%) 205 (93.18%) 1.00
Attending a training session on SCD in the last two years
Yes 116 11 (9.48%) 105 (90.52%) 1.30 [0.62-2.72] 0.615
No 349 26 (7.45%) 323 (92.55%) 1.00

The present study reports a small proportion of HCPs with
good knowledge (7.96%) in general. Specifically, only in three
topics (Neonatal screening program, Sickle cell conditions,
and Sickle cell anemia genotype) did the proportion of HCPs
who responded well reach more than 58%. In the others
topics, rates of good responses ranged from 11.6% to 46.0%
(Table 2).

Given that the DRC is the second most affected country
in Africa (after Nigeria), with an estimated prevalence of
2% among newborns [7,8], but ranging from 3.47% to 7.1%
in Lubumbashi [9,10], it would be expected that a large
number of HCPs could have a good knowledge of SCD and its
neonatal screening. This survey shows that a large number
of participants did not respond correctly (7.96% of good
knowledge) although the survey questions are relatively
simple.

Several studies assessing the level of knowledge about
SCD had shown that physicians and nurses had poor
knowledge [17-21]. The low percentage of correct answers
from physicians and nurses regarding the majority of
questions asked shows that these HCPs have insufficient
understanding of how to help sickle-cell patients, indirectly
leading to a poor outcome in terms of assistance to sickle-
cell patients. It follows from this finding that these HCPs are
included in the lifelong learning process on SCD. Physicians
and nurses offer great potential in terms of health promotion
and preventive action [17].

In terms of the knowledge of the HCPs studied on SCD,
physicians had a significantly higher rate of good knowledge
than nurses. Similar findings have been reported in studies
on the assessment of knowledge of Brazilian HCPs about
SCD [21]. Most of the time, nurses are the first to come into
contact with the patient, taking vital signs and subsidizing
medical diagnosis; they are still working towards maintaining
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an interdisciplinary team [21]. This is why they must be
included in the knowledge update program.

The study reported that 75% of the HCPs reported not
having attended a training session on SCD. This observation
is superimposed on that made by Barroso, et al. [21] who
had noticed that a large number of HCPs did not have a SCD
training (94.2%).

By comparing the level of knowledge on SCD with the
number of years of clinical experience and the fact of having
followed training on SCD, it was observed that there was no
statistically significant association. This shows that there is
an urgent and emerging need to update and train HCPs, with
regard to all topics on SCD, with a focus on the tasks of each
HCP, with the aim of making an early diagnosis and guiding
care to improve the quality of life of sickle-cell patients.

In the knowledge assessment on the treatment to be
used, less than 20% of the participants responded correctly
by citing different medicines recommended for sickle cell
patients. Although it is a chronic incurable disease, SCD is
treatable. For example, it is very important to inform HCPs
and the population that early treatmentis provably increasing
the survival of sickle cell patients and improving the quality
of life [22]. Improving the survival and quality of life of
these patients is based on general and preventive measures.
These include good nutrition, prophylaxis, early diagnosis
and treatment of infections, vaccination and penicillin use,
maintenance of good hydration, and prevention of adverse
climatic conditions [21].

Lack of information about treatment and care related to
SCD prevents sickle cell patients from continuing with care
by leading them to adopt inappropriate measures or even
to seek out unrecommended treatments. Literature data
show that early diagnosis (especially neonatal period) and
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appropriate treatment greatly improve survival and quality
of life in sickle cell patients [23].

The results of this knowledge assessment study can be
used to identify areas where training programs will need to
be intensified [24]. Education based on continuous learning
is a necessary condition for the development of the subject
in terms of improved care. The pursuit of the continuity of
education for HCPs, through postgraduate courses and also
free training, must be not only an initiative of the institution
to which they are linked, but above all a commitment
to everyone aiming at personal, professional and social
transformation [21]. This study has shown that physicians
and nurses in our community lack sufficient information in
the field of SCD. Itis the responsibility of the health authorities
to ensure the continuing training, qualification and education
of these HCPs during their service [25]. In order to produce
satisfactory results, HCPs need a continuous and effective
training and information process to be able to meet the needs
created by the dynamism of the problems.

Conclusion

This study highlighted that health care providers’
knowledge of SCD is poor. This lack of sufficient information
on SCD from health professionals indicates the need to
provide continuous training for HCPs in order to improve
their level of knowledge, but also to provide accurate and
correct information and adequate care for sickle cell patients
and their relatives.
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