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Abstract

Background: Sickle cell anaemia (SCA) is a serious global public health problem, with a high
geographical distribution of burden that negatively affects quality of life. Aim: To evaluate the
Knowledge, Attitudes, and Practices (KAP) towards SCA condition and care among healthcare
professionals (HCPs). Setting: This study was conducted in Cabinda, an exclave and province of
Angola. Methods: This convergent mixed methods study integrated quantitative and qualitative
data. A self-administered cross-sectional survey (n=500) was the primary instrument. Quantitative
data were analysed using descriptive and inferential statistics while qualitative responses
underwent thematic analysis to reveal patterns and contextual factors. Results: A total of 293
responses were returned (response rate 59%). Fifty-two (18%) respondents were male and 241 (82%)
were female. Using a common scoring method, the overall mean scores for KAP were 14.79 + 4.95
(out of a maximum score of 27), 2.73 + 1.40 (maximum 6), and 3.00 + 1.68 (maximum 5), respectively.
Most respondents (98%) knew about SCA primarily through professional training (47%). Overall,
quantitative findings revealed gaps in knowledge, particularly in pain management and genetic
counselling. Qualitative insights indicated that personal experiences and institutional support
influenced HCP attitudes. Nevertheless, all respondents stated they would support the
establishment of a standalone clinic for SCA patients. Conclusion: Although HCPs demonstrated
high awareness of SCA, their detailed knowledge of the condition remained limited. Contribution:
This study provides valuable insights into SCA prevention and management among HCPs in
Cabinda province and underscores the necessity for a holistic approach to enhance SCA care
delivery.

Keywords: knowledge; attitude; practice; SCA; healthcare professionals; Cabinda

1. Background

Worldwide, sickle cell anaemia (SCA) is the most common type of the rare blood disorder sickle
cell disease (SCD), with an estimated 300,000 new cases annually.[1] This autosomal recessive blood
disease is associated with an array of acute and chronic morbidities characterised by recurrent ill-
health, progressive organ damage and shortened lifespan.[2] Significant mortality is attributed to
SCA, and new data indicate that the reported 50-90% mortality rate is excessively high.[3,4]

The World Health Organization (WHO) recognises SCA as a global public health problem-[5]
particularly in Sub-Sahara Africa (SSA), where it contributes significantly to child morbidity and
mortality.[1] A recent article in The Lancet highlighted SCD as a leading cause of under-5 deaths, and
that the burden of disease is almost 11 times higher than previously thought.[6] Moreover, the global
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burden of SCA is expected to rise because of improved survival in high-prevalence, low- and middle-
income countries (LMICs) and owing to population migration to high-income countries (HICs).[7]

Healthcare professionals (HCPs) play vital roles providing care to SCA patients who typically
present with anaemia plus frequent episodes of pain, life-threatening infections, jaundice, and stroke.
Moreover, Delgadinho et al., described how genetic polymorphisms influence SCA phenotype.[8]
While some patients can suffer from osteonecrosis, strokes, multiple pain crises and usually require
frequent hospitalisations, others only have mild anaemia and may not suffer from any complications
for decades.[8] Misconceptions and inadequate knowledge about SCA are an important barrier to
providing appropriate care and support for patients.[9]

To date, there has been limited published research on the level of knowledge, attitudes, and
practices (KAP) towards SCA among HCPs. KAP studies can provide information on what is known,
considered, and done in relation to SCA and identify specific gaps that may influence the quality of
life (QoL) of patients and their caregivers. In Nigeria, for example, good knowledge of SCA among
HCPs, particularly regarding associated complications, have been reported.[10] Similarly, high
awareness among HCPs have been reported in Nigeria.[11,12] However, in some other countries
(including Brazil, Ghana, Great Britain, Nigeria, and Saudi Arabia) knowledge of the treatment and
management of SCA by HCPs is poor.[13-17] Considering the clinical variability of this disease,
studies point to the need for training healthcare workers to increase awareness, correct
misconceptions of SCA[14] and improve management.[13,18] Furthermore, the mixed report in
Nigeria emphasises the need for country-specific information to educate HCPs about the dangers of
the disease in order to help SCA patients maintain and improve their well-being; and the findings of
research conducted in other countries cannot be simply applied by the Ministry of Health (MINSA;
Ministério da Satde) in Cabinda province. Assessing the KAP of HCPs is an essential step in
generating evidence to inform the development of appropriate and culturally adapted interventions
to support SCA patients.

Angola has one of the highest birth-rates of children with SCA in sub-Saharan Africa,[7] with an
estimated 12,000 children born with SCA annually.[19] Cabinda province is an exclave of Angola
surrounded by the Democratic Republic of Congo and the Republic of Congo, and clinical services
for children and their families are limited. This region is among the most severely affected in Angola
because of insufficient local services and specialists. As shown in this study, there is little or no
evidence on HCPs” KAP towards SCA in Cabinda.

The overall purpose of this study was to support and inform service provision regarding
establishing an autonomous and functional SCA unit in Cabinda. The aim was to answer the research
question: How do HCPs respond to the severe effects of SCD? The specific objectives were to: 1)
identify HCPs” knowledge towards SCA and to explore factors affecting the knowledge level in
Cabinda province, Angola. 2) identify HCPs’ attitudes/beliefs toward SCA in Cabinda province,
Angola. 3) identify HCPs’ practice on SCA in Cabinda province, Angola.

2. Methodological Approach

Study Design and Scope

This study is part of a broader mixed methods project aimed at evaluating healthcare system
readiness for SCA care in Cabinda province. The overall design included both a cross-sectional
survey of HCPs and focus group discussions with various stakeholders. The survey —used for this
component of the study —employed both closed- and open-ended questions to assess the KAP of
HCPs. This approach is especially suited given the underfunding and disproportionate impact of
SCA in low-resource settings like Cabinda; it will help identify gaps and barriers in frontline care,
providing actionable insights to guide targeted training, improve clinical practices, and inform and
service improvements. While the broader study includes qualitative data from focus groups, this
paper reports exclusively on findings from the survey component. Focus group data will be
presented in a separate publication to enable deeper exploration of system-level themes and
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contextual influences on SCA care. Insights from the survey alone provide a robust snapshot of
individual-level perceptions and behaviours within the health workforce.

Study Setting and Data Collection

This cross-sectional study was conducted during June-September 2021 using a convenience
sample of HCPs across healthcare facilities in Cabinda province. Cabinda is Angola’s smallest
province, with an area of 7,290 km? divided into four municipalities —Belize, Buco-Zau, Cabinda and
Cacongo. The estimated population in 2020 was 847,377.[20] Participants eligible for inclusion in this
study were HCPs practicing in Angola aged 18 years and above. Figure 1 is a map of Angola,
highlighting the location of Cabinda in the north.[21] Participants were recruited after 500
questionnaires and information sheets were distributed to healthcare facilities across the province.
Ethical approval was provided by the Joint Research Ethics Committee, Queen’s University Belfast
and Universidade Onze Novembro, Cabinda, Angola. Participants read the consent form prior to
completing the questionnaire. Returning responses was considered to constitute consent to
participate in the study. All study documents were securely stored in a cabinet, and completed
surveys were returned in a box located at each healthcare facility to guarantee confidentiality
throughout the data collection process. The analysis was performed using de-identified data (unique
ID number assigned to each respondent).
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Figure 1. Map of Angola. Cabinda province highlighted in red arrow. United Nations HP. Available from
https://www.un.org/geospatial/content/angola: accessed 23/03/2024. .

Questionnaire Design and Measures

To our knowledge, there is no validated questionnaire to investigate SCA KAP among
healthcare workers. We therefore developed a fit-for-purpose questionnaire relevant to the Angolan
cultural setting and SCA disease profile. The instrument was initially developed in English and back
translated into Portuguese by two bilingual members of the research team. Items were reviewed for
content validity and reliability by a licensed haematologist based in Texas, USA and pilot tested with
five healthcare volunteers based in Cabina Province to assess clarity and redundancy. The final,
paper-based, self-administered instrument took approximately 20 minutes to complete. It consisted
of 12 questions about socio-demographic and occupational characteristics (age, gender, education,
marital status, language, residence religious affiliation, job title, years of work experience, practising
sector, position).

Quantitative Items

The closed-ended questions enabled the identification of broad patterns in knowledge and
practice across respondents. To measure the levels of various aspects of KAP, a common scoring
method was used. Each item in the questionnaire was awarded (“1’ = correct response; ‘0" = incorrect
response, ‘don’t know’ or missing response). The knowledge section consisted of 37 items and
covered SCA-related health outcomes, SCA manifestations and complications, control, and
prevention of the complications, and management. Knowledge scores was obtained using 35 items
since two questions covered awareness. The maximum possible score for the knowledge section was
35 points.

The attitudes/beliefs and practice section consisted of seven and five items, respectively. Given
the influence of personal beliefs on professional attitudes and decision-making in healthcare,[22]
these items were to explore potential socio-cultural and spiritual views to better understand how
these may shape practice in relation to SCA. Moreover, Angola has a set of beliefs, attitudes and
health practices inherent to its cultural context.[23] Participants’ attitude/belief toward SCA was
assessed by their experiences with haemoglobin genotype status (three questions) and opinion on
personal perception and decisions towards different domains of SCA (four questions). For the first
three questions, “yes’ answers or providing a response were scored as 1. ‘No’ answers/don’t know or
missing response were scored with 0. Thus, a higher cumulative score to the three questions indicated
a higher familiarity with haemoglobin genotype status and more positive attitudes toward SCA. We
reversed the scoring of the last four questions indicating attitudes against SCA; ‘'no” was assigned a
score of 1 and ‘yes’, a score of 0, therefore higher attitude score indicated a more positive view of SCA
personal perception and decisions in all 4 categories. The maximum possible score for the
attitude/beliefs section was 7 points.

The items on practices were used to assess targeted actions on healthcare support services for
SCA in different scenarios. The first four items had Likert-response options from strongly disagree
to strongly agree. ("1’ =strongly disagree, ‘2’ = disagree, ‘3’ = somewhat agree, ‘4’ = agree, ‘5’ = strongly
agree); and the last question used ‘yes’/'no’/’don’t know’ options. We dichotomised the five-point
Likert scale items into ‘yes’ (representing the subgroups “agree”, “somewhat agree”, and “strongly
agree”), and ‘no’ (representing the subgroups “strongly disagree” and “disagree”); ‘yes’ scoring 1
and ‘no’ /'don’t know’ or ‘missing’ responses as 0. The maximum possible score for the practice
section was 5 points. For each domain, total score was calculated and transformed into ‘percentage
score’ by dividing the score with the maximum possible score and multiplying by 100. The levels of
the percentage score were assessed based on a modified Bloom’s cut-off point of 60%, with each
domain categorised into 2 levels instead of 3.[24-26] A healthcare professional who scored >60% was

7

considered as having “high knowledge,” “positive attitude,” and “good practice,” while one who

" ou

scored <60% was considered as having “low knowledge,” “negative attitude,” and “poor practice.”
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Qualitative Items

The unprompted open-ended questions that allowed for multiple responses were included to
elicit deeper insights into participants’ reasoning, experiences, and beliefs. This was particularly
important in uncovering how reasoning, cultural beliefs, resource limitations, and institutional
constraints influence professional attitudes and behaviours. Thematic analysis using a combination
of deductive codes drawn from the research questions and inductive codes generated by the data[27]
was used to analyse the qualitative items.

Data Analysis

Data were entered into Microsoft Office Excel for initial cleaning and inputted into Statistical
Package for Social Sciences (SPSS) (v.27)[28] for analysis. Cronbach’s alpha reliability was used to
verify the internal consistency of the scales. A cut-off value of 0.6 was considered a good internal
consistency of the items in the scale.[29]

Descriptive statistics were generated for socio-demographic characteristics. Multiple imputation
was used to deal with missing data as the pattern mixture of missing values indicated that about 9%
of the socio-demographic characteristics were missing at random. The imputed datasets were used
to conduct the analyses. Mean differences between sociodemographic characteristics were
determined using the Mann-Whitney U-test (for variables with two levels), Kruskal-Wallis test (for
variables with more than two levels) and Bonferroni correction for multiple comparisons based on
Dunn’s (1964) procedure.[30] First-order analyses (i.e., Chi-square tests) was applied to prove the bias
difference between the instrument items and compare the sub-samples. A combination of uni- and
multivariate linear regression was performed to determine if the socio-demographic variables were
good predictors of reporting knowledge of SCA using age, gender, education, experience, job title,
facility, sector, marital status, language, regional language, and religious affiliation as the explanatory
variables and knowledge scale as the dependent variable. A p-value of 0.05 was set as the cut-off for
statistical significance.

3. Results

Internal Consistency

The analysis of internal consistency indicated that the questionnaire had a good ability to
measure knowledge (Cronbach’s a-coefficient: 0.75, 35 items), attitudes (Cronbach’s a-coefficient:
0.68, 7 items) and practices about SCA (Cronbach’s a-coefficient: 0.74, 5 items). The overall internal
consistency of the KAP questions was (Cronbach’s a-coefficient: 0.79, 47 items), indicating a
satisfactory internal consistency. The removal of any single-item value did not significantly alter
these reliability measures.

Group Characteristics

Of 500 distributed questionnaires, there were 293 (59%) responses; 82% of the sample were
female. Altogether, 175 nurses, 43 technician therapists, 27 doctors, 20 clinical psychologists, 16
healthcare students and 12 other healthcare professionals completed the survey. The modal subgroup
was aged 36-45 years (31%), lived in Cabinda City (69%), the capital and largest city in Cabinda
province were single (79%), had completed a university-level education, had over 10 years” work
experience (41%) and did not hold any administrative or political position (90%). A pooled analysis
of healthcare professionals’ characteristics is presented in Table 1.
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Table 1. Difference between sociodemographic characteristics and sickle cell anaemia knowledge score.
Characteristics Nutmber of ﬁ/ao;’tzczp ants 1 +Knowledge Score (x *s) p Value
Total 293 (100) 14.79+4.95
Gender
Male 52 (17.7) 14.75+6.06 0.8704
Female 241(82.3) 14.80+4.70
Age group (years)
18-25 69 (23.5) 14.30+4.53
26-35 63 (21.5) 14.49+5.55 0.571
36-45 91 (31.1) 15.09+4.74
246 70 (23.9) 15.16+5.11
Marital status
Married® 47 (16.0) 16.45+4.50 0.034*
Singleb 232(79.2) 14.61+4.94
Other 14(4.8) 12.37+5.29
Education
High school 139 (49.4) 13.96+5.02 0.030*
University degree 154 (52.6) 15.54+4.78
Profession
Clinical psychologist 20 (6.8) 14.77+4.74
Doctora 27 (9.2) 17.87 £5.05
Healthcare student 16 (5.5) 15.72+.5.39 0.013*
Nurseab 175 (59.7) 14.68+4.87
Other healthcare 12 (4.1) 13.08+4.59
professional
Technician therapistac 43 (14.7) 13.42+4.58
Position
No 265 (90.4) 14.81+4.92 0.606
Yes 28 (9.6) 14.58+5.29
Facility
Healthcare centre 169 (57.8) 14.63+5.04 0.598
Hospital unit 124 (42.3) 15.01+4.84
Sector
Public 285 (97.1) 14.85+4.96 0.268
Still in training 8 (2.9) 12.77+3.34
Experience
<5 90 (30.7) 14.95+5.18
>10 119 (40.6) 15.02+4.94 0.647
5-10. 54 (18.4) 14.14+5.57
Still in training 31 (10.6) 14.64+4.90
Residence
Belize 19 (6.5) 14.05+5.04
Buco-Zau 19 (6.5) 13.10+7.16 0.554
Cabinda 202 (68.9) 15.15+4.61
Cacongo 53 (18.1) 14.30+5.17
Language
Portuguese 278 (94.9) 14.83+4.90 0.793
Other 15 (5.1) 14.00+£5.92
Regional language 0.843
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Iwoyo 102 (34.8) 14.97+4.89

Kikongo 55 (18.8) 14.95+5.27

Kilindgi 52 (17.7) 14.46+4.80

Kiyombe 84 (28.7) 14.72+4.87

Religion

Catholic? 127 (43.3) 13.61+5.06 <0.001*
Protestant® 153 (52.2) 15.66+4.68

Other 14 (4.8) 16.24+4.82

Note. Marital status — other (i.e., divorced, separated, widowed) ); Position ( i.e., participants who held or did
not hold an administrative or political positions); + Assessed from full sample N=293 and Maximum score =27,
represents the output where Mann-Whitney U and Kruskal-Wallis tests were applied; Superscript, # = variables
where Kruskal-Wallis test was statistically significant; a,b,c = Bonferroni correction for multiple comparison for
each level, groups that was statistically significantly different from each other in the same group; x = mean; s =
standard deviation; P value = * p<0.05, **p<0.01, **p<0.001.

Awareness

In general, 98% of respondents had heard about SCA while the remaining 2% were not aware of
the condition. Figure 2 summarises the information sources used by respondent healthcare
professionals seeking information on SCA, with professional training (47%) being the main source of
knowledge, followed by health talks (22%) and affected relatives/friends (14%). The least used source
was mass media (7%).

O Affected relativesffriends
M Health talks

BMass media

[ Cther

EFrofessional training

Figure 2. Source of information towards SCA.
Quantitative Results

Knowledge

The average knowledge score was 14.79 (SD = 4.95, achieved score range 0-27 out of 35 points).
The Mann-Whitney and Kruskal-Wallis tests showed that knowledge scores between groups were
significantly different (p<0.05) in terms of profession, level of education, marital status, and religion,
respectively, Table 1. However, knowledge scores based on other background variables did not differ
significantly, Table 1. Groups with higher SCA knowledge scores included doctors (P<0.05),
university-degree holders (p<0.05), those who were married (P<0.05), and Protestants/Other (versus
Catholics) (P<0.05).
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After categorising participants into high versus low SCA knowledge groups, the Chi-square
tests resulted in significant differences in percentage knowledge scores by gender, (x2 (1) = 6.972, p<
0.001), and profession, (x2 (5) = 11.466, p< 0.05). Stratifying by gender revealed significant evidence
of a difference in percentage knowledge score across age group (x2 (3) = 8.938, p< 0.05) with 66% of
the females having a high score compared to 34% of the males, and participants in the 26-35-year-old
age group had a significantly higher score compared to females and males in other age groups.
Similarly, there was a significant difference across residence (x2 (3) = 31.534, p< 0.05), with
participants living in Cabinda city having a higher knowledge compared to females and males in
other municipalities. There was also a significant difference in percentage knowledge score based on
position (administrative or political) (x2 (1) = 19.391, p < 0.05); females not in an administrative or
political position (95%) had higher scores compared to males in that occupational group (64%). There
were no significant differences for the remaining variables.

Knowledge of healthcare professionals about SCA was low in the study group. However, 67%
indicated that SCA was an important problem in Angola, but there was limited knowledge regarding
painful episodes, Table 2. Only 15% correctly answered when asked “if sickle cell trait (SCT) carriers
experience painful episodes”. When asked about the complications of SCA, only 26%, 28% and 18%
knew that kidney failure, stroke and gallstones are common complications of SCA. Moreover, 98%
did not know that glaucoma is not a manifestation or complication of SCA, while only 10% knew that
blindness is a manifestation or complication of SCA. SCA often causes retinopathy with potential for
retinal detachment or vision loss. In addition, only 55% and 39% knew that frequent blood
transfusion and hydroxyurea (HU) therapy can control or prevent SCA complications, respectively.
Furthermore, only 39% knew that early diagnosis and treatment can prevent complications
associated with SCA. With regards SCA management, 57% knew that children with this condition
should always remain hydrated, whereas only 39% knew that HU is an oral medication that can be
used to improve the QoL of SCA patients. The responses are summarised in Table 2.

Table 2. Knowledge about sickle cell anaemia — responses to component questions.

Response N (%)
Questions Yes No Don’t Missing
know
Awareness
Have you ever heard about SCA? 286 (97.6) 2(24) 0 1 7)5
General Knowledge
*Sickle cell trait (SCT) carriers can experience painful
crises. (FALSE) 203 (69.3) 43 (14.7) 18 (6.1) 29(9.9)
SCA is an important health problem in Angola 16
. 4 (15. .
(TRUE) 195 (66.6) 44 (15.0) 38 (13.0) (5.5)
SCA can be diagnosed in an unborn baby by testing
the baby while in the womb (TRUE) 95(32.4) 137(46.8) 44 (15.0) 17(5.8)
Children who carry the sickle cell trait (SCT) are less
likely to die of malaria compared to those who do not
have the trait (TRUE) 85(29.0) 120 (41.0) 57(19.5) 31 (10.6)
SCA only occurs in African individuals or
descendants (FALSE) 50 (17.1) 168 (57.3) 49 (16.7) 26 (8.9)
Manifestations and complications
Glaucoma is a manifestation and complication of 271 (92.5) 7 (2.4) 0 15 (5.1)
SCA(FALSE) ' ' '
(rlflzgé))lood level is a manifestation and complication 270 (92.2) 6 (2.0) 0 17 (5.8)
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Bone pains is a manifestation and complication of
SCA(TRUE) 240 (81.9) 7 (2.4) 12 (4.1) 34 (11.6)
Swollen hand and foot are a manifestation and
complication of SCA (TRUE) 235 (80.2) 16 (5.5) 8(27) 34(11.6)
Chronic diarrhoea is a manifestation and
complication of SCA (FALSE) 221 (75.4) 19 (6.5) 9(3.1) 44(15.0)
Arthritis is a manifestation and complication of SCA 147 (502)  43(147) 35(11.9) 68(232)
(TRUE)
Chronic leg ulcer is a manifestation and complication
of SCA (TRUE) 95 (32.4) 76(25.9) 51(17.4) 71(24.2)
Stroke is a manifestation and complication of SCA 81 (27.6) 98(334)  35(11.9) 79 (27.0)
(TRUE)
Heart disease is a manifestation and complication of
SCA (TRUE) 78 (26.6) 70(23.9) 53 (18.1) 92(31.4)
Kidney failure is a manifestation and complication of
SCA (TRUE) 77 (26.3) 73(24.9)  56(19.1) 87(29.7)
Gallstones are a manifestation and complication of
SCA (TRUE) 54 (18.4) 72 (24.6) 87 (29.7) 80(27.3)
Delayed growth and development are a manifestation 109
and complication of SCA (TRUE) 42 (14.3) 75(25.6)  67(22.9) (37.2)
Lung cancer is a manifestation and complication of
SCA (FALSE) 40 (13.7) 91 (31.1) 78(26.6) 84 (28.7)
Blindness is a manifestation and complication of SCA
(TRUE) 38 (13.0) 112(38.2) 50 (17.1) 93 (31.7)
Control and prevention of complications
Genetic counselling is a method for control and
prevention of SCA (TRUE) 247 (84.3) 7(2.4) 0 39 (13.3)
Premarital genotype testing is a method for control
and prevention of SCA (TRUE) 229 (78.2) 7 (2.4) 12 (4.1) 45 (15.4)
Pneumococcal vaccination is a method for control and
prevention of SCA (TRUE) 195 (66.6) 20 (6.8) 18 (6.1) 60 (20.5)
Newborn screening is a method for control and
prevention of SCA (TRUE) 166 (56.7) 34 (11.6) 14 (4.8) 79 (27.0)
Frequent blood transfusion is a method for control
and prevention of SCA (TRUE) 160 (54.6) 67 (22.9) 7 (24) 59 (20.1)
Early diagnosis and treatment are a method for
control and prevention of SCA (TRUE) 115(39.2) 111 (37.9) 8(2.7) 59(20.1)
Use of mosquito net is a method for control and
prevention of SCA (FALSE) 79 (27.0) 71(24.2) 58 (19.8) 85(29.0)
Hydroxyl therapy is a method for control and
prevention of SCA. (TRUE) 115(39.2) 32(109) 78(26.6) 68 (23.2)
Management
Children with SCA should always remain hydrated. 168(57.3) 31 (10.6) 48 (16.4) 46 (15.7)
(TRUE)
A child with a clinical suspicion of stroke should
undergo immediate blood transfusion. (TRUE) 158 (53.9) 26 (8.9) 52 (17.7) 57 (19.5)

Children with SCA cannot have an iron-rich diet.

(FALSE) 152 (51.9) 72 (24.6) 12 (4.1) 57 (19.5)
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Management of acute chest syndrome includes
hydration, bronchodilators, antibiotics, and oxygen
therapy. (TRUE)

Fever is not an emergency in children with SCA.
(FALSE)

Children with sudden increase in abdominal volume

140 (47.8)  22(75) 56 (19.1) 75 (25.6)

111 (37.9) 112(382) 10(3.4) 60 (20.5)

do not need to be evaluated or treated urgently. 105(35.8) 100 (341) 21(7.2) 67 (22.9)

(FALSE)
Hydroxyurea (HU) is an oral medication proven to 183
improve the quality of life of SCA patients. (TRUE) 95 (32.4) 8 (2.7) 7 (2.4) (62.5)

Moderate anaemia or pain episode without any other
complication are requisites for an emergency blood
therapy in SCA. (FALSE) 77 (26.3) 131 (44.7)  25(8.5) 60 (20.5)

Note. In each category, questions are ordered by decreasing % of the first option “Yes” *painful episodes; low

haemoglobin level.

Univariate linear regression showed that doctors had an almost 5-times higher SCA knowledge
score than other professions (B = 4.724, p-value<0.05). For the goodness of fit, the model presented an
R? value of 0.053, meaning that profession accounted for 5% of the variability of SCA knowledge
scores. The knowledge score of healthcare professionals with an undergraduate degree was twice
that of those with only a secondary education (B =1.667, R2= 3% p-value <0.05). Married healthcare
professionals had 4 times higher SCA knowledge score compared to those that are single, divorced,
separated, or widowed (B =3.743, R?= 3% p-value <0.05). Multivariate linear regression to explore the
association between SCA knowledge and socio-demographic variables demonstrated no significant
differences.

Attitudes/Beliefs

Table 3 depicts the attitudinal response of respondent healthcare professionals’ toward SCA.
Overall, the opinions of the healthcare professionals surveyed were predominantly negative
regarding SCA (76% negative and 24% positive). Eighty-four percent of respondents disagreed with
the statement that having a child with SCA is a form of divine punishment, suggesting that most
participants did not associate the condition with religious or moral judgment. However, 26% would
be in favour of ending the pregnancy if SCA was found in the embryo while it was still in the womb.
While this reflects personal beliefs, such views may indirectly shape HCPs’ engagement with patients
and families.

Only 22% of respondents provided their haemoglobin genotype status, with 19% reporting ‘AA’
status (i.e., the genotype with normal haemoglobin) and 3% reporting ‘AS’ status (i.e., the genotype
with sickle cell trait). The most frequently given reason for healthcare professionals checking their
haemoglobin genotype status was curiosity (34%) followed by doctor’s advice (24%), as a standard
practice at birth (15%) and pre-employment (10%). Very few indicated it was at school entry or pre-
marital testing (5% each), Figure 3.

Table 3. Healthcare professionals’ responses to attitude and belief questions.

Response N (%)

Attitudinal statements Yes No Don’t know Missing

Have you ever checked your haemoglobin genotype
status? 79 (27.0) 184 (62.8) 0 30 (10.2)
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Couples at risk of having a child with SCA should
be dissuaded from marriage by law 143 (48.8) 70(23.9) 43 (14.7) 37 (12.6)

Pregnancy termination should be encouraged if a

. . )
baby is found to have SCA during pregnancy? 76 (259) 136 (464) 42(143) 39 (13.3)

Having a child with SCA is a punishment from God

for those who do not believe in Him 6 (2.0) 244 (83.3) 17 (5.8) 26 (8.9)
Subjecting oneself to genetic counselling before
marriage shows lack of faith in God 17 (5.8) 230 (78.5) 19 (6.5) 27 (9.2)

40

&=a
0 T T T
At birth Curiosity Doctor's request Cther Pre-employment Pre-marital testing School entry

Reason how/when haemoglobin genotype was checked
Figure 3. Reason how/when haemoglobin genotype was checked.

Practices

The distribution of responses for each question in this section of the questionnaire is presented
in Table 4. Over one-third of all respondents (37%) ‘agreed’ or ‘strongly agreed’ that leaders or senior
managers of healthcare facilities support and openly promote SCA patient care. However, 40%
‘disagreed’ or ‘strongly disagreed’ that “Clear and simple instructions of SCA patient care are made visible
for every healthcare provider”. Overall, more respondents revealed good adherence to healthcare
practices and support services for SCA in Cabinda (good: 66% vs. poor: 34%). In addition, more
respondents (77%) revealed that the healthcare and support services adopt good practice measures
concerning caring for SCA patients with 100% supporting establishment of a standalone clinic for
SCA patients in Cabinda. This suggests that a high proportion of HCPs may be willing to improve
awareness and support in caring for SCA patients. Furthermore, it was noted by the licensed
haematologist involved this research that the health authorities in Cabinda had previously expressed
support for the establishment of an independent SCA clinic for children in Cabinda city. This could
ultimately improve the QoL for SCA patients and their families.
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Table 4. Healthcare professionals’ responses to practice questions.
Response N (%)
Practice Statement Strongly Aeree Somewhat Strongly
agree agree . disagree _ . .
& & Disagree & Missing

Leaders and/or senior managers of

healthcare faciliti 1
calthcare facilities support and openly 59 15 4 69 035) 68 (232) 35(11.9) 22(7.5) 60 (20.5)
promote SCA patient care

SCA patient care flyers or posters are

displayed at each point of care in all 19 (6.5) 70 (23.9)
healthcare facilities, as reminders.

The health-care facilities make SCA

patient care always possible at each point 42 (14.3) 89 (30.4)
of care

63
(21.5) 57 (19.5) 29 (9.9) 55 (18.8)

(17.1) 31(10.6) 23(7.8) 58(19.8)

Clear and simple instructions for SCA
patient care are made visible for every

healthcare provider 15(5.1) 56 (19.1) 49 (16.7)

66 (22.5) 50 (17.1) 57 (19.5)

Would you support the establishment of a

standalone clinic for SCA patients in 224 0 0 0 0 69
Cabinda? * (76.5) (23.5)
* Yes/No option.

Qualitative Results

The process of thematic analysis of the open-ended questions identified three overarching and
overlapping themes which were selected to represent the data. These themes included: Knowledge
Gaps in SCA Management, Expectations of Family Responsibility and Implicit Bias, and Systemic
Barriers to Good Practice.

o Theme 1: Knowledge Gaps in SCA Management

The results highlighted the existence of four categories of knowledge gaps in SCA management,
which are differentiated by their genetic literacy awareness and knowledge gaps, whether SCA
occurs only in African descendants or not, SCA diagnoses in unborn babies, and whether children
with SCA should always remain hydrated or not. SCA is particularly common among people whose
ancestors come from sub-Saharan Africa, India, Saudi Arabia and Mediterranean countries.
Diagnosis can be identified in unborn babies, and children with SCA are expected to always remain
hydrated as dehydration worsens symptoms. Yet, there were some inconsistencies due to lack of
genetic knowledge of SCA, testing information, and hydration and nutritional strategies to promote
the health of patients who seek medical care. This indicates a potential gap in the HCP’s knowledge
for effective SCA management which may affect how care is delivered or withheld in practice.

e Theme 2: Expectations of Family Responsibility and Implicit Bias

The breakthrough of relieving pain for SCA patients is found in hydroxyurea which increases
the production of foetal haemoglobin and prevents clumps of the sickle-shaped cells from forming in
the bloodstream. It is a known fact that a daily dose significantly decrease the frequency and severity
of the pain and tissue damage they experienced. Moreover, there is a need for HCPs to know the
right way to care and treat these patients on time during episodes of severe pain to prevent potential
life-threatening complications and make them feel better. Despite some understanding of the need
for better care for SCA patients, many respondents mentioned that there is no comparison between
caring SCA care and other conditions. The main reason for this response was that “diagnostic is
different, and each disease require its own care” .

Some are unaware of the real efficacy of hydroxyurea and in their opinion children with SCA
are required to follow a strict diet. One respondent emphasised that “each disease require different care
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and treatment; in this case, SCA patients need to keep hydrated, nutritious diet and regular and controlled
physical activities”. Some also expressed the view that parents should play a proactive role in
recognising early signs of a sickle cell crisis and that successful SCA management depends heavily
on family resources and adherence. For instance, one respondent stated, “children with SCA require
more attention; parents must know impending signs of crises”, while another noted that, “children with
SCA must control their diet and have money available for blood transfusion” . The statements suggest a belief
in shared responsibility, but they also imply that health outcomes depend heavily on parental action,
potentially overlooking the socio-economic constraints many families face in low-resource settings
like Cabinda.
o Theme 3: Systemic Barriers to Good Practice

To understand willingness to support comprehensive care for SCA, educational concerns,
perceived systemic effectiveness and general practice characteristics that might influence outcomes
were examined in the qualitative data. The respondents acknowledge that limited resources make it
hard to provide comprehensive care and shared their concerns on the recognised need for specialist
care and facilities, quoting that establishing an independent clinic would significantly improve the
QoL for SCA patients. For instance, one respondent noted: “We need more trainings about the SCA
treatment and how to take care the patients,” another said, “To improve the health care and services for SCA
in Cabinda it would require implementing an autonomous healthcare unit.” And another respondent
highlighted that “An autonomous SCA unit in Cabinda should be the right first step in this process.”

Currently in Cabinda province, there is no specialised centre with a multi-specialist team
dedicated to providing SCA patient care. Respondents felt they lacked adequate supplies and
equipment to provide SCA patient care and required more professional training across healthcare
units. This is reflected in some of their responses as one respondent highlighted, “ Federal government
needs to provide adequate healthcare resources for the health care professionals to provide better care for patients
affected by SCA.” Another respondent reported the need to, “Train more professionals in this area,
especially those who directly deal with these patients.” This suggests that despite the perceived structural
barriers, HCPs expressed how beneficial the SCA unit would effectively improve SCA patient care
and indicated their willingness to support possible actions.

4. Discussion

This cross-sectional survey provides baseline information and investigates the KAP regarding
SCA among healthcare professionals in Cabinda, a province with the highest number of children
testing positive for SCA in Angola.[31] Overall, the study found poor knowledge, negative
attitudes/beliefs and positive practices that could be improved with training and support for an
independent clinic with the aim of delivering comprehensive care. About 98% of the study
respondents had heard about SCA, suggesting a good level of awareness similar to that of studies
conducted in Nigeria.[11,12] High awareness may be explained by high prevalence in this setting.
However, this did not appear to translate to high levels of knowledge about SCA among respondents
healthcare professionals in line with previous studies conducted in Brazil, Ghana, Great Britain,
Nigeria, and Saudi Arabia;[13-17] and is in contrast with one study conducted in Nigeria.[10]

Regular training for healthcare professionals is paramount to quality management of SCA. Diniz
et al,, (2019) highlighted the positive impact on the acquisition of knowledge by professional
healthcare providers following participation in a distance education course on SCD.[32] It is expected
that healthcare professionals require high-level competence to improve quality of care for people
with SCD.[33] Thus, healthcare professionals’ suboptimal knowledge regarding SCA may contribute
to the increased economic and morbidity burden. For instance, there was inadequate knowledge
about HU, a proven disease-modifying treatment to reduce morbidity and mortality.[34] This may be
the result of lack of HU treatment available for SCD in Angola. Furthermore, low levels of basic
knowledge found in this study are consistent with reports from other groups in relation to the
treatment and management of SCA among healthcare professionals.[14,15] These results point to a
need for health authorities and policymakers to develop cost-effective strategies to increase
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awareness with regards to management and treatment to reduce pain and improve the QoL of
patients. This will further help in prevention of complications in SCA patients and improve clinical
management of the condition.

Although it seems obvious that there is a significant difference in knowledge based on education
and profession, the difference based on marital status may be explained by information shared
among married individuals or by living with other affected relatives as well as experience gained
while caring for SCA patients. There is also a need to consider the cultural background of Angola.
Under the influence of religion, Angolan society is characterised by a conservative perspective with
Catholicism being the majority; those of this faith had lower SCA knowledge.[35]It can also be argued
that increased knowledge of SCA is associated with positive attitudes and increased support to
reduce SCA burden. Healthcare professionals who have a high level of knowledge are in a better
position to promote better care for patients. Stratifying by gender indicated some differences in SCA
knowledge based on age group, position (administrative or political), and residence.

Appropriate knowledge is crucial for embracing better attitudes and adopting precautionary
practices to prevent and control SCA complications. In this study, respondents had negative attitude
towards SCA. Only 27% have checked their haemoglobin genotype status, suggesting a negative
attitude towards prevention and control of SCA. This may be a reflective of test availability or cost.
About 49% of respondents would support that couples at risk of having a child with SCA be
dissuaded from marriage by law. The qualitative response highlight how HCPs’" expectations of
family involvement in SCA management may be shaped by implicit biases. While promoting parental
engagement is important, the assumption that families can readily afford nutritious diets or cover the
cost of blood transfusions may unintentionally shift the burden of care onto caregivers without
acknowledging structural barriers such as poverty, limited health literacy, and weak social support
systems.

Such perspectives risk reinforcing health inequities by normalising care gaps as personal
shortcomings. Nevertheless, respondents had good practice towards SCA, which reflects the
understanding that appropriate support and system capacity is essential for sustainable and
equitable SCA service delivery. The respondents” emphasis that more education is appropriate for
SCA patient care reflects on their desire to be equipped with structured, role-specific, and context-
relevant learning that would improve their clinical knowledge (e.g., pathophysiology),
communication skills (e.g., genetic counselling, awareness campaigns), cultural competence (e.g.,
understanding stigma, religious/spiritual beliefs), and systems knowledge (e.g., using protocols). In
the context of Cabinda’s under-resourced health system, these expectations underscore the need for
more inclusive approaches that provide targeted education to enhance the frontline workforce’s
preparedness to deliver SCA care. Evidence from existing SCA care models, including the Newborn
Screening Programme and Project ECHO (Extension for Community Healthcare Outcomes),
supports the effectiveness of structured, context-specific training.[36-40] As part of the new SCA
unit’s development, education should be embedded into service delivery, linked to performance
evaluation, and adapted to address both clinical and cultural competencies.

The WHO recommends the establishment of dedicated centres to provide preventive care and
treatment in high SCA prevalent regions.[2,41] All respondents supported the establishment of a
standalone SCA unit in Cabinda. As SCA has a great impact on morbidity and mortality in Cabinda,
it is vital that healthcare professionals across the healthcare system have adequate understanding of
the disease and associated clinical competencies. Lack of knowledge about specific risk factors
associated with SCA in general are the most potent barriers to access and care. This should be
addressed through multi-faceted strategies with focus on specific clinical manifestations that results
in complications in patients using peer-education and other community-based interventions.
Appropriate patient care interventions might be achieved when healthcare professionals are
knowledgeable about SCA and possess a positive attitude towards patients with SCA.

A need for increased training of healthcare professionals about SCA, particularly those who
interact directly with SCA patients, was identified in the study. However, having the required
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resources by the MINSA and donors/ Official development assistance (ODA) is a concern; given that
Angola’s total health expenditure is significantly low overall and has several challenges to achieving
universal health coverage and the Sustainable Development Goals (SDGs). To this end, in accordance
with the “Luanda Declaration on Primary Health Care and Immunisation in Angola,” which
mandates, among other things, a sustainable increase in equitable health financing,[42,43] targeted
interventions focusing on training healthcare professionals in SCA management, communication,
and care competencies and establishing a standalone unit are required.

Strengths, Weaknesses and Future Directions

To our knowledge, this is the first study examining what healthcare professionals in Angola
know about SCA and their willingness to support the establishment of a standalone unit providing
holistic SCA care. The focus on healthcare professionals makes it a highly important and relevant
contribution considering the gap in research and that the disease burden greatly affects the QoL of
patients in the country.

A weakness of the study is that there is no previously validated standardised tool for assessing
KAP of healthcare professionals on SCA. However, the questionnaire was formulated through
objectively designed investigative questions based on WHO guidelines and report on SCA.[6]
Although the survey incorporated both closed- and open-ended questions, providing a degree of
methodological breadth, the depth of qualitative data was inherently limited by the format. Open-
ended responses, while valuable, were often brief and lacked the nuance and elaboration typically
captured through interviews or focus groups. This constrained the ability to fully explore complex
attitudes, cultural influences, and experiential factors influencing practice. Nevertheless, there was a
good response rate, and reliability was an acceptable average alpha value larger than 0.6 across
instruments. In addition, only healthcare professionals in Cabinda province were surveyed and the
results of this study may not reflect the KAP of healthcare professionals in the entire country. Given
the focus on Cabinda, a hard-to-reach province in Angola with a very high prevalence rate of SCA,
where practitioners may be quite different from those working in other parts of the country, the
findings may not be equally relevant in other parts of the country or different low- and middle-
income countries (LMICs). Nonetheless, the findings from this research could aid the identification
and targeting of SCA education intervention in Cabinda Province.

Future research should consider adopting a more expansive mixed methods design, such as a
sequential explanatory or convergent parallel approach, combining surveys with in-depth interviews
or focus groups with only HCPs. This would enable a more robust exploration of underlying beliefs,
systemic challenges, and the lived experience of HCPs, particularly in under-resourced contexts like
Cabinda, which will ultimately support more tailored and impactful policy and training
interventions.

5. Conclusion

This study provides a relevant contribution and an opportunity for healthcare authorities and
policymakers to improve the complex and systemic nature of managing SCA, a condition that
remains under-recognised, underfunded, and disproportionately affects populations in low-resource
settings like Cabinda. The study highlights not only gaps in HCPs knowledge but also in attitudes
and practices relating to the care of patients with SCA with direct implications for service
development, education, and policy. Doctors and clinical psychologists had higher mean knowledge
score than nurses who are often the first healthcare professional that patients meet.

While general awareness of the condition was evident, qualitative data revealed persistent
misconceptions, such as doubts around patient-reported pain, and experiential justification,
including perceptions of caring for patients with SCA compared to patients with other conditions.
These attitudes may influence clinical behaviour, leading to delays in pain management, inconsistent
use of guidelines, and fragmented care experiences for patients. Therefore, for a structured, tiered
education strategy embedded within the establishment of a dedicated SCA unit is needed. The
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training component should not only strengthen clinical competence but also challenge harmful
attitudes, build empathy, and promote evidence-based decision-making. Culturally sensitive
communication and reflective learning approaches can help address the attitudinal dimensions
identified in this study that may affect care. Embedding evaluation into the rollout will ensure the
model improves both provider performance and patient outcomes while fostering more equitable
and consistency of care. This approach offers a practical roadmap for strengthening SCA services,
informing health system planning and return on investment (ROI).

Importantly, the burden of SCA is felt most acutely among children, where delayed diagnosis,
inadequate pain management, and fragmented care directly threaten health, wellbeing, and survival.
Strengthening SCA services is therefore not only a response to a specific disease but a vital
contribution to advancing child health equity. Ensuring early access to coordinated care, informed
providers, and responsive systems will support better outcomes for children living with SCA and
contribute to broader goals around child survival and quality of life in Cabinda Province.
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