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Abstract 

Background Acute rheumatic fever (ARF) and rheumatic heart disease (RHD) remain major public health issues. 
Although the primary and secondary prevention of RHD through appropriate management of bacterial pharyngitis 
and ARF are well-described in the literature, few studies address the knowledge, attitude, and practice (KAP) of devel-
oping countries. We aimed to evaluate the KAP of the frontline physicians in Egyptian university hospitals regard-
ing pharyngitis and ARF.

Methods We employed a cross-sectional design between September 1st, 2022, and January 31st, 2023 using a self-
administered questionnaire in 21 Egyptian universities. The questionnaire was developed based on previous studies 
and recent guidelines and included four domains: sociodemographic data, knowledge, attitude, and practice regard-
ing pharyngitis and ARF. We utilized both online (Google Forms) and paper surveys. Frontline physicians, includ-
ing interns, residents, and assistant lecturers, were conveniently invited to participate. Furthermore, with the help 
of participating phycisians in recruiting their colleagues, we utilized the snowball method. Data were analyzed using 
IBM SPSS version 27 software.

Results The final analysis included 629 participants, of whom 372 (59.1%) were males and 257 (40.9%) had 
direct contact with ARF patients. Most participants (61.5%) had a fair knowledge level while 69.5% had a fair 
level of practice regarding ARF and pharyngitis. Higher satisfactory knowledge levels were noted regard-
ing pharyngitis (17.1% vs. 11.3%; p-value: 0.036) and ARF (26.8% vs. 18%; p-value: 0.008) among physicians 
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dealing directly with ARF cases compared to physicians in departments not dealing directly with ARF cases. Phy-
sicians in Cairo region universities had significantly higher levels of satisfactory knowledge about ARF compared 
to Delta and Upper Egypt region universities (p = 0.014). Delta region universities showed significantly lower 
levels of practice compared to Cairo and Upper Egypt region universities (p = 0.027). The most frequently rec-
ognized barriers against health promotion were low socioeconomic status (90.3%) and lack of adequate public 
education (85.8%).

Conclusions Despite the fair knowledge and practice levels towards bacterial pharyngitis and ARF among partici-
pants, many gaps were still identified that might contribute to RHD prevalence. Educational interventions should be 
implemented by updating the local guidelines in Egypt for diagnosis and management based on the most recent 
guidelines.

Keywords Acute rheumatic fever, Rheumatic heart disease, Pharyngitis, Knowledge, Attitude, Practice

Introduction
Rheumatic Heart Disease (RHD) is the most common 
cause of acquired heart failure in patients younger than 
25  years in developing countries [1]. An autoimmune 
response to group A streptococcal (GAS) pharyngitis 
leads to Acute Rheumatic Fever (ARF) which in turn 
causes RHD in 60% of cases [2, 3].

RHD affected 33.4 million people worldwide in 2019 
leading to 305,651 deaths, with a mortality rate of of 9 per 
1000, mostly in low and middle-income countries [3, 4]. 
According to the Egyptian Ministry of Health’s 2018 report, 
Egypt had 300,000 RHD patients of 5–15 years [2, 5]. An 
echocardiography-based study on 3062 schoolchildren 
aged 5–15 years revealed a prevalence of 31 cases per 1000 
children [6]. The latest World Health Organization (WHO) 
data show a mortality from RHD in Egypt of 1248 deaths 
accounting for 0.23% of the total deaths [7]. This heavy 
burden of RHD contrasts with persistent negligence of the 
condition on nationwide health agendas in endemic coun-
tries [3, 4].

Many factors such as house overcrowding and low 
socio-economic status can accelerate the spread of GAS 
infection [1], leading to a higher prevalence of ARF 
and RHD [5]. Primary prevention of RHD relies mainly 
on the accurate diagnosis and management of ARF [8]. 
Although the Egyptian Ministry of Health and Popula-
tion together with WHO-Egypt initiated the National 
RHD Prevention and Control Program in 2006 to empha-
size proper practices for pharyngitis, ARF, and their 
sequelae [9], the knowledge level of physicians has not 
been investigated.

This study aims to assess the current knowledge level 
of pharyngitis and ARF amongst university fromtline 
healthcare providers in Egypt as well as factors imped-
ing proper management and daily practice. The second-
ary objectives are to determine the correlation between 

knowledge, perception, and practice scores associated 
with demographic variables.

Methods
Study design and participants
A multicenter cross-sectional study was conducted in 
21 universities in 15 cities in Egypt (Supplementary 
Table  1). The study was done between September 1st, 
2022, and January 31st, 2023 using online and/or paper 
surveys. Frontline physicians in the university hospi-
tals including interns (MBBCh), residents (MBBCh), 
and assistant lecturer physicians (MSc; specialists) 
of different departments were invited to participate 
in the study. Medical students were excluded. For the 
included physicians, subgrouping into department 
that are most likely to deal directly with pharyngitis 
and ARF cases included internal medicine, pediatrics, 
and ear, nose, and throat (ENT) while the others were 
deemed to be not dealing directly with such cases. The 
study adhered to the Strengthening The Reporting 
of Observational Studies in Epidemiology (STROBE) 
checklist in its entirety [10].

Sampling and sample size calculation
Convenience sampling method was mainly used where 
the study collaborators efforted to distribute the survey 
in the social media groups of the physicians. Addition-
ally, they visited the departments to invite the target 
physicians to participate in the survey. Due to the busy 
schedule of the university hospital physicians and lack 
of interest to participate in research surveys, we used 
the help of participating physicians to recruit their col-
leagues, implementing the snowball sampling method. 
The sample size was calculated using the following 
equation [n = z2P(1-P)/d2], confidence interval of 95%, 
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expected frequency of 50%, and acceptable margin of 
error of 5%. The minimum sample size was 384 partici-
pants which was increased to 687 to increase the power 
of the study.

Study tool and data collection
A self-administered Google Form survey in English was 
developed based on previous studies and recent guide-
lines [11–14]. It encompassed sociodemographic data 
and the domains of knowledge, attitude towards, and 
practices regarding pharyngitis and ARF. Sociodemo-
graphic data included gender, university, department, 
and medical degree. The survey domains, categories, 
subcategories, and number of questions are illustrated 
in Fig. 1. The complete survey is added in Supplementary 
Table 2.

At each university, authors and collaborators cooper-
ated to manage, distribute, and collect the data. Consent 
from interns, residents, and assistant lecturer physi-
cians to participate was asked. We excluded incomplete 
or double-filled-out surveys. Participants who partici-
pated in the pilot study were excluded from the final 
sample. The form was distributed through WhatsApp, 
LinkedIn, and emails. The link recorded the data anony-
mously. Those who could not access the online link were 
invited to complete a paper survey that was subsequently 
inserted into the study’s database.

Validation and pilot study
To validate the content of the survey, experts in pediat-
ric cardiology, cardiothoracic surgery, and public health 
assessed the clarity, comprehension, and relevance of 
each question to the measured outcome. Post validation, 
a pilot study was conducted on 5–10 participants from 
each university. We employed Cronbach’s alpha to evalu-
ate the reliability and internal consistency of the sur-
vey, which was acceptable for knowledge (0.65), attitude 
(0.67), and practice Sects. (0.7).

Ethical considerations
The study was conducted according to the principles of 
the Declaration of Helsinki (1964, last revision 2013). 
This survey was voluntary and informed consent was 
obtained from all subjects before completing the ques-
tionnaire. Participants’ anonymity and confidentiality 
were ensured throughout the study. Ethical approval 
was obtained from the Ethical Committee for Scientific 
Research at the Faculty of Medicine, South Valley Uni-
versity (423, code: 4).

Statistical analysis
The data were organized in Microsoft Excel and analyzed 
using IBM SPSS version 27. Frequencies and percent-
ages were used to describe the categorical variables for 
baseline demographic characteristics. The normality of 

Fig. 1 The structure of the questionnaire; domains, categories, subcategories, and questions
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the continuous variables was assessed using the Shapiro–
Wilk test. The median and interquartile range (IQR) were 
used to describe the non-parametric variables.

Answers to the knowledge questions were coded as 
1 for correct and 0 for incorrect or uncertain yielding a 
score of 0–28 per participant. The description was done 
by calculating the frequency and percentage for each 
question as well as the mean and standard deviation for 
the overall knowledge score. We adopted a cutoff point 
for each knowledge category based on the score; < 50% 
of the maximum achievable score to be poor, a score of 
50–75%, and > 75% fair and satisfactory, respectively.

In the attitude section, the first four questions indicated 
the perception of neglect while the remaining 11 ques-
tions indicated the perception of barriers (Supplementary 
Table 2). The coding of the answers for questions repre-
senting a positive perception of attitude was as follows: 
strongly disagree = 1, disagree = 2, neutral = 3, agree = 4, 
and strongly agree = 5. Reverse coding was used for 
answers to negative questions, resulting in a total score 
of 4–20 for the perception of neglect and 11–55 for the 
perception of barriers. The attitude was described using 
the frequency and percentage for each question as well as 
the mean and standard deviation for the score for each of 
the two categories.

The codes for the answers to the practice questions: 
Never = 1, Less likely to = 2, Sometimes = 3, Often = 4, 
and Always = 5 (positive practices), and reverse coding 
for answers to negative questions giving a total score 
of 14–70 (Supplementary Table  2). The practice was 
described using the frequency and percentage for each 
question as well as the mean and standard deviation for 
the overall practice score. The level of participants in 
overall practice was classified on the maximum achiev-
able score with the same cutoff points as the knowledge 
section.

The chi-square test was used to assess the association 
between knowledge levels and demographic character-
istics. Mann–Whitney and Kruskal–Wallis tests were 
used to assess the association between demographic 
characteristics, attitude neglect, barriers, and practice 
scores using the median and interquartile range. Pear-
son’s correlation analysis was used to assess the correla-
tion between knowledge, attitude, and practice scores. 
A p-value of ≤ 0.05 was considered significant to test all 
hypotheses.

Results
Demographic data of the participants
A total of 687 healthcare professionals filled out the ques-
tionnaire, of which 629 were included in the final analy-
sis. Included and excluded participants are described in 

Fig. 2. Male participants were 372, (59.1%). Participants 
from the Delta region accounted for 53.3% (n = 335). 
Participants were in direct contact with rheumatic fever 
patients in 40.9% (n = 257). Demographic characteristics 
are described in Table 1.

Knowledge about pharyngitis and ARF among physicians
Participants had a mean overall knowledge score of 17.18 
(SD = 3.4) reflecting a generally fair knowledge level. Poor 
level was detected in 31%, fair in 61.5%, and satisfactory 
in 7.5% (Fig.  3). Regarding knowledge about pharyn-
gitis, the mean score was 10 (SD = 2.5) reflecting a fair 
level and only 13.7% had a satisfactory knowledge level. 
The mean knowledge score for ARF was 7.1 (SD = 1.7) 
reflecting a fair level, and only 21.6% showed a satisfac-
tory knowledge level. A mean score of 5.5 (SD = 1.5) 
was obtained in the knowledge questions regarding the 
etiology while it was 9 (SD = 2) in the knowledge ques-
tions regarding the diagnosis. A lower mean score of 2.5 
(SD = 1) was detected in the knowledge questions regard-
ing the management of pharyngitis and ARF.

The highest frequency of wrong answers was seen in 
the use of rapid antigen tests (RAT) for suspected bacte-
rial pharyngitis (77.9%). The highest frequency of wrong 
answers on the management of ARF and pharyngitis 
were seen in the alternative to penicillin (75.7%), the 
duration of antibiotic therapy (70.4%), and the need for 
antibiotics in the management of ARF in the absence of 
active bacterial infection (65%).

Regarding the major criteria for ARF diagnosis, the 
most recognized were polyarthritis (81.2%), endocardi-
tis (70.4%), and subcutaneous nodules (67.4%). The least 
recognized criteria were valve regurgitation (29.1%), pol-
yarthralgia (21.9%), annular non-pruritic transient rash 
(21.5%), and monoarthritis (16.4%). The most frequently 
minor criteria recognized as major were diffuse maculo-
papular rash (21.6%) and ataxia (20.2%). The participants’ 
answers to knowledge questions are shown in Supple-
mentary Table 3.

Attitudes of physicians
The mean score of the perception of neglect was 13.9 
(SD = 2.1), while the mean score of the barriers was 36.5 
(SD = 4.4), reflecting a high level of neglect and a high 
burden of barriers towards health promotion.

The most frequently anticipated barriers were the low 
socioeconomic status of the population (90%), the lack of 
adequate public education about the disease (85.4%), the 
widespread public misconceptions (79.5%), and the price 
of the medications (79.2%). The participants’ answers 
to knowledge questions are shown in Supplementary 
Table 4.
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Practices of physicians
Most of the participants (69.5%) had a fair level of prac-
tice with a mean of 45.9 (SD = 6.3). Satisfactory levels of 

practice were in 3.5% (Fig.  3). The highest frequency of 
poor practices was noticed in the administration of oral 
antibiotics (63.6%), advising to take a home prescrip-
tion directly (46.1%), prescribing antibiotics empiri-
cally(34.7%), and not seeking medical advice should the 
participants themselves have a sore throat (28.6%). The 
participants’ answers to knowledge questions are shown 
in Supplementary Table 5.

Associations between the physicians’ levels of knowledge, 
attitude, and practices, and demographics
Physicians who deal directly with ARF patients showed 
a significantly higher level of satisfactory knowledge 
about pharyngitis compared to those who have no direct 
contact with ARF patients (17.1% vs. 11.3%) (p = 0.036). 
Similarly, dealing directly with ARF cases was associ-
ated with higher percentages of satisfactory knowledge 
about ARF (26.8% vs. 18%) (p = 0.008). Moreover, phy-
sicians in Cairo region universities had a significantly 
higher percentage of satisfactory knowledge compared 
to those in Upper Egypt and Delta region universi-
ties (31.6% vs. 19.8% and 19.1, respectively) (p = 0.014) 
(Tables 2 and 3).

Fig. 2 Details of the included and excluded participants

Table 1 Demographic characteristics of the participants

a The assistant lecturer physician is a physician who works as a demonstrator at 
the university. It is a university job title in Egypt that is earned by obtaining a 
master’s degree in medicine after residency

Demographic characteristic N (%)
(N = 629)

Gender
 Male 372 (59.1%)

 Female 257 (40.9%)

University Region
 Cairo region 117 (18.6%)

 Upper Egypt 177 (28.1%)

 Delta Region 335 (53.3%)

Department
 Departments dealing with RF patients 257 (40.9%)

 Departments not dealing with RF patients 372 (59.1%)

Medical Degree
 Assistant lecturer  physiciana 150 (23.8%)

 House officer and first-year resident 321 (51%)

 Second and third-year resident 158 (25.1%)
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Regarding practices of pharyngitis and ARF, physicians 
working in Delta region universities had significantly 
lower levels of positive practices than those working 
in Upper Egypt or Cairo region universities (p = 0.027) 
(Tables 4 and 5).

Correlations between knowledge, perceptions, 
and practices scores
We found a significant correlation between the 
knowledge level of ARF and practice level (r = 0.175) 
(p-value < 0.001), but no significant correlation between 
the knowledge level of pharyngitis and practice levels. A 
weak positive correlation was found between the knowl-
edge level and the perception of of barriers (r = 0.177) 
(p-value < 0.001). Moreover, there was a weak negative 
correlation between the practice level and the perception 
of barriers (r =—0.162) (p-value < 0.001).

Discussion
RHD remains a significant problem in Egypt that is pre-
ventable by adequate management of bacterial phar-
yngitis and ARF [1]. This study revealed a fair level of 
knowledge and practices regarding bacterial pharyngitis 
and ARF among frontline university physicians. Never-
theless, it identified many gaps contributing to the mis-
management of RHD in Egypt.

Overall knowledge of physicians
Although only 7.5% of physicians had satisfactory knowl-
edge, around 69% scored > 50% which is higher than the 
results of a study performed in Addis Ababa including 
nursing staff where 48.7% scored above 50% [15]. A study 
including senior medical students in Cameroon showed 
better knowledge, maybe because the students had been 
recently educated about pharyngitis and ARF [14]. Our 
study showed better knowledge about etiology and diag-
nosis compared to the management of pharyngitis and 
ARF explaining in part the higher prevalence in Egypt [9]. 
Although most participants had fair knowledge levels, 

Fig. 3 Percentages of knowledge and practice levels 
among the participants

Table 2 Comparison of knowledge of pharyngitis according to demographic data

* Chi square test; significant p-value < 0.05

Demographic characteristic Poor and fair knowledge
(N = 543)

Satisfactory knowledge
(N = 86)

P-value*

Gender
 - Male 320 (86%) 52 (14%) 0.788

 - Female 223 (86.8%) 34 (13.2%)

University Region
 - Cairo region 107 (91.5%) 10 (8.5%) 0.198

 - Upper Egypt 150 (84.7%) 27 (15.3%)

 - Delta Region 286 (85.4%) 49 (14.6%)

Department
 - Departments dealing with RF patients 213 (82.9%) 44 (17.1%) 0.036
 - Departments not dealing with RF patients 330 (88.7%) 42 (11.3%)

Medical Degree
 - Assistant lecturer physician 121 (80.7%) 29 (19.3%) 0.067

 - House officer and first-year resident 282 (87.9%) 39 (12.1%)

 - Second and third-year resident 140 (88.6%) 18 (11.4%)
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those dealing directly with ARF cases had significantly 
better knowledge compared to those who did not. Note-
worthy, primary health care and family medicine in Egypt 
remain unfamiliar to the public. Sore throat patients spo-
radically consult primary, secondary, or tertiary care phy-
sicians in outpatient clinics, university hospitals, and the 
private sector either conveniently or based on factors like 
counseling price and location rather than the department 

or specialty [16]. It can be argued that the defect in the 
knowledge or practice of physicians contributes to the 
burden of ARF and RHD.

Knowledge about pharyngitis
Only 7.6% of participants knew all the Centor criteria 
of bacterial pharyngitis. In a Sudanese study, 3% of the 
house officers identified all criteria [17]. To diagnose 

Table 3 Comparison of knowledge of ARF according to demographic data

*Chi square test; significant p-value < 0.05

Demographic characteristic Poor and fair knowledge
(N = 493)

Satisfactory knowledge
(N = 136)

P-value*

Gender
 - Male 294 (79%) 78 (21%) 0.632

 - Female 199 (77.4%) 58 (22.6%)

University Region
 - Cairo region 80 (68.4%) 37 (31.6%) 0.014
 - Upper Egypt 142 (80.2%) 35 (19.8%)

 - Delta Region 271 (80.9%) 64 (19.1%)

Department
 - Departments dealing with RF patients 188 (73.2%) 69 (26.8%) 0.008
 - Departments not dealing with RF patients 305 (82%) 67 (18%)

Medical Degree
 - Assistant lecturer physician 116 (77.3%) 34 (22.7%) 0.935

 - House officer and first-year resident 253 (78.8%) 68 (21.2%)

- Second and third-year resident 124 (78.5%) 34 (21.5%)

Table 4 Comparison of attitude and practice scores according to gender and department

The data is presented with the median (IQR)
* Mann–Whitney test; significant p-value < 0.05

Gender P-value* Department P-value*

Male Female Departments dealing 
with RF patients

Departments not dealing 
with RF patients

Attitude Neglect 14 (3) 14 (4) 0.451 14 (3) 14 (4) 0.102

Barriers 36 (6) 36 (5) 0.860 36 (6) 36 (5) 0.237

Practice score 46 (8) 47 (9.5) 0.643 47 (7) 46 (9) 0.130

Table 5 Comparison of attitude and practice scores according to university region and degree

The data is presented with the median (IQR)
* Kruskal Wallis test; significant p-value < 0.05

University Region P-value* Degree P-value*

Cairo Upper Egypt Delta Assistant 
physician 
lecturer

House officer, 
first-year resident

Second, third-
year resident

Attitude Neglect 14 (3) 14 (3) 14 (4) 0.33 14 (4) 14 (3) 14 (3) 0.106

Barriers 36 (6) 36 (6) 36 (6) 0.685 36 (5.25) 37 (7) 36 (5) 0.056

Practice score 47 (9.5) 47 (8) 45 (9) 0.027 46 (8) 46 (8.5) 46 (9) 0.689
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bacterial pharyngitis, 22.1% selected RAT and 39.4% 
chose throat culture (TC). Although TC is the gold 
standard diagnostic test, guidelines recommend the RAT 
initially for its high specificity, while only if the RAT is 
negative, TC should be performed to rule out the dis-
ease [18]. The lack of local availability of the RAT may 
contribute to this result. This divergence in answers 
appeared again in the management where more than 
half reported that antibiotics should be administered for 
5–7 days while only 29.6% chose to continue for 10 days, 
which is currently recommended by the guidelines given 
the significant relation between antibiotic duration and 
prevention of ARF [18]. Although the majority identi-
fied penicillin as the first-line antibiotic, the responses 
diverged again on the alternatives, where 51.7% selected 
azithromycin and 24.3% chose cephalosporins. Except for 
an anaphylactic allergy, cephalosporins are increasingly 
recommended as alternatives to penicillin due to their 
high efficacy and the increasing resistance and weaker 
evidence for macrolides [18].

Knowledge about ARF
Less than 1% identified all Major Jones Criteria of ARF, 
and 21.9% and 16.4% identifed polyarthralgia and mono-
arthritis as major criteria. In their revision of the Jones 
Criteria, Gewitz et al. mentioned that both polyarthralgia 
and monoarthritis increased the sensitivity of ARF diag-
nosis when they were considered major criteria in high-
risk populations [11, 19]. Our findings explain in part 
the high rate of misdiagnosis found by Ghamrawy et al. 
[9]. Possibly, Egyptian physicians mainly rely on clinical 
experience rather than guidelines. The use of antibiot-
ics for ARF in the absence of active GAS infection was 
known to 35% of participants, this is a cornerstone for 
secondary prevention of RHD [12].

The results of the knowledge section raise concerns 
regarding the clinical practice of Egyptian physicians. It is 
unclear whether these gaps in knowledge appear only in 
clinical practice after graduation or result from a defect 
in the educational system for medical students in the first 
place.

The attitude of physicians towards pharyngitis and ARF
Most respondents perceived ARF to be neglected with 
patient negligence of sore throat being the highest (79%) 
followed by general underreporting (65.8%). In addition, 
a high burden of contributing barriers was perceived 
with the socioeconomic status being the highest (90%) 
[20]. The lack of public education and the widespread 
public misconceptions about the disease came second. 
Interestingly, the price of medication and its availability 
came third; suggesting that working on patient-specific 

factors like economic status and education might be 
more impactful compared to medication-related factors.

Practices of physicians regarding pharyngitis and ARF
Less than half of physicians seek medical advice if they 
have a sore throat. This is less than the 69.3% found by 
a study on 6958 Egyptians [2]. This could be explained 
by overconfidence and self-medication of healthcare 
practitioners compared to the general population [21]. 
Although 38.4% would not prescribe antibiotics for sore 
throat before confirming its bacterial origin, the knowl-
edge about using the Centor criteria and RAT or TC was 
disappointing. Also, 34.7% say they prescribe empiric 
antibiotics before confirming the diagnosis, while 46.1% 
give a home prescription without examining the patient. 
Unnecessary prescription of antibiotics contributes 
fiercely to the emerging problem of antimicrobial resist-
ance [22, 23]. The decision-making process for manage-
ment in clinical practice in Egypt needs to be extensively 
updated, unified and tracked.

The use of echocardiography for ARF
While more than 65% of the respondents recommend 
echocardiography in confirmed ARF even without clini-
cal carditis, 48% recommend it for suspected uncon-
firmed cases. It has been debated that echocardiography 
can diagnose subtle “subclinical” carditis [17, 24]. Several 
studies found an increased sensitivity in diagnosing ARF 
when subclinical carditis is considered a major crite-
rion [19, 25]. Therefore, the WHO recommends its use 
in confirmed ARF regardless of clinical carditis [11, 26]. 
Whether transthoracic or transesophageal echocardiog-
raphy should be performed, and how often lies beyond 
the scope of this study.

Knowledge and practice across the geographic regions
The current study indicated no significant differences 
in knowledge of pharyngitis among the three regions. 
However, as expected, the Cairo region had signifi-
cantly higher levels of satisfactory knowledge about 
ARF compared to the Delta and Upper Egypt regions. 
Furthermore, the Delta region showed significantly 
lower positive practice levels compared to the other 
two regions. This indicates that practice is better in the 
Upper Egypt region compared to the Delta region despite 
the lower level of knowledge. This discrepancy might be 
explained by exposure to patients. It can be argued that 
the estimated prevalence and, subsequently, the expo-
sure to ARF patients in Upper Egypt is higher than in 
the Delta regions due to the lower socioeconomic sta-
tus. [20]. This might have increased awareness of Upper 
Egypt physicians resulting in better practices. The knowl-
edge section of the survey is based on knowledge about 
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the updated guidelines while the practice section relied 
on general medical practices.

Correlations between knowledge, attitudes, and practices
A poor positive correlation was found between knowl-
edge and perception of barriers reflecting an increased 
consciousness about how barriers might contribute to 
the problem as knowledge increases. Moreover, practices 
correlated negatively with the perception of barriers. 
Finally, a linear correlation was noted between knowledge 
about ARF and practices which is in line with the positive 
correlation found in a Sudanese study among house offic-
ers [27]. No significant correlation was detected between 
knowledge of pharyngitis and practices. Thus, targeting 
the knowledge about ARF rather than pharyngitis can 
potentially improve overall practices.

Strengths
To our knowledge, this is the first multicenter, cross-sec-
tional study investigating the primary and secondary pre-
vention of RHD through the healthcare system in Egypt. 
Our study targeted the frontline healthcare providers in 
university hospitals. It has highlighted important gaps 
in knowledge and practice that could help implement 
targeted interventions in concordance with the 2006 
National RHD Prevention and Control Program in Egypt. 
The study also provides a statistically validated survey 
to be used in future research. The larger sample size 
increased the generalizability, and the anonymous distri-
bution reduced the response bias.

Limitations
Despite the strengths, our study had some limita-
tions. A limitation of the study lies in the convenience 
and snowball sampling methods, which may result in 
selection bias. It yielded a larger sample from the Delta 
region compared to the other two regions. This may 
have impacted the observations and therefore interfered 
with generalizability. However, it might also indicate the 
magnitude of the rheumatic heart disease problem and 
the awareness in this region. Also, the survey was too 
long according to some participants. Finally, we did not 
include primary care and family physicians in this survey 
due to their limited representation in Egyptian university 
hospitals.

Recommendations
Based on the study results, we recommend targeted edu-
cation of all healthcare departments in Egyptian universi-
ties with an emphasis on proper management. This could 
be followed by pre- and post-intervention reassessment 
studies [28]. Also, raising public awareness must improve 

early diagnosis and combat the high levels of neglect. It 
is important to update the local guidelines in Egypt for 
screening, diagnosis, and management of bacterial phar-
yngitis, ARF, and RHD based on the most recent inter-
national guidelines [9, 11–13]. The updated guidelines 
should then be implemented within the National RHD 
Prevention and Control Program in Egypt followed by 
an assessment of adherence [29]. Additionally, a clear 
role and responsibility of primary health care and fam-
ily medicine should be stated in the health care system 
with strict referral and admission processes for patients. 
This way they can play a crucial role in reducing the mag-
nitude of ARF and RHD. Furthermore, it is important to 
investigate the impact of the medical educational system 
in Egypt on the magnitude of the problem which can 
represent an important aspect of the equation. Future 
research on prevalence, morbidity, mortality, and health 
care utilization and its financial burden regarding ARF 
and RHD is recommended.

Conclusions
A cross-sectional survey was conducted among Egyp-
tian frontline physicians in different universities on the 
knowledge, attitudes, and practices regarding bacterial 
pharyngitis and ARF. The study yielded fair knowledge 
and practice levels. However, we identified many poten-
tial gaps based upon which we recommended targeted 
educational interventions to be implemented by updating 
the local guidelines in Egypt for diagnosis and manage-
ment based on the most recent guidelines. Further exten-
sive research on the impact of the healthcare sector could 
help us tackle the problem of RHD in high-prevalence 
countries.
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