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ABSTRACT

Background This study aimed to compare knowledge, attitude and practice (KAP) regarding COVID-19 between public health workers (PHWs)

attended field epidemiology training program (FETP-trained) and those who did not attend FETP (non-FETP trained).

Methods Multi-country cross-sectional survey was conducted among PHWs who participated in COVID-19 pandemic in 10 countries at EMR.

Online questionnaire that included demographic information, KAP regarding COVID-19 pandemic was distributed among HCWs. Scoring

system was used to quantify the answers, bivariate and Multivariate analysis performed to compare FETP-trained with non-FETP trained PHWs.

Results Overall, 1337 PHWs participated, with 835 (62.4%) < 40 years of age, and 851 (63.6%) males. Of them, 423 (31.6%) had FETP,

including that 189 (44.7%) had advanced level, 155 (36.6%) intermediate and 79 (18.7%) basic level training. Compared with non-FETP

trained, FETP trained were older, having higher KAP scores. FETP participation was low in infection control, and PH laboratories. KAP mean

scores for intermediate level attendees are comparable to advanced level.

Conclusions FETP-trained are having better KAP than non-FETP PHWs. Expanding the intermediate level, maintain the Rapid Response training

and introduce the laboratory component are recommended to maximize the benefit from FETP. Infection control, antimicrobial resistance and

coordination are areas where training should include.
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Introduction

There is a growing need for public health (PH) professionals
skilled in preventing and responding to disease epidemics
worldwide to combat the surge of emerging and re-emerging
infectious diseases.1 Worldwide, public health workers
(PHWs) were instrumental to prepare for and respond to
the current COVID-19 pandemic. They are detecting and
monitoring new COVID-19 cases, conduct investigations,
trace contacts, ensure those who need to be tested are being
tested, apply isolation and quarantine protocols, provide up-
to date information and educate community, and produce
statistics and models to track disease progression.2,3

Since 1980, the US centers for Disease Control and Pre-
vention has helped to establish the field epidemiology training
program (FETP) around the world to expand the global pub-
lic health workforce.4 The program was designed to increase
the number of field epidemiologists with the necessary skills
for timely detection, investigation of, and response to public
health emergencies in addition to improve their capacities
to implement disease surveillance systems and use the data
effectively.

FETP provides basic, intermediate and advanced level
courses for PHWs at all levels of the health system to
address the need for well-trained workforce capable of
prompt response to public health threats, implement effective
surveillance and use evidence-based recommendations in
public health decision-making.5

FETP is a three-tiered program with the first tier targeting
local health workers with the aim of training them on basic
epidemiological methods and is conducted over a period of
3–5 months. The intermediate tier is conducted over a period
of 9 months with participants gather in the classroom for 3-
day workshop once each month and conducts their fieldwork
during the succeeding periods. The advanced, 2-year FETP
third tier is a 2-years model that includes a 3-week introduc-
tory module and several 1- to 2-week modules, totaling about
360 hours, with a major research project required to receive
the degree.6,7

Candidates are selected based on their potential to make
careers in regional or local health systems, motivation to
work in epidemiology and public health, relevance of their
work experience and technical qualifications. Selection criteria
usually include: age < 40 years, medical background, working
for Ministries of Health (MoH), experience in public health
or epidemiology.8 Currently, there are 72 established training
programs with more than 14 000 graduates and 4770 current
trainees9.

The COVID-19 pandemic has significantly stressed public
health systems around the world especially in the countries

with limited PH capacities.10 The Eastern Mediterranean
countries are facing emergencies and are exposed to increased
public health risks on an unprecedented scale during the
COVID-19 pandemic. Many of these countries are in need
of capacity development in the areas of surveillance, rapid
response to public health threats, and communication to
direct the public to actions for self- and community protec-
tion.11

Although there has been some progress in PH capacity
in the region over the last two decades, there is still limited
capacity available in many countries that did not match the
tremendous public health challenges the region faces.12 FETP
has achieved critical role in national and regional capacity
building in the Eastern Mediterranean Region (EMR). Cur-
rently, there are 10 field epidemiology country training pro-
grams with more than 400 FETP graduates in the region,
with most of them working as government officials, and
many have obtained leadership positions in the national health
systems.9,11

There is an urgent need for evaluation of the public health
agencies and FETPs response to COVID-19 pandemic to
improve public health capacity at country, regional and global
level. This study aimed to compare knowledge, attitude and
practice (KAP) regarding COVID-19 between PHWs who
attended FETP and those who did not attend FETP.

Methods

Study design

A multi-country cross-sectional survey was conducted among
PHWs—including FETP residents and graduates—who par-
ticipated in COVID-19 pandemic control in 10 countries in
the EMR including Egypt, Sudan, Jordan, Iraq, Lebanon,
Yemen, Pakistan, Morocco, Saudi Arabia and Tunisia. Eth-
ical approvals were obtained from the Institutional Review
Boards at the Eastern Mediterranean Public Health Network
(EMPHNET) and Jordan University of Science and Technol-
ogy. Confidentiality was preserved as no personal identifiers
were collected. We used KoBoToolbox application developed
by the Harvard Humanitarian Initiative and licensed for use
under the GNU license to collect online data. Data were
stored and maintained on password protected computers. All
survey participants signed an online consent before participa-
tion.

Subjects

The study included mid-level public health professionals at
MoH of participating countries and governmental public
health agencies and frontline PHWs who were involved in
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detection and monitoring new COVID-19 cases, contacts
tracing, applying isolation and quarantine protocols, patients’
referral to available hospitals, following up with home isolated
patients and community education.

Sampling

Stratified sampling method was used to involve PHWs serving
in different health system levels, i.e. central, intermediate and
peripheral levels in the participating countries. The primary
sampling units (PSUs) were MoH directorates, departments
and units providing PH services at central, intermediate and
peripheral levels, and agencies engaged in COVID-19 epi-
demic control. For each country, a list was developed to
include all PH institutes and agencies participated in the pan-
demic control. Lists included national schools and institutes
of public health, associations for public health and Field Epi-
demiology, societies of infectious diseases and vaccinology,
teaching hospitals, public health surveillance, rapid response,
public health laboratories, information, education and com-
munication, and primary healthcare. PHWs within each listed
PSU were contacted and invited to participate in the survey.

Data collection tool

An online questionnaire was developed using KoBoToolbox
(© 2020 GitHub, Inc.). The knowledge and attitude sections
of the tool were developed by modifying the standard ques-
tionnaire developed, pretested and evaluated in a previous
study.13 While the practice section was developed using the
WHO National capacity review tool.14 The content validity
of the study tools was established by three public health
experts. The tools were pilot tested and revised and approved
by the FETP directors and advisers at Ministries of Health in
participating countries.

The questionnaire was divided into four sections. The first
section included respondents’ demographic characteristics
including country of residence, age, gender education, place
of work and FETP course attendance. Section two included
questions on knowledge about COVID-19 including its com-
mon symptoms, mode of transmission, incubation period,
complications, preventive measures at healthcare and house-
hold settings, diagnostic laboratory testing and type of spec-
imens required for disease confirmation. Section 3 included
questions about PHWs attitude regarding job satisfaction,
worries about COVID-19 infection and willingness for par-
ticipation in response to COVID-19 and future epidemics,
whereas section 4 included data on the specific roles and
practice of respondents during the current epidemic. This last
section is subdivided into seven components namely: Surveil-

lance and risk assessment, rapid response to the epidemic,
risk communication, public health laboratories, command and
coordination, points of entry and infection prevention and
control (IPC). Each subsection included questions on the
activities recommended in the WHO pandemic preparedness
plan in the related area.4

The questionnaire composed of multiple-choice questions
where respondents required to select the most appropriate
answer(s). A scoring system was developed to quantify the
KAP questions as follows: a score of (0,1) was given to correct
answers to the knowledge questions. Five-points Likert scale
was used to evaluate the attitude of study participants (1–
5 points), whereas practice questions were scored on 0–1–
2 scale based on participation in the activity and number
of times performed during the COVID-19 epidemic. Total
scores were calculated and means compared between different
groups.

Data collection process

Each country principal investigator contacted director/man-
ager or focal person in each listed PH institute/agency to
explain study objectives and provide the online questionnaire
link. Directors were requested to share the link via internet or
distribute the paper form among their fellow workers in case
internet services were unreliable.

Data analysis

A descriptive data analysis was conducted for the demo-
graphic data of survey respondents using frequencies and per-
centages. Total scores were summed up and means of KAP
scores were calculated. Means of KAP scores were compared
between PHWs received FETP training (FETP-trained) to
those who did not (non FETP-trained), to evaluate the effec-
tiveness of FETP in developing PH and epidemiologic capac-
ities in outbreak investigation and response. Practice scores
were converted into percentages out of total scores for each
component to assess level of participation in epidemic con-
trol. The mean scores of KAP scales were compared between
FETP-trained and Non-trained PHWs using independent t-
test. One way ANOVA was used to test the differences in
the mean scores of KAP scales between FETP residents and
graduates according to FETP modality (basic, intermediate
and advanced FETP training). When the normality assump-
tion was not met, Mann–Whitney/Wilcoxon non-parametric
test was for testing the differences between means wherever
appropriate. The General Linear Model (GLM) procedure,
in which factors and covariates are assumed to have a linear
relationship to the dependent variable, was used to test the
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differences in the mean scores of KAP scales after adjusting
for possible confounders including country of work, age,
gender, level of employment, years of experience in public
health field and years of experience at ministry of health. All
significant variables with P < 0.05 in the bivariate analysis
were included in the GLM analysis. Epi info 7 and SPSS ver.
20 were used to perform the analysis.

Results

Demographic characteristics of survey participants

Overall, 1337 PHWs participated in the survey, 835 (62.4%)
of them were <40 years of age and 851 (63.6%) were males.
Rate of participation differed by country where approximately
two-third of respondents were from Iraq and Egypt (37.9
and 23.6% of participants, respectively) (Table 1). Almost
one-third of study participants were healthcare professionals,
while epidemiologists and sanitarians represented 18.2 and
14.4%, respectively. Of all participants, 366 (27.4%) had post-
graduate PH degree including 17.9% master and 9.5% Doc-
torate, while 513 (38.4%) had Medical or science bachelor’s
degree. More than 1/2 of participants were having >10 years
of experience at MoH and more than 1/4 have >10 years of
experience in the field of PH.

Of all participants, 423 (31.6%) had FETP training, includ-
ing 189 (44.7%) had advanced level, 155 (36.6%) intermediate
and 79 (18.7%) basic level training and 352 (83.2%) of them
had their FETP training during the last 10 years. Table 1 com-
pares the demographic characteristics, education and experi-
ence of FETP-trained participants to the non-FETP-trained
(Table 1). FETP-trained participants were found to be signif-
icantly older, had post-graduate degrees compared with the
non-FETP-trained. While no significant difference encoun-
tered in experience at MoH and in PH field between the two
groups.

Overall KAP

No significant difference was found between mean knowledge
scores of FETP-trained compared with non-FETP-trained
survey participants (P-value = 0.451), whereas FETP-trained
had significant higher scores in attitude and practice regarding
COVID-19 pandemic control (P-value < 0.001) (Table 2).

Among FETP-trained participants, the mean KAP scores
were significantly higher in those attended the advanced or
intermediate level compared with those attended the basic
level of training (MVA P-values ≤ 0.05, <0.001 and <0.001,
respectively) (Table 3).

The pooled mean of knowledge scores for all survey par-
ticipants was 33.83 out of 45.00, an attitude mean was 17.19

out of 25.00 and a practice mean was 48.83 out of 116
(Tables 4–6).

Knowledge scores

Although there was no significant difference in the over-
all mean of knowledge scores between FETP-trained and
non-FETP trained survey participants (P = 0.451), yet the
mean knowledge scores for FETP-trained were significantly
higher for the effective preventive measures of COVID-19
at households and public places (5.35 versus 5.23 out of 7
and 4.98 versus 4.90 out of 6, P < 0.05) (Tables 2 and 4).
Whereas there was no difference between the two groups
knowledge regarding COVID-19 symptoms, complications,
mode of transmission, length of incubation period and pre-
ventive measures at healthcare setting (Table 4).

Attitude scores

FETP-trained were more satisfied with their job career, were
going to choose the same career if having the chance for
change and are willing to participate in future epidemics more
than non-FETP-trained participants (Table 5), whereas the
non-FETP-trained have insignificantly higher positive atti-
tude scores toward feeling worried from getting or transmit-
ting COVID-19 infection to their families (Table 5).

Most of participants (84.4%) mentioned that they were
going to continue doing their jobs in case of death of a col-
league from COVID-19 infection, 16.1% mention that they
will ask to work from home, 13.2% will ask for demonstration,
whereas only 6.9% mentioned that they will contact psychi-
atrist and 5.5% will stop going to work without notification.
There was no difference between the two groups in answering
this question (Table 6).

Practice scores

The highest pooled mean of scores gained by all par-
ticipants was in the field of Rapid response to the epi-
demic (5.24/10 = 52.4%), followed by Surveillance and
risk assessment (10.59/22 = 48.1%), risk communica-
tion (13.14/28 = 46.9%), Command and coordination
(4.47/10 = 44.7%), IPC (6.10/14 = 43.6%) and Points of
entry (5.05/14 = 36.1%), while the least scores were given to
Public health laboratories (4.23/18 = 23.5%) (Table 7).

There was a significant difference in practice scores
between FETP-trained and non-FETP-trained with P < 0.001
in the fields of rapid response to the epidemic (mean
scores 5.84 versus 4.81), surveillance and risk assessment
(12.31 versus 9.38), risk communication (14.96 versus 11.86),
command and coordination (5.48 versus 3.76), IPC (7.00
versus 5.50), points of entry (6.23 versus 4.24) and public
health laboratories (5.38 versus 3.41) (Table 7).
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Table 1 Demographic characteristics of survey respondents for PHWs attended FETP and those who did not attend FETP

Characteristic Category n % Attended FETP

(n = 423)

Did not attend FETP

(n = 914)

P-value∗

No % No %

Country Iraq 507 37.9 106 25.1 401 43.9 <0.001

Egypt 316 23.6 86 20.3 230 25.2

Sudan 93 7.0 29 6.9 64 7.0

Yemen 90 6.7 47 11.1 43 4.7

Jordan 88 6.6 46 10.9 42 4.6

Tunisia 76 5.7 25 5.9 51 5.6

Pakistan 67 5.0 19 4.5 48 5.3

Morocco 50 3.7 26 6.1 24 2.6

Afghanistan 28 2.1 23 5.4 5 0.5

Saudi Arabia 18 1.3 15 3.5 3 0.3

Others 4 0.3 1 0.2 3 0.3

Age in years <30 284 21.2 60 14.2 224 24.5 <0.001

30–39 551 41.2 182 43.0 369 40.4

40–49 321 24.0 132 31.2 189 20.7

≥50 181 13.5 49 11.6 132 14.4

Gender Male 851 63.6 292 69.0 559 61.2 0.005

Female 486 36.4 131 31.0 355 38.8

Occupation Healthcare professionals 396 29.6 89 21.0 307 33.6 <0.001

Physician 249 18.6 66 15.6 183 20.0

Epidemiologist 244 18.2 149 35.2 95 10.4

Sanitarian 192 14.4 62 14.7 130 14.2

Nurse 156 11.7 42 9.9 114 12.5

Paramedical 100 7.5 15 3.5 85 9.3

Education Bachelor 513 38.4 146 34.5 367 40.2 <0.001

Diploma 339 25.4 90 21.3 249 27.2

Master 239 17.9 105 24.8 134 14.7

Other 119 8.9 35 8.3 84 9.2

PHD 127 9.5 47 11.1 80 8.8

Years of experience at MoH <5 283 21.2 79 18.7 204 22.3 0.257

5–10 379 28.3 133 31.4 246 26.9

11–20 428 32.0 132 31.2 296 32.4

>20 247 18.5 79 18.7 168 18.4

Years of experience in public

health field

<5 665 49.7 178 42.1 487 53.3 0.001

5–10 336 25.1 124 29.3 212 23.2

11–20 233 17.4 88 20.8 145 15.9

>20 103 7.7 33 7.8 70 7.7

∗p-value of Chi-square test.

Discussion

Main finding of this study

The leading aim of FETP is to increase the number and
quality of field epidemiologists at country level to increase
global capacity for the timely detection, investigation of, and

response to public health emergencies. This study is the first
to investigate the effectiveness of the FETP in response to
COVID-19 pandemic; the largest global health crisis met since
World War II.15

Selection of suitable candidates is crucial for program
success. The study indicated that FETP-trained were older
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Table 2 KAP scores for survey participants who attended FETP compared with those who did not attended FETP

Possible scale’s score

range

Attended FETP

(n = 423)

Did not attend FETP

(n = 914)

Bivariate analyses

(t-test)

Multivariate

analysis∗

Variable Mean SD Mean SD P-value P-value

Knowledge 0–45 33.86 4.1 33.53 3.9 0.154 0.451

Attitude 0–25 17.56 2.5 16.83 2.9 <0.001 <0.001

Practice 0–116 57.16 68.9 24.97 46.3 <0.001 <0.001

∗GLM analysis adjusted for country of work, age, gender, level of employment, years of experience in public health field and years of experience at ministry

of health.

Table 3 Knowledge attitude and practice scores for survey participants who attended FETP by level of FETP training (n = 423)

Final score Basic

(n = 79)

Intermediate

(n = 155)

Advanced (n = 189) Bivariate

analyses

(ANOVA)

P-value

Multivariate

analysis∗

P-value

Mean SD Mean SD Mean SD

Knowledge 45 33.16 5.6 33.64 3.5 34.34 3.9 <0.05 <0.05

Attitude 25 17.10 2.7 17.47 2.6 17.83 2.4 <0.001 <0.001

Practice 116 47.77 63.8 60.98 64.2 57.76 73.6 <0.001 <0.001

∗GLM analysis adjusted for country of work, age, gender, level of employment, years of experience in public health field and years of experience at ministry

of health.

than non FETP-trained even though most of them joined
the program during the last 10 years. The study indicated
that most of FETP-trained respondents were epidemiolo-
gists, whereas a large proportion of the respondents were
healthcare providers (physicians and nurses). Selection of
FETP candidates should target young ages, with involvement
of more healthcare providers to fulfill the need for PH pro-
fessionals in epidemic situation.

Most of participants had correct knowledge on COVID-19
symptoms, complications and preventive measures. Although
there was no significant difference between FETP-trained
and non-FETP-trained in the overall knowledge scores, yet
FETP-trained were more knowledgeable regarding the pre-
ventive measures. This finding could be explained by the
wide availability of the knowledge for everyone during this
pandemic, and that FETP didactic part is largely dealing with
the prevention and control of infectious diseases with global
health importance.4

The overall attitude of participants toward epidemic
investigation and control was satisfactory. Mean scores
were significantly higher in FETP-trained for job and
PH career satisfaction and willingness for involvement

in future epidemics than non-FETP-trained participants.
Although FETP-trained were having more positive attitude,
yet they were more worried of catching or transmitting
the infection to their families than other participants.
Given that field epidemiologists must demonstrate a rapid
response to disease outbreaks, requiring decision-making
with potentially serious situations and potential exposure
to hazardous field sites, they need to be stable and show
positive approach in emergency situations. A study conducted
on FETP trainees in China found that more than half
of them are having occupational stress. How to deal with
occupational stress is an area that should be covered in
FETP training to improve work performance and reduce
job turnover.16

Study found that KAP are better for those attended the
advanced or intermediate levels training compared with those
who attended the basic level. However, there were no dif-
ferences in knowledge or attitude and practice between the
advanced level and intermediate level FETP-trained partici-
pants. This could highlight the advantage of the intermediate
level training to increase the number of qualified field epi-
demiologists in shorter duration and with less costs.
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Table 4 Knowledge scores regarding COVID-19 for survey participants who attended FETP compared with those who did not attend FETP

Questions Range of

score

Pooled

mean

SD Attended FETP

(n = 423)

Did not attend FETP

(n = 914)

P-value∗

Mean SD Mean SD

Common symptoms of COVID-19 0–9 6.67 1.3 6.84 2.6 6.66 2.1 0.845

Complications of COVID-19 0–6 2.90 2.3 2.97 2.6 2.85 2.1 0.100

Possible modes of transmission COVID-19 0–7 5.18 2.6 5.10 3.1 5.22 2.4 0. 135

Length of COVID-19 incubation period in

days

0–1 0.86 0.6 0.86 0.7 0.85 0.6 0.820

Most effective preventive measures of

COVID-19 at home

0–7 5.28 2.0 5.35 2.3 5.23 1.8 <0.05

Most effective preventive measures of

COVID-19 at healthcare settings

0–7 6.13 0.8 6.11 1.9 6.15 1.6 0.461

Most effective preventive measures of

COVID-19 at public places

0–6 4.93 1.3 4.98 1.6 4.90 1.2 <0.05

Laboratory test used to confirm COVID-19

acute infection

0–1 0.94 0.4 0.94 0.5 0.94 0.4 0.574

Type of specimen for COVID-19

confirmation

0–1 0.96 0.4 0.95 0.4 0.96 0.3 0.755

Total knowledge scores 0–45 33.83 7.9 33.94 9.4 33.75 7.1 0.450

• Higher knowledge score indicates better knowledge of COVID-19 symptoms, complications, length of incubation period, preventive measures at

household, healthcare and in public places settings.

• Difference between score means was performed using t-test.

Table 5 Attitude scores regarding COVID-19 for survey participants who attended FETP compared with those who did not attend FETP

Attitude statements Range of

scores

Pooled

mean

SD Attended FETP

(n = 423)

Did not attend FETP

(n = 914)

P-value

Mean SD Mean SD

Satisfied with my job career 0–5 4.33 1.8 4.44 1.9 4.26 1.3 <0.001

Going to choose the same career if

having the chance to change career

0–5 4.01 1.9 4.21 2.0 3.87 1.8 <0.001

Feel worried from getting infected

with COVID-19

0–5 2.61 2.1 2.55 2.4 2.66 1.9 0.101

Feel worried about transmitting

COVID-19 to my family

0–5 1.70 1.7 1.68 1.8 1.71 1.6 0.564

Willing to be involved in upcoming

epidemics control if occurred

0–5 4.53 1.3 4.64 1.2 4.45 1.2 <0.001

Total attitude scores 0–25 17.19 4.8 17.53 5.0 16.95 4.6 <0.001

• Highest attitude scores indicate Ministry of health and public health career satisfaction, less worry of getting or transmit COVID-19 to family and

readiness for involvement in future epidemics.

• Difference between score means was performed using t-test.
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Table 6 Reaction of survey participants who attended FETP and those who did not attend FETP If a colleague died with COVID-19 infection

Answer N % Attended FETP Did not attend FETP P-value

No % No %

Feel sad but keep on doing my job 1129 84.4 347 82.0 782 85.6 0.051

Ask for working from home 215 16.1 69 16.3 146 16.0 0.435

Ask for demonstration to prevent more

deaths of HCWs

176 13.2 59 13.9 117 12.8 0.281

Contact psychologist for advice 92 6.9 33 7.8 59 6.5 0.788

Stop going to work without notification 73 5.5 30 7.1 43 4.7 0.040

Try to get sick leave 82 6.1 26 6.1 56 6.1 0.489

Not sure 53 4.0 17 4.0 36 3.9 0.466

• ∗ Chi-square test

Table 7 Practice scores regarding COVID-19 epidemic for survey participants who attended FETP compared with those who did not attend FETP

Areas of practice Range of

scores

Pooled

mean

SD Attended FETP (n = 423) Did not attend FETP (n = 914) P-value

Mean SD Level of

participation

Mean SD Level of

participation

Surveillance and risk

assessment

0–22 10.59 12.5 12.31 14.7 56.0% 9.38 11.0 42.6% <0.001

Risk communication 0–28 13.14 15.6 14.96 18.7 53.4% 11.86 13.6 42.4% <0.001

Command and

coordination

0–10 4.47 6.8 5.48 8.0 54.8% 3.76 5.9 37.6% <0.001

Public health

laboratories

0–18 4.23 9.7 5.38 11.9 29.9% 3.41 8.1 18.9% <0.001

IPC 0–14 6.10 9.0 7.00 10.6 50.0% 5.50 8.1 39.3% <0.001

Rapid response to the

epidemic

0–10 5.24 6.3 5.84 7.1 58.4% 4.81 5.7 48.1% <0.001

Points of entry 0–14 5.05 8.5 6.23 10.1 44.5% 4.24 7.4 30.3% <0.001

Total practice scores 0–116 48.83 55.8 57.16 68.9 49.3% 42.97 46.3 37.0% <0.001

• Public health areas assessed are: public health surveillance, risk assessment, risk communication, command and coordination at different levels,

COVID-19 laboratory confirmation, COVID-19 transmission prevention and control at healthcare and community settings, rapid response to COVID-19

epidemic at the country level and prevention of transmission of COVID-19 at points of entry.

• For each activity, a participant scores one point if participated once, and 2 points if participated more than once.

• Difference between score means was performed using t-test.

Although survey participants were worried of getting
COVID-19 or transmit the infection to their families, yet
almost all of them mentioned that they are committed to
their work in the event of loss of a colleague with COVID-19.
There was no difference in job commitment between FETP-
trained and non-FETP-trained. Work commitment found to
be related to job satisfaction in PHWs in many studies.17

FETP is a competency-based training program and man-
aging public health surveillance is one of the main compe-
tencies required in the FETP graduate.18 The study showed
that FETP-trained had more actively participated than others
in surveillance during the COVID-19 pandemic. Activities
performed in this area included developing and distribution
of case definitions and reporting form, training of healthcare
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providers and surveillance officers, surveillance data analysis
for monitoring situation and risk assessment, in addition to
media scanning and signal verification.

Risk communication is vital in the event of an epidemic.
In a study conducted for evaluation of risk communication
of emerging and re-emerging infections in the EMR, it was
found that all participating countries have a national risk
communication plan, well-known national spokesperson and
two-way real-time communication with media. However, the
study identified two weak areas including the interdisciplinary
coordination and communication within the health sector in
each country and with other actors, and the defective timely
responses to the events.19 Risk communication was an area
with high level of participation by FETP-trained participants
in this study. In depth, assessment of risk communication
during the COVID-19 epidemic is recommended to find out
any progress due to FETP-trained participation.

Rapid response teams (RRTs) are a mechanism that
proved effective in response to previous epidemics including
COVID-19. It ensures fast and effective response by reducing
the time from disease detection to response and limiting dis-
ease transmission, hence reducing mortality and morbidity.20

This study proved that rapid response to epidemic was the
area with the highest participation level by all participants,
especially FETP-trained PHWs. EMPHNET has led a series
of RRT training workshops, with more than 650 PHWs from
12 countries trained during 2016–2017 to improve FETP
graduates’ knowledge and skills in response to epidemics.21

Study participants indicated lower levels of participation
in the IPC area at healthcare setting. Sound infection control
practice at healthcare facilities is paramount to ensure health-
care providers protection and help prevent the spread of the
virus.22 Although FETP-trained had significantly participated
in the area of IPC more than others, yet more participation is
required in this utmost important area of epidemic control.

The role of public health laboratories in epidemics is well
documented. Studies indicated than effective epidemic con-
trol require public health approach where laboratory should
help providing the data. One of the main functions of the
public health lab in responding to epidemics of emerging
pathogens is to provide efficient diagnostic test that assist
in case detection for contact tracing and outbreak control
measures. In addition, a lab network within a country should
work closely for sharing protocols, samples, controls and
validation materials to enhance capacity for efficient testing.23

Realizing that merging and re-emerging diseases are major
public health threats, there was a need to integrate labo-
ratorians in FETP. Starting 2004, around 20 countries had
modified the FETP curricula to include a laboratory compo-
nent. It is offering laboratory competencies in management,

policy, quality systems and laboratory diagnostic methods.
Epidemiologists trained alongside with laboratorians are gain-
ing mutual understanding of each other’s disciplines and
strengthen surveillance and epidemic response.24 This study
identified the area of public health laboratory with the lowest
level of participation by all study subjects and FETP-trained.
Pakistan is the only country in the EMR who included the
lab component to FETP. It is recommended that other EMR
countries to include the lab to improve graduates knowledge
and practice in the area of public health laboratory.

South Korean experience in COVID-19 epidemic control
has identified effective coordination as a key for success.
The pandemic does not only demonstrate the importance of
effective national, regional and local command systems within
a country but also showed the need for such a structure in
other countries, as well as coordination among the countries
to be effective during similar pandemics.25 This study revealed
that command and coordination is one of the areas with
low participation by the PHWs and FETP-trained especially
during pandemics.

Study also indicated that the overall participation level
in the cross-border measures was limited. Although some
studies suggest that such restrictions can delay disease spread,
yet the impacts of cross-border measures are not well under-
stood.26

What is already known on this topic

To the best of our knowledge, no studies were conducted to
systematically evaluate the performance of PHWs during the
current COVID-19 pandemic.

What this study adds

This is the first multi-countries study to the role of PHWs
in the Eastern Mediterranean countries through assessment
of their KAP in response to the pandemic. In addition, to
evaluation of the effectiveness of the FETP in enhancing PH
capacity through comparing performance of the PHWs who
attended FETP to those who did not, to identify strengths and
gaps in the training and share lessons learned from the current
pandemic with other countries.

Limitations of this study

Different participating countries have different public health
capacities and duration of FETP implementation. In addition,
different countries were in different pandemic phases. To
overcome these limitations, results were weighted by country
and number of years of FETP implementation for each of
the participating countries. Self-reporting could also be an
issue, to compensate for this confidentiality was ensured.
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Conclusions

The study concluded that the FETP has achieved one of its
main goals in providing field PHWs with the necessary skills
for timely detection, investigation of, and response to public
health emergencies.

Study proved that FETP-trained PHWs are having better
attitude and more effectively participated in the control of
COVID-19 pandemic. To maximize the benefit from the pro-
gram, selection criteria should include healthcare providers,
young ages and emotionally stabile candidates. Expanding
the intermediate level of training to increase the number
of qualified field epidemiologists in shorter time and with
less resources. Maintain the Rapid Response in Emergencies
training, and introduce the laboratory component in more
countries of the EMR. Infection control and antimicrobial
resistance at healthcare settings and coordination in emergen-
cies are areas where training should include more.
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