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Abstract
Background: Family physicians play a critical role in providing well-child care (WCC) in Egypt to children under five.
Family physicians’ knowledge, attitudes, and practices (KAP) on WCC must be appropriately developed to optimize
health status and developmental potential in children. The study aimed to evaluate the effect of an innovative,
6-month educational training program on the KAP of family physicians toward WCC. This pre-post interventional
study was conducted from September 2014 to March 2016 on a convenience (Suez Canal University) sampling of 39
family physicians who were under training in the Family Medicine Department at the Faculty of Medicine Suez Canal
University. After 6 months of implementing the training program, KAP toward WCC was assessed by a 79-item questionnaire at baseline.
Results: The overall mean percentage of participants’ KAP scores was statistically and significantly increased from
23.68% ± 13.68%, 67.15% ± 6.75%, and 40.98% ± 12.24% to 88.46% ± 8.09%, 88.62% ± 5.17%, and 71.79% ± 14.63%,
respectively (p < 0.001). Recognizing the appropriate anticipatory guidance for the use of car seats made up the epitome of what was lacking in posttest knowledge (53.8%). Tendency of performing red reflex testing especially reduced
refinement in posttest attitudes (53.8%). The least improved post-intervention practices were anticipatory guidance
(7.7%), examination for developmental hip dysplasia (28.2%), and caries (43.6%), eliciting parents’ concerns for hearing
and speech (38.5%) and vision screening (38.5%).
Conclusions: The educational program had positive effects on family physicians’ KAP toward well-child care for children under five. Further interventions are needed for improving the family physicians’ practices of sensory screening,
assessment of hip dysplasia, oral health, and anticipatory guidance.
Keywords: Integrated primary care, Pediatric primary care, Well child care, Early childhood development
Background
Children are both the present and the future of nations
[1]. Children under 5 years of age make up about 13.6% of
the Egyptian population [2]. The first 5 years of children’s
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lives are a critical period for their survival, growth, and
lifelong development [3]. Health promotion for children
under 5 years is essential for the lifelong health and wellbeing of individuals and countries [4].
Family physicians (FPs) have a unique to provide
evidence-based preventive services for children and
establish an ongoing relationship with the children
and their families through well-child visits. These
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preventive services include clinical examinations
(focusing on growth and development monitoring),
screening, immunizations, micronutrient supplementations, and anticipatory guidance [5, 6].
In developing countries, previous studies have examined KAP/education of FPs/primary health care (PHC)
providers on growth monitoring [7], child development [8, 9], sensory screening [10, 11], and chemoprevention, e.g., vitamin D supplementation for infants
[12]. Some studies revealed that FPs’ knowledge
toward oral health was limited and insufficient for
postgraduate training [13].
Egypt has witnessed a dramatic decline in its under-5
mortality rate and has achieved the millennium developmental goal 4 in 2008 [14]. Vaccination coverage,
integrated management of child illness, and safe water
supply and sanitation might have all played roles in
reducing the mortality rate [15]. Therefore, focusing
on additional pediatric preventive services to enhance
the development of children is warranted.
No study has previously examined family physicians’
KAP of well-child care for children under five in Suez
Canal region, Egypt. This study aimed to evaluate the
effectiveness of an innovative interventional program
on family physicians’ KAP toward well-child care for
children under five in Suez Canal region.

Methods
A pre-post interventional study was conducted from
September 2014 to March 2016. This interventional
study was held in the Family Medicine Department
at the Faculty of Medicine in Suez Canal University
(FOM-SCU). The assessment of participants’ practices was performed in training family practice centers
(FPCs) affiliated with the Family Medicine Department, Faculty of Medicine, Suez Canal University
(FOM-SCU); in Port Said (2 centers), Ismailia (3 centers), and Suez governorates (4 centers).
Authors emailed FPs to participate in the study. A
convenience sampling of 39 FPs was recruited (the
response rate was 63.93%), all of whom regularly
enrolled in classic postgraduate programs at the Family Medicine Department in Suez Canal University
(FOM-SCU) and participated in this intervention
affiliated with it as well as the Ministry of Health and
Population (MOHP). The study excluded FPs who did
not work in the Suez Canal University (FOM-SCU)
region even though they were under training at the
Family Medicine Department, Suez Canal University
(FOM-SCU). Those FPs were not adherent to attend
the training program, nor did they send one of the
department’s pretest or posttest staff. The study was
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conducted in three phases: preparatory, implementation, and evaluation and scoring of the questionnaire’s
phases.
Preparatory phase

During the preparatory phase, the questionnaire, which
was based on relevant literature, was designed by the
researchers to close the gaps between the national and
some international guidelines [4, 16–24]. This questionnaire consisted of four parts (see the Supplementary file).
It included the participants’ socio-demographic data
and the KAP of them toward well-child care for children
under 5 years in the Suez Canal area. The first parts of
this questionnaire were self-reported by FPs and the
fourth part (practices) was assessed by the first author via
an observational checklist during the 12 months of wellchild visits. This was because every well-child visit has
its unique items of assessment in literatures and this visit
included the largest quantity of targeted training practices in the present study.
Each part of the questionnaire’s KAP consisted of three
subscales, e.g., growth and developmental monitoring,
risk assessment and screening, vaccination, chemoprevention, and counseling for children under five. The
participants’ KAP was assessed by 30 multiple-choice
questions (MCQs), 33 items of a five-point Likert scale
(with options of strongly disagree, disagree, no opinion,
agree, and strongly agree), and 15 items of a 5-point rating scale (with options of clear unperformed, partially
unperformed, borderline performed, partially performed,
and clear performed), respectively.
The questionnaire was validated by three experts in
family medicine. A pilot study included ten participants
who were included in our sample size; it tested the questionnaire’s reliability and assessed the understandability
of its items, clearness, acceptability, and meaning to the
subjects. Cronbach’s alpha was used as an internal consistency estimate of the reliability of the KAP questionnaire (0.77, 0.80, and 0.81, respectively). Completion of
this questionnaire lasted from 40 to 50 min.
Designing of the intervention

The principal investigator designed this intervention
based on relevant literature [4, 16–24] and took into
consideration the result of the pretest. The intervention
designed was an act of face-to-face learning and it was
conducted through days as mentioned later. The designed
intervention was sent to a panel of three experts in family medicine to get their feedback using the Delphi technique. They suggested more use of the role-playing and
assignments.
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Implementation phase

The principal investigator provided this intervention
as a workshop, which was to be repeated three times
in the department of family medicine. Every workshop
lasted 2 days. The first day of this intervention consisted of four sessions and reflection at the end of the
day. These sessions included a program overview and
orientation, introduction to well-child care for children under five, growth and developmental monitoring, and risk assessment and screening (first part). The
second day consisted of reflection on the first day as
well as the same four sessions and reflection at the end
of the second day. These sessions included risk assessment and screening (second part), vaccination and
chemoprevention, counseling and anticipatory guidance, and consultation at the well-child care visits.
Face-to-face training included appropriate teaching and learning methods such as interactive lectures,
role-playing, videos, exercises, and assignments.
Each day the workshops ran from 9.30 a.m. to 2 p.m.
The number of attendants made up an appropriate/
session (10-15). The principal investigator provided
these workshops under the supervision of other
authors.
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categories, after which the McNemar’s test was used to
compare participants’ knowledge and attitude changes
in the study. The 5-point rating scale items of practices
were condensed into three categories and the marginal
homogeneity was used to compare the participants’
difference of practices in the pre-post intervention.
Pearson’s correlation coefficient was used to assess
correlation between participants’ KAP. Multiple linear
regression was used to detect predictors of posttest practices score (dependent variable) and independent variables (affiliation, posttest knowledge score, duration of
practice, and posttest attitudes score).

Results
The current study included 39 FPs, most of whom were
older than 30 years. Female FPs constituted about 76.9%
of the participants (Table 1). The overall mean percentage
of participants’ KAP scores was statistically and significantly increased from 23.68% ± 13.68%, 67.15% ± 6.75%,
and 40.98% ± 12.24% in the pretest to 88.46% ± 8.09%,
88.62% ± 5.17%, and 71.79% ± 14.63% in the posttest,
respectively (p value < 0.001).

Evaluation and scoring of questionnaires phase

The percentage of correct answers in the MCQs was
calculated as a representative of the knowledge score
for each participant. While each response for Likert
items was scored on a scale of 1 (strongly disagree) to 5
(strongly agree), each response for reverse-coded Likert
items was re-coded and scored on a scale of 5 (strongly
disagree) to 1 (strongly agree). For each individual, the
score of attitudes’ responses was summed and converted
into a percentage (20-100%) to represent the attitudes
score.
Each item for the rating scale of practices was scored
on a scale of 0 (clear unperformed) to 4 (clear performed). For each individual, the score of items was
summed and converted into a percentage to represent
the participant’s practices score. The scores of knowledge and practices were considered acceptable if they
were ≥ 60%, according to the working bylaws in FOMSCU. The scores of attitudes were considered positive
attitudes if they were ≥ 80%. These data were collected
at baseline after 6 months of participation in interventional study.

Table 1 Baseline characteristics of participants in the pre-post
intervention
Characteristics

%

Agea
< 30 year

17

43.6

≥ 30 year

22

56.4

Male

9

23.1

Female

30

76.9

Gender

Affiliation
SCU

27

69.2

MOHP

12

30.8

Governorate of practice
Port Said

15

38.5

Ismailia

18

46.2

Suez

6

15.4

Location of practice
Urban

17

41.0

Rural

22

59.0

Duration of practice

Statistical analysis

Data was analyzed by the Statistical Package for Social
Sciences (SPSS) version 20. A paired t test was used to
compare the means of participants’ KAP. The 5-point
scale items of attitudes were condensed into two

n

<5

22

56.4

≥5

17

43.6

Highest level of education

a

Bachelor’s degree

21

53.8

Master degree

18

46.2

Mean of age 30.5 (SD ± 4.2) years
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Table 2 Comparison of achieving acceptable level of participants’ KAP in the pre-post intervention
Domain

Pretest (n = 39)

Posttest (n = 39)

n

n

%

McNemar p value

%

Knowledge domain
Growth and developmental monitoring

2

5.1

38

97.4

< 0.001*

Risk assessment and screening

0

0

38

97.4

< 0.001*

Vaccination, chemoprevention, and counseling

4

10.3

39

100

< 0.001*

Acceptable level of total knowledge score

0

0

39

100

< 0.001*

Attitudes domain
Growth and developmental monitoring

2

5.1

38

97.4

< 0.001*

Risk assessment and screening

1

2.6

28

71.8

< 0.001*

Vaccination, chemoprevention, and counseling

10

25.6

37

94.9

< 0.001*

Acceptable level of total attitudes’ score

1

2.6

37

94.9

< 0.001*

Practices domain
Growth and developmental monitoring

15

38.5

34

87.2

< 0.001*

Risk assessment and screening

1

2.6

19

48.7

< 0.001*

Vaccination, chemoprevention, and counseling

2

5.1

13

33.3

< 0.001*

Acceptable level of total practices’ score

3

7.7

33

84.6

< 0.001*

*Statistically significant at p value < 0.05

Most of the participants significantly acquired
an acceptable level of KAP on growth and developmental monitoring after the intervention. Participants’ practices on vaccination, chemoprevention,
and counseling, in addition to risk assessment and

screening, were domains that were not addressed
enough in comparison to the rest after the intervention (Table 2).
All knowledge items toward growth and developmental monitoring after the intervention were significantly

Table 3 Correct participants’ knowledge in the pre-post intervention
Knowledge

Pretest (n =
39)

Posttest (n =
39)

n

n

%

McNemar p value

%

Growth and developmental monitoring
Estimating the adjusted corrected age for premature infant

8

20.5

37

94.9

< 0.001*

Interpreting the plotted points for growth on the 2006 WHO growth chart z-score

3

7.7

38

97.4

< 0.001*

Interpreting the trend of simultaneously sloped growth curves for weight and length

4

10.3

25

64.1

< 0.001*

Recognizing the warning date to gain the lost weight in newborn

14

35.9

34

87.2

< 0.001*

Identifying a proper age for infant can ride a tricycle and had difficulty in copying a square

16

41.0

39

100.0

< 0.001*

Expecting the normal language development for 2 years old child

16

41.0

38

97.4

< 0.001*

Applying knowledge for diagnosis of global developmental delay

12

30.8

38

97.4

< 0.001*

Identifying physician’s concern for child’s speech and language

2

5.1

24

61.5

< 0.001*

Identifying indication of referral for child’s motor development

14

35.9

37

94.9

< 0.001*

Risk assessment and screening
Applying knowledge to identify 3 risk factors for speech and language delay

3

7.7

30

76.9

< 0.001*

Recognizing the level of evidence for speech and language screening in PHC

7

17.9

36

92.3

< 0.001*

Applying knowledge to identify high risk group for hearing loss

4

10.3

36

92.3

< 0.001*

Identifying the sequence of neonatal hearing loss screening

3

7.7

29

74.4

< 0.001*

Recognizing correctly the approach to screen vision for 3 years child

8

20.5

35

89.7

< 0.001*

Deciding referral of child aged 6 months with isotropic eye to ophthalmologist

25

64.1

36

92.3

0.013*

Recognizing the starting age for screening of anemia in Egyptian children

15

38.5

36

92.3

< 0.001*

Recognizing the level of USPSTF recommendation for DDH screening

8

20.5

37

94.9

< 0.001*

Recognizing the appropriate starting age for autism screening

6

15.4

37

94.9

< 0.001*

*Statistically significant at p value < 0.05
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changed in statistics according to Table 3 (p value <
0.001). The least improved posttest of participants’
knowledge was recognizing the appropriate anticipatory guidance for the use of car seats (53.8%). About
nine out of every ten (89.7%) participants in the posttest reported tendency of using developmental milestones in comparison to 41% of them in the pretest. The
percentage of reporting tendency of asking about parents’ concerns regarding development of their children
was increased from 14% in the pretest to 100% in the
posttest.
In the posttest, 53.8% of participants reported tendency of performing red reflex testing at each wellbaby/child care visit in contrast to 17.9% of them in
the pretest (Table 4). None of the participants performed vision screening for children prior to intervention, while 38.5% of them conducted it after
intervention. In the posttest, the percentages of the
participants who counseled parents of children for 2
or ≥ 3 anticipatory guidance messages were 25.6%,
7.7%, respectively (Table 5).
There was a statistically significant correlation
between posttest practices and posttest knowledge,
and it was a strong positive relationship (Pearson correlation = 0.627). The moderate positive relationship
between posttest practices and posttest attitudes was
present, and this relationship was statistically significant (Pearson correlation = 0.336). A statistically significant correlation between knowledge and attitudes
was present, and it was a moderate positive relation
(Pearson correlation = 0.325). Affiliation and posttest
knowledge scores were statistically significant predictors (p value < 0.05) for the posttest practices score.
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Discussion
This pre-post interventional study was conducted to
assess the KAP of FPs on well-child care for children
under five in the Suez Canal area before and after the
implementation of pre-post intervention. Participants’
KAP on well-child care was significantly improved after
the intervention, but their attitudes and practices about
risk assessment and screening, as well as practices
of chemoprevention and counseling, require further
improvement.
Prior to this intervention, poor knowledge, poor attitudes, and poor practice levels were detected in the
pre-intervention survey on well-child care. These poor
pre-intervention phase results may be the result of inadequate training and practice on well-child care, inadequate
equipment, deficiency of well-child care issues in undergraduate and postgraduate curriculums, out-of-date
national guidelines, and weak systems in providing wellchild care with the exception of the provision of vaccination and screening for congenital hypothyroidism and
phenylketonuria.
The current intervention effectively improved the participants’ KAP on growth monitoring. Service training
of FPs on growth monitoring, especially plotting and
interpretation of growth charts in addition to appropriate management of the growth problems, is needed to
acquire them an acceptable level of knowledge and skills
toward this subject [7].
Participants’ KAP on developmental monitoring was
also improved after participating in the present study.
These findings are congruent with the findings of the
Brazilian study, which revealed that PHC professionals’
knowledge and practices about child development were
improved after participation in continuing education
programs [9].

Table 4 Positive attitudes of participants toward risk assessment and screening for children under-5 in the pre-post intervention
Attitudes

Pretest (n = 39)

Posttest (n = 39)

n

n

%

McNemar p value

%

Referral child with parental hearing and language concerns

12

30.8

37

94.9

< 0.001*

Screening of neonatal hearing deafness loss has benefits

23

59.0

36

92.3

< 0.001*

Tendency of referral neonate for hearing loss screening

11

28.2

30

76.9

< 0.001*

Tendency of inquiring about parents’ concerns for vision of their children

15

38.5

36

92.3

< 0.001*

Performing of vision screening (corneal light reflex and the cover-uncover test) is
difficult¶

23

59.0

36

92.3

< 0.001*

Tendency of performing red reflex testing at each well baby/child care visit

7

17.9

21

53.8

0.001*

Performing age-appropriate screening for anemia is essential

28

71.8

38

97.4

0.002*

Tendency of performing age-appropriate screening for anemia

24

61.5

39

100

< 0.001*

Conducting the Barlow and Ortolani tests is difficult¶

15

38.5

34

87.2

< 0.001*

¶

.Reverse-coded Likert items

*Statistically significant at p value < 0.05
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Table 5 Assessment of participants’ practices in the pre-post intervention
Practices

Pre/post

Clear/partial
unperformed

Borderline
performed

Clear/partial
performed

n

%

n

%

n

%

Pre

38

97.4

0

0

1

2.6

Post

8

20.5

0

0

31

79.5

Pre

7

17.9

24

61.5

8

20.5

Post

2

5.1

15

38.5

22

56.4

Pre

12

30.8

0

0

27

69.2

Post

2

5.1

0

0

37

94.9

Pre

28

71.8

9

23.1

2

5.1

Post

0

0

8

20.5

31

79.5

Pre

21

53.8

7

17.9

11

28.2

Post

2

5.1

2

5.1

35

89.7

Pre

3

7.7

1

2.6

35

89.7

Post

2

5.1

0

0

38

94.9

Pre

0

0

1

2.6

38

97.1

Post

0

0

0

0

39

100

Pre

9

23.1

19

48.7

11

28.2

Post

0

0

6

15.4

33

84.7

Pre

38

97.4

1

2.6

0

0

Post

17

43.6

7

17.9

15

38.5

Pre

39

100

0

0

0

0

Post

24

61.5

0

0

15

38.5

Pre

16

41

17

43.6

6

15.6

Post

6

15.4

16

41

17

43.6

Pre

34

87.2

2

5.1

3

7.7

Post

28

71.8

0

0

11

28.2

Pre

0

0

7

17.9

32

82.1

Post

0

0

0

0

39

100

Pre

7

17.9

22

56.4

10

25.6

Post

1

2.6

24

61.5

14

35.9

Pre

37

94.9

1

2.6

1

2.6

Post

26

66.7

10

25.6

3

7.7

MH p valuea

Growth and developmental monitoring
Exploring concerns for development
Milestones assessment
Past history assessment
Family history assessment
Socioeconomic assessment
Nutritional assessment
Plotting growth measurement

< 0.001*
< 0.001*
0.002*
< 0.001*
< 0.001*
0.180
NA

Risk assessment and screening
Anemia assessment
Screening of vision
Eliciting concerns (speech and hearing)
Examination of teeth
Examination of hip

< 0.001*
< 0.001*
< 0.001*
< 0.001*
0.016*

Vaccination, chemoprevention, and counseling
Vaccination assessment
Inquiring about chemoprevention
Providing counseling
a

NA
< 0.004*
0.001*

MH marginal homogeneity test

*Statistically significant at p < 0.05
NA not applicable

After this intervention, participants became more
knowledgeable about the interpreting of growth on the
2006 WHO growth charts’ z-score, estimation of gestational age for premature babies, diagnosis of global
developmental delay, identifying of the appropriate age
milestones, physicians’ concern for children’s speech and
language, and indication of referral for children’s motor
development. There was no similar interventional study
to make a sound comparison with.

After this intervention, nearly four out of five participants asked about parents’ concerns for development.
This finding was higher than the finding of the National
Survey of Children’s Health, USA, which revealed that
more than half of the physicians or other health care providers asked about parents’ concerns for development of
children aged 10-47 months [25]. This might be due to
the fact that this current study was based on an observational checklist while the survey’s result was based on
parents reporting their questions they asked physicians
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regarding concerns for their children’s learning, development, or behavior.
In the pretest of the current study, the clinical assessment of risk factors for child development needed to
have improved results, especially through assessing family as well as socioeconomic risk factors due to the fact
that some physicians are less knowledgeable regarding
the family risk factors’ effect on developmental difficulties, as they had less appreciation of socioeconomic risk
factors for growth and development. These issues were
improved after implementing the intervention.
Despite the fact that FPs should elicit any parents’ concerns about their children’s speech and language [20],
none of the participants elicited these concerns prior to
the current intervention. After the intervention, less than
two-fifths of the participants inquired about parents’
concerns for language and hearing. This poor practice
might have been due to some participants thinking that
parents would complain if their children had language or
hearing problems; in addition, some physicians relied on
their clinical judgment for early detection of hearing loss.
The suboptimal level of knowledge and attitudes
toward hearing screening among participants in the pretest might be due to a lack of adequate training and the
absence of the national program for early detection and
intervention of hearing impairment.
Participants’ practices toward vision screening/examination in the present study needed to be improved;
it could be because of a lack of adequate training and
equipment (e.g., direct ophthalmoscope or torches). This
reflected that re-training is needed for vision screening and examination in addition to the availability of the
required equipment. In another Turkish study, FPs were
shown to also need educational seminars on this topic.
Just as well, infrastructure in FPCs should be established
to implement detailed eye screening like those in developed countries [26].
The pretest of the current study revealed that the participants’ KAP toward developmental dysplasia of the hip
(DDH) needed to be changed. While there was a significant improvement of the tested knowledge and attitudes
toward this issue after training, only a little more than
a quarter of the participants actually examined hips for
developmental dysplasia. This might be due to a lack of
training on this issue, and most of the participants might
have felt they should not do it because of DDH screening
having insufficient evidence.
In the pretest of the present study, about more than
one-eighth of the participants examined teeth for caries
in contrast to more than two-fifths of them in the posttest. This poor practice reflected that participants did
not appreciate one of the most significant health problems for children. There was a lack of training, and this
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problem might not have been addressed enough in the
intervention.
In the current study, participants inquired about one
micronutrient supplementation (iron supplements) or
two (iron and vitamin D supplementations). Inquiring
about vitamin A supplementations was a rare practice;
this should be improved by reviewing children’s cards for
this issue.
Prior to the present intervention, about one out of
every twenty participants counseled parents regarding ≥
2 anticipatory guidance topics, in contrast to one-third of
them after this intervention. The provided anticipatory
guidance can be improved by involving nurses, the use
of brochures and booklets, and re-training on oral health
and child safety and development themes.
A previous survey regarding anticipatory guidance
topics, which was discussed during health maintenance
visits for children aged 2-11 years, revealed that about
one-fifth of the providers reported discussing ≤ 4 topics during the well-care visit. More than half of providers reported discussing 5-8 topics, and nearly three out of
every ten providers reported discussing ≥ 9 topics [27].
The discrepancy of findings between the current study
and that study might be due to different health system
deliveries of under-5 well-child care.
Affiliation with the Family Medicine Department at the
FOM-SCU was the most powerful contributing variable
of the posttest practices score. This could be attributed
to most of the participants having a master’s degree in
contrast to participants affiliated with MOHP who had
only a bachelor’s degree. Also, some of them provide field
training for undergraduates in different phases related to
child health.
Based on our best knowledge, this is the first trial to
evaluate family physicians’ KAP toward well-child care
for children under five in Egypt. Well-child care issues
in the family medicine curriculums for the postgraduate and undergraduate students at the FOM-SCU were
both improved based on the results of this study. Only
one trained evaluator assessed participants’ practices via
a valid questionnaire, and this was in order to minimize
observer bias. The Head of the Family Medicine Department at the FOM-SCU as well as the academic supervisors who hold a master’s degree and are part of the
medical doctorate programs there are motivated to participate in this intervention to minimize response bias.
Limitations of the study

Recruitment of the participated FPs had many difficulties
because most of them had multiple official duties. The
generalization of the study’s result is limited by the lack
of randomization. The study also suffered from a limited
sample size.
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Conclusions
The results supported this innovative interventional program was an effective method for enhancing participants’
KAP toward well-child care for children under-5 years.
Further interventional researches are needed to improve
family physicians’ practices toward sensory screening,
the assessment of DDH, oral health, and anticipatory
guidance.
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