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Abstract
Background: Preschool screening is one of the services provided by primary healthcare centers, 
in the Kingdom of Bahrain, for children aged 5 to 6 years. This service includes assessing growth 
and development parameters, which includes measuring hemoglobin levels, conducting vision 
examinations, and administering Purified Protein Derivative (PPD) tests.

Objectives: To evaluate the prevalence of anemia, reduced visual acuity, and positive PPD tests, in 
children’s preschool screening.

Methodology: This survey was conducted in 25 primary healthcare centers, between the period of 
January to March 2020, with a total sample size of 2,637 children. Electronic preschool screening 
visit sheets, of children who attended the health centers for screening, were reviewed and evaluated.

Results: Out of the 2,637 records reviewed; anemia, reduced visual acuity, and positive PPD tests, 
were found in 19.9%, 4.7%, and 0.45% of children, respectively.

Conclusion: The overall prevalence of reduced visual acuity and positive PPD tests was low. On the 
other hand, although the overall prevalence of anemia was also low, at about 20%, this can be reduced 
further by raising physicians’ adherence to anemia management guidelines, at earlier ages. Moreover, 
further studies are needed to assess the causes and risks of anemia in this age group.
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Introduction
The Kingdom of Bahrain has a well-established 
health care system composed of primary, 
secondary, and tertiary facilities. Primary health 
care is the cornerstone of healthcare services in the 
Kingdom, which are provided through a network 
of 27 hospitals and health centers distributed all 
over the country.1 It aims to promote and reinforce 

healthy behavior, early detection and diagnosis, and 
effective treatment of diseases. This is achieved 
through the provision of numerous curative and 
preventive services.1

Child screening services include periodic 
comprehensive examinations of children, at 
specific stages of their lives, aiming to monitor their 
nutrition, physical and psychological development, 
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and enhance early detection and management of 
diseases.2 As part of these periodic examinations, a 
preschool screening is required for children aged 5 
to 6 years old. This screening includes three main 
tests: hemoglobin, visual acuity, and Tuberculin 
Purified Protein Derivative (PPD).

Preschool screening is an internationally observed 
practice and is not limited to the Kingdom of 
Bahrain. In the United Kingdom (UK) for instance, 
children go through screening at the Reception 
level, at 4 to 5 years of age, which is carried out to 
review their general health and readiness for school.3 
During this screening, children’s height, weight, 
vision, and hearing are checked, as required.3 
Similarly, in the United States (US), a School Entry 
Health Exam is administered for children. The 
screening tests involved differ by state, and may 
include the examination of weight, height, blood 
pressure, hemoglobin levels, lead levels, vision, and 
hearing, as well as PPD testing for specific target 
populations.4, 5

In the case of hemoglobin testing, anemia screening 
is conducted for preschool children in some states 
in the US.4, 5 On the other hand, a study conducted 
in Kenya found that 71.8% of preschool children 
had anemia.9 While another study carried out in 
rural China found that 19% preschool children had 
anemia.10

Similarly, testing visual acuity in preschool children 
is also another international standard practice in 
many countries. A 1999 study conducted in Jeddah, 
Kingdom of Saudi Arabia, concluded that among 
children attending public kindergartens, 69% 
were found to have refractive vision errors.6 As a 
result, administering a vision acuity test during the 
periodic examination of preschool children was 
strongly recommended, as it is an easy and cost-
effective examination.6 Likewise, another study was 
conducted in the US, to investigate preschool vision 
testing carried out by healthcare service providers. 
Improving the population-level observation of visual 
acuity in preschool children was recommended, 
due to deficiencies found in the administration of 
preschool vision screening.7 In Denmark, vision 
screening in preschool children has been a standard 
practice since 1965. This has contributed to decline 

in prevalence of amblyopia in adults, down to 
0.5%.8 Generally, the international emphasis on 
vision screening for preschool children, is aimed at 
detecting and preventing vision disorders, as they 
interfere with daily life functions and education.8

In contrast, PPD testing is not considered as 
an international standard practice in children’s 
preschool screening. In fact, it is not listed among 
the tests recommended for preschool children by the 
UK’s National Health Service (NHS).3 Furthermore, 
in the US, some states perform PPD testing only 
for preschool children at risk of tuberculosis.4, 5 
Additionally, no studies addressing PPD testing in 
preschool children in the Arabian Gulf region were 
found.

Generally, there were no studies found evaluating 
preschool screening in Bahrain; therefore, this 
survey was undertaken to identify the outcomes 
of preschool screening tests conducted in the 
population. The findings of this study will support 
primary healthcare decision-makers further improve 
preschool screening services.

Material and Methods
In the Kingdom of Bahrain, nurses, dental 
hygienists, and family physicians deliver preschool 
screening services in health centers. The nursing 
team initially records the child’s growth parameters 
such as weight, height, head circumference, and 
body mass index, and asks their caregivers about 
achieving age-specific milestones. A stereotyping 
test is carried out and the results are recorded on 
an electronic sheet. The child’s vaccination records 
are also examined to ensure their completion. Next, 
vision, blood pressure, PPD, and hemoglobin levels 
are checked. Additionally, a dental checkup is carried 
out by a dental hygienist. Lastly, a family physician 
carries out a final assessment. All screening details 
are documented on I-Seha: Bahrain’s National 
Health Information System.

This survey was conducted at 25 primary healthcare 
centers in the Kingdom of Bahrain, which are spread 
over five health regions all around the Kingdom, 
with the exclusion of Zallaq Health Center and 
Jaw Askar Clinic. Preschool children falling under 
Shaikh Salman Health Centre were reassigned 
to Halat Bu Maher Health Centre. All preschool 
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electronic visit sheets created in the months of 
January, February, and March 2020 were reviewed. 
No visit sheets were excluded from the period, 
summing up to a sample size of 2,637 children.

The three main components being surveyed were 
hemoglobin level, visual acuity, and PPD tests. 
Hemoglobin levels were tested using capillary 
blood sampling, and a level of ≥ 11 gm/dl was 
considered normal, according to the World Health 
Organization (WHO) cut-off points.12 Furthermore, 
visual acuity was tested using Snellen charts, and 
was regarded to be normal at up to 6/9 acuity.11 In 
the case of PPD Skin tests, readings of less than 10 
mm were considered negative.13

Mother and Child Health (MCH) coordinators 
collected data using a unified Excel spreadsheet, 
which was designed for this survey. It was used to 

document and review the results of the hemoglobin 
level, visual acuity, and PPD tests. The data was also 
reviewed and verified by the authors for accuracy.

Results
A total of 2,637 electronic records were collected 
and reviewed from the 25 healthcare centers. The 
total sample comprised of 50.2% (n=1,325) male 
and 49.7% (n=1,312) female participants.

Firstly, out of the 2,616 children tested for 
hemoglobin levels, 19.9% (n=520) (95% CI = 18.3 
to 21.4) had low hemoglobin levels, while 0.9% 
(n=23) (95% CI = 0.5 to 1.3) did not have their 
hemoglobin levels tested. The highest prevalence 
of anemia was found in health region 4 at 23.9 
% (n=179) (95% CI = 29.1 to 40.3), followed by 
health region 3 at 23.6% (n =163) (95% CI = 20.4 
to 26.8) (Table 1).

Table 1: Hemoglobin tests of preschool children in primary health care centers in the Kingdom of Bahrain

Health Center
Sample 

Size
No. of Hemoglobin  

Tests Done
No. of Low 

Hemoglobin (%)
95% CI

Region 1

Muharraq 76 76 4 (5.3) 1.5 to13.1

Halet Bu Maher 62 62 9 (14.5) 6.9 to 25.8

BBK Hidd 112 111 16 (14.4) 7.9 to 20.9

NBB Arad 57 57 9 (15.8) 7.5 to 27.9

NBB Dair 24 24 3 (12.5) 2.7 to 32.4

Total 331 330 41(12.4) 8.8 to 15.9

Region 2

Bilad Qadeem 111 111 24 (21.6) 14.0 to 29.3

Shaikh Sabah AlSalem 95 95 17 (17.9) 10.8 to 27.1

Ibn Sinna 27 27 0 (0) 0

Jid Hafs 69 69 10 (14.5) 7.2 to 25.0

Al Hoora 40 40 2 (5.0) 0.6 to 16.9

Naim 110 109 15 (13.8) 7.3 to 20.2

Total 452 451 68(15.0) 11.7 to 18.3

Region 3

Yousif Engineer 194 194 39 (20.1) 14.5 to 25.7

Isa Town 141 140 43 (30.7) 23.1 to 38.4

Budaya Costal 31 31 0 (0) 0

Budaya 156 155 43 (27.7) 20.7 to 3408

Shaikh Jaber AlSabah 169 169 38 (22.5) 16.2 to 28.8

Total 691 689 163(23.6) 20.4 to 26.8
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Health Center
Sample 

Size
No. of Hemoglobin  

Tests Done
No. of Low 

Hemoglobin (%)
95% CI

Region 4

Aali 105 104 32(30.8) 21.9 to 39.6

Ahmed Ali Kanoo 287 277 96(34.7) 29.1 to 40.3

Sitra 181 181 38 (21.0) 15.1 to 26.9

Sh. Abdulla Bin Khaled 98 98 6 (6.12) 2.3 to 12.8

Hamad Kanoo 93 86 7 (8.7) 4.8 to 14.7

Total 764 746 179(23.9) 20.4 to 26.4

Region 5

Hamad Town 138 138 12 (8.7) 4.8 to 14.7

Kuwait 116 115 11 (9.6) 4.9 to 16.5)

Moh’d Jassim Kanoo 145 145 46 (31.7) 24.1 to 39.3

Total 399 398 69(17.3) 13.6 to 21.0

All Regions’ Total 2637 2614 520 (19.9) 18.3 to 21.4

Table 1 (Contd.): Hemoglobin tests of preschool children in primary health care centers in the Kingdom 
of Bahrain

Table 2: Vision acuity tests of preschool children in primary health care centers in the Kingdom of Bahrain

Health Center
Sample 

Size
No. of Vision Tests Done No. of Low Vision (%) 95% CI

Region 1

Muharraq 76 74 7 (9.5) 3.9 to 18.5

Halat Bu Maher 62 59 8 (13.6) 6.04 to 25.0

BBK Hidd 112 110 1 (0.91) 0.018 to 4.96

NBB Arad 57 56 1 (1.8) 0.04 to 9.6

NBB Dair 24 24 0 (0) 0

Total 331 323 17 (5.3) 3.1 to 8.3

Region 2

Bilad Al Qadeem 111 111 4 (3.6) 0.995 to 8.97

Shaikh Sabah AlSalem 95 91 4 (4.4) 1.2 to10.9

Ibn Sinna 27 26 3 (11.5) 2.45 to 30.2

Jid Hafs 69 67 1 (1.5) 0.04 to 8.0

Al Hoora 40 40 1 (2.5) 0.07 to 13.2

Naim 110 108 17 (15.7) 8.9 to 22.6

Total 452 443 30 (6.8) 4.62 to 9.5

Next, a total of 2,465 children had their visual 
acuity tested; the results showed that 4.7% (n=116) 
had reduced visual acuity (95% CI = 3.9 to 5.6), 
whereas 6.6% were not tested (n=173) (95% CI = 

5.7 to 7.6). The highest prevalence of reduced visual 
acuity was seen in health region 2 at 6.8% (n=30) 
(95% CI = 4.62 to 9.5), followed by health region 1 
at 5.3% (n=17) (95% CI = 3.1 to 8.3) (Table 2).



5

Mohri et al., J Bahrain Med Soc. 2022;34(3):1-8

Health Center
Sample 

Size
No. of Vision Tests Done No. of Low Vision (%) 95% CI

Region 1

Yousif Engineer 194 187 7 (3.7) 1.5 to 7.6

Isa Town 141 139 3 (2.16) 0.45 to 6.2

Budaya Costal 31 31 0 (0) 0

Budaya 156 150 10 (6.7) 3.24 to 11.9

Shaikh Jaber AlSabah 169 167 3 (1.8) 0.37 to 5.2

Total 691 674 23 (3.4) 2.2 to 5.1

Region 4

Aali 105 102 8 (7.8) 3.45 to 14.9

Ahmed Ali Kanoo 287 186 15 (8.1) 4.6 to 13.0

Sitra 181 177 0 (0) 0

Sh. Abdulla Bin Khaled 98 97 2 (2.06) 0.25 to 7.24

Hamad Kanoo 93 78 8 (10.3) 4.53 to 19.2

Total 764 640 33 (5.2) 3.6 to 7.2

Region5

Hamad Town 138 135 4 (2.96) 0.8 to 7.42

Kuwait 116 109 4 (3.7) 1.0 to9.1

Moh’d Jassim Kanoo 145 140 5 (3.6) 1.2 to 8.1

Total 399 384 13 (3.4) 1.8 to 5.7

All Regions’ Total 2637 2464 116 (4.7) 3.9 to 5.6

Table 2 (Contd.): Vision acuity tests of preschool children in primary health care centers in the Kingdom 
of Bahrain

And finally, PPD test results showed that out of the 
2,456 children tested, only 0.45% (n=11) (95% CI= 
0.2 to 0.8) tested positive for Tuberculosis. No PPD 
test results were found for 6.9% of the children (n= 

181) (95% CI = 5.9 to 7.9). The highest prevalence 
of positive PPD tests was recorded in health region 
4 at 1.5% (n=8) (95% CI = 0.5 to 2.4) (Table 3).

Table 3: PPD tests of preschool children in primary health care centers in the Kingdom of Bahrain.

Health Center Sample 
Size No. of PPD Tests Done No. of Positive PPD 

(%) 95% CI

Region 1

Muharraq 76 76 0 0

Halat Bu Maher 62 60 0 0

BBK Hidd 112 111 0 0

NBB Arad 57 55 0 0

NBB Dair 24 20 0 0

Total 331 322 0 0
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Health Center Sample 
Size No. of PPD Tests Done No. of Positive PPD 

(%) 95% CI

Region 1

Bilad Al Qadeem 111 111 0 0

Shaikh Sabah AlSalem 95 92 0 0

Ibn Sinna 27 25 1 (4.0) 0.1 to 20.4

Jid Hafs 69 68 0 0

Al Hoora 40 35 0 0

Naim 110 109 2 (1.8) 0.2 to 6.5

Total 452 440 3 (0.7) 0.14 to 1.9

Region 3

Yousif Engineer 194 193 0 0

Isa Town 141 140 0 0

Budaya Costal 31 31 0 0

Budaya 156 153 0 0

Shaikh Jaber AlSabah 169 169 0 0

Total 691 686 0 0

Region 4

Ahmed Ali Kanoo 287 185 1 (0.54) 0.02 to 3.0

Sitra 181 181 1 (0.6) 0.02 to 3.0

Sh Abdulla Bin Khaled 98 98 3 (3.06) 0.64 to 8.7

Hamad Kanoo 93 75 3 (4.0) 0.84 to 11.2

Total 659 539 8 (1.2) 0.5 to 2.4

Region 5

Hamad Town 138 108 0 0

Kuwait 116 114 0 0

Moh’d Jassim Kanoo 145 145 0 0

Total 399 367 0 0

All Regions’ Total 2637 2456 11 (0.5) 0.2 to 0.8

Table 3 (Contd.): PPD tests of preschool children in primary health care centers in the Kingdom of Bahrain.

Discussion
The overall prevalence of anemia among the 
surveyed population was about 20%. This indicates 
a general improvement, as compared to the results 
of a 2017 study that was conducted among three-
year-old children, screened at primary healthcare 
facilities in Bahrain Here, the prevalence of anemia 
was recorded at 30%.14 Similarly, data published in 
2016, reviewing anemia among children under the 
age of five in Bahrain, indicated an overall prevalence 
of 30%.15 Moreover, a 2019 study conducted in Saudi 
Arabia, concluded that the prevalence of anemia in 

children aged 6 to 59 months was 26.4%.16 There 
were no studies found in our region on anemia in 
5 to 6-year-old children. Due to the repercussions 
of anemia on general health, this prevalence should 
be addressed and mitigated through an emphasis 
on appropriate anemia management practices at the 
early stages of development.

Reduced visual acuity was recorded in 4.7% of 
the preschool children included in the survey. A 
study in Malaysia, which involved methods and 
criteria for vision testing similar to those in primary 
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healthcare in Bahrain, found that the prevalence of 
impaired vision was at 5%, which is comparable to 
this survey’s findings.17 While, a study conducted 
in Riyadh, Saudi Arabia, concluded that 13% of 
preschool children who were involved in the study 
had reduced visual acuity.18 Additionally, another 
study conducted in Sydney, Australia focusing on 
preschool children, found that the prevalence of 
visual impairment was at 6.4%.19 These two studies 
examined children falling under age groups and 
testing criteria that vary from those highlighted in 
this survey.

PPD Skin tests were positive in only 0.45% of 
preschool children. This prevalence is remarkably 
low when compared to the conclusions of the sole 
other study reviewed. The study was conducted on 
primary school children in Kermanshah, Iran, where 
the rate of positive cases reported was 8.15%.20 

This reflects the low occurrence of tuberculosis in 
Bahrain’s community, which can be attributed to 
the robust efforts that are being directed toward 
early detection and treatment.

The proportion of children who did not have their 
hemoglobin level, visual acuity, and PPD tests 
recorded on the electronic file, was 0.9%, 6.6%, 
and 6.9%, respectively. This might be due either to 
a failure to document the results or to the tests not 
being carried out. Nevertheless, these rates need to 
be reduced further, in order to boost the quality of 
care.

Conclusion
Preschool screening is a vital preventive service 
that is provided by primary healthcare centers. 
In this survey, the overall prevalence of reduced 
visual acuity and positive PPD tests was low in 
preschool children. Additionally, although the 
overall prevalence of anemia at 20% is lower than 
it was in previous studies, it can be reduced further 
by reinforcing physicians’ adherence to anemia 
management guidelines at earlier stages. Additional 
studies are needed to assess the risks and causes of 
anemia in this age group. Hemoglobin level, vision 
acuity, and PPD tests should be performed on all 
preschool children, and thorough documentation of 
results in the electronic file is essential, in order to 
ensure early intervention and management.
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