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Abstract: The aim of the present study was to assessment the relationship between Vitamin D deficiency and
Streptococcal pharyngitis among school students. Our study showed that, the proportion of vitamin D deficiency in
females was significantly higher than the prevalence in males. It recorded 122 (64.89%) and 66 (35.10%)),
respectively. The frequency of Group A Streptococcal (GAS) isolate recorded the most higher percentage between
enrolled students which have deficient vitamin D level in compared to sufficient vitamin D level. It recorded 115
(73.24%) and 31 (49.20%), respectively. Statistically, there is a higher significant different between vitamin D
deficiency and frequency of GAS isolates, p-value < 0.05. Also, our data showed a higher significant positive
correlation between vitamin D levels and the frequency of GAS (r = 1.000**, p-value = 0.001).
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1. Introduction levels than Caucasians (Esteitie, et al., 2010). In the
Acute pharyngitis is a common illness in children winter season, lower amounts of vitamin D synthesis
and adults and its etiology include a wide variety of occur in the skin (Nseir et al., 2012; Aydin et al.,
microbial agents. Group A Streptococci (GAS) are the 2011).
most frequently isolated pathogens in acute In addition, vitamin D has a critical role in the
pharyngotonsillitis cases in school-aged children. In production of surface anti-microbial peptides (AMPs),
children, approximately 20% of pharyngitis cases are which plays an important role in innate immunity
caused by GAS (DuBose, 2002). Streptococcal sore (Reid et al., 2011). These peptides have a wide
throat is one of the most common bacterial infections spectrum antimicrobial activity and directly prevent
of childhood. GAS is responsible for the great proliferation of microorganisms in a tissue (Brogden,
majority of such infections and frequently colonizes in 2005). Anti-microbial peptides are not only produced
the throat of an asymptomatic person. Pharyngeal from neutrophils, but also produced from macrophages
carriage rates among normal school children vary with and natural killer (NK) cells. Also, they have been
the geographic location and season of year. Among shown to play a critical role in the respiratory defense
children, asymptomatic carriages rates of 15-20 % system (Brogden, 2005; Ball ef al., 2007).
have been noted in several studies (Bisno and Stevens, The major cause for vitamin D deficiency is the
2000). lack of appreciation that sun exposure has been and
Vitamin D, the sunshine vitamin, has received a continues to be the major source of vitamin D for
lot of attention recently as a result of associating children and adults of all ages. Vitamin D deficiency
vitamin D deficiency with many acute and chronic among children has become a major health problem
illnesses including disorders of calcium metabolism, worldwide (Taheri et al., 2014). Previous research
autoimmune diseases, some cancers, type 2 diabetes findings have indicated that vitamin D deficiency is
mellitus, cardiovascular disease and infectious common among children in Western countries
diseases. Vitamin D is not just a vitamin; it is also a (Gordon et al., 2008; Dyson et al., 2014). Some
prohormone with numerous functions in the body studies examining vitamin D deficiency in Saudi
(Holick, 2004). “Prohormone” refers to a group of fat- Arabia have demonstrated a high prevalence of
soluble steroids hormones. The two major forms are vitamin D deficiency among children and adolescents
vitamin D2, or ergocalciferol, and vitamin D3, or (Mansour and Alhadidi, 2012; Al-Ghamdi et al,
cholecalciferol (Norman et al., 2007). It is well- 2017). The present study aimed to assessment the
established that vitamin D plays an important role in relationship between Vitamin D deficiency and
bone mineralization of the skeletal system. Serum Streptococcal pharyngitis among school students.

levels of vitamin D may differ according to racial
differences and seasonal changes. Afro-Americans and
Hispanics have been reported to have lower vitamin D
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2. Materials and Methods

A school-based cross-sectional study was
conducted in H’ail province, Saudi Arabia between
September 2016 and March 2018. As the study aimed
to assess the vitamin D deficiency as well as the
association between vitamin D deficiency and
Streptococcal pharyngitis among school students, a
sample of the population was required, thus school-
based survey was found to be a relevant approach to
reach all age groups.
2.1. Data collection

A standardized and pre-tested questionnaire was
used to collect data about background characteristics
including age, gender, skin color, school level for
students. Participants were classified into low income
(those living in primitive houses), intermediate income
(those living in apartments), and high income (those
living in villas). Participants were also asked about
their life style (exposure to sun and physical activity),
as well as their nutritional habits (intake of
multivitamins, intake of Omega 3, type of milk
products  consumed, carbonated soft drink
consumption and body mass index).
2.2 Collection, transportation and processing
of pharyngeal swab

Pharyngeal swabs samples were collected from
the pharynx using sterile cotton swabs. Necessary care
was taken not to swab the cheeks, tongues, lips or
other areas of the mouth. The swabs were placed
immediately in Amie’s transport medium (Oxoid,
England) and transported to Microbiology Laboratory
and processed within 2 hours of collection (Carroll
and Reimer, 1996; McDonald, et al., 2006). Then, the
pharyngeal swabs were inoculated onto 5 % sheep’s
blood agar plates and incubated for 24 hours at 37 °C
in a candle jar, which can provide an atmosphere of 5
% CO,. Culture plates negative for B-haemolytic
colonies were incubated for additional 24 hours to
allow the growth of slow growers. Identification of
GAS isolates was made based on the standard
microbiological techniques which include -
haemolytic activity on sheep’s blood agar, small
colony characteristics, Gram positive cocci, catalase
production negative, 0.04-U bacitracin disc susceptible
and PYR positive (Hardy Diagnostics, USA) tests
(Carroll and Reimer, 1996; Cheesbrough, 2002;
Brahmadathan and Gladstone, 2006).
2.3. Lancefield Grouping of Streptococci

The procedure of the manufacture company
(OMEGA D. Ltd.) has been employed, as following:
In a clean test tube, 0.3 ml of extraction enzyme has
been placed; the five colonies have been suspended by
using a loop. This suspension has been incubated in a
water bath at 37 °C for 10 minutes (shaking after 5
min.), then by using pasture pipette, one drop of the
extract has been added to each of the circles on the test
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card. After that one drop one each latex reagent has
been added also and mixed well by using a clean
mixing stick each time. The card has been rotated
gently for up to one minute to check the appearance of
agglutination in corresponding group. Positive
reaction was detected by red clumps of a green
background (Facklam, 1980).
2.4. Vitamin D assessment

To assess vitamin D serum level, 5 ml of blood
was collected from each individual as clotted sample
and was kept on ice until centrifugation on the same
day. Serum was kept in aliquots at -20°C until
analysis. Serum levels of 25-hydroxyvitamin D were
measured using chemiluminescent immunoassay
(Liaison 25 OH Vitamin D Total Assay; DiaSorin,
Stillwater, MN, USA). This analysis method measures
the total vitamin D in the range of 10-375 nmol/L. The
sensitivity of the assay is <10 nmol/l and the intra- and
inter-assay coefficients of variation were 5% for the
intra-assay and 10.4% for the inter-assay. We adopted
the Institute of Medicine cutoff points for vitamin D
levels (Ross et al., 2011; Rosen et al., 2012),
classifying serum levels into sufficient (50-125
nmol/L), insufficient (25-50 nmol/L), deficient (<25
nmol/L), and toxic (>250 nmol/l).
2.5. Statistical analysis

To describe the study population and vitamin D
serum level, we used frequencies and proportions for
the qualitative variables for the quantitative variables.
Significant differences in proportions of vitamin D
deficiency in various population subgroups were
assessed using Chi-square test. Pearson’s correlation
was done in order to assess correlation between
vitamin D deficiency and the frequency of
Streptococcal pharyngitis among school students. A p-
value of <0.05 was defined as the level of
significance. We used Statistical Package for the
Social Sciences (SPSS Inc., Chicago, IL, USA),
version 15 for data analysis.
2.6. Ethical considerations

This study was approved by the ethical
committee of the College of Medicine (University of
Hail, KSA) Research Board. All collected data were
kept confidential. Participants were informed on the
risks and benefits and their right not to provide
information, or to withdraw from the study at any time
without any sort of penalty. An informed consent was
obtained from students’ parents.

3. Results

The present study was conducted for a period
from September 2016 to March 2018. A total of 350
participants with an average age 10.33 + 3.68,
consisting of 172 (49.14%) males and 178 (50.85%)
females were included in this study (Fig 1).



Nature and Science 2019;17(3)

http://www.sciencepub.net/nature

Male
49.14%

Fig (1): Study participants
3.1. Characteristics of study participants

As shown in table 1, 350 school students were
enrolled in the study with almost equal proportion of

males (49.14%) and females (50.85%), statistically
there is no significant difference between the
percentages of male and female, p-value recorded
0.748. Their ages ranged from 6 to 19 years. Mostly
(52.86%) had light brown skin color, approximately
one-third had white skin color (27.43%) and very few
(7.14%) had black skin color. Most of the study
participants were from the intermediate school
(43.14%), and the rest were distributed between the
primary school (18.86%) and secondary school
(38.00%). Furthermore, approximately 50% were of
high economic level, 36.29% were of intermediate
economic level, and 14.57% were of low economic
level. Statistically, there is a highly significant
difference between the different age, skin colors and
different economic levels between enrolled students,
p-value < 0.05.

Table (1): Characteristics of study participants

Characters No. (%) P- value
Male 172 (49.14)

Gender Female 178 (50.85) 0.748
6-9 48 (13.71)

Age 10- 14 89 (25.43) 0.000
15-19 213 (60.86)
White 96 (27.43)

. Light Brown 185 (52.86

Skin color Dagrk Brown i (1(2'57)) 0.000
Black 25 (7.14)
Primary 66 (18.86)

School level Intermediate 151 (43.14) 0.000
Secondary 133 (38.00)
Low 51 (14.57)

Economic level Intermediate 127 (36.29) 0.000
High 172 (49.14)

Total 350 (100%) --

3.2, Vitamin D deficiency among school supplements had lower risk of vitamin D deficiency.

students by background characteristics, life style,
nutritional habits and status.

Table 2 showed the vitamin D deficiency among
school students by background characteristics, life
style and nutritional habits and status deficiency, life
style, nutritional habits, and status among school
students. The proportion of vitamin D deficiency in
females was significantly higher than the prevalence in
males. It recorded 122 (64.89%) and 66 (35.10%),
respectively, p-value < 0.05. Daily exposure to sun for
at least 20 minutes, being physically active, not
drinking carbonated soft drink and taking multivitamin

&3

Vitamin D deficiency was significantly higher with the
decrease in BMI, where the normal weight students
had prevalence of 85 (46.44%) as compared to 68
(37.15%) in the overweight and 30 (16.39%) in obese
students, p-value < 0.05. Students with light brown
skin color, and those not taking omega 3 supplements
and multivitamins appeared to be at higher risk of
vitamin D deficiency, they recorded 95 (53.37%); 152
(85.39%) and 107 (59.77%), respectively. Moreover,
there was significant difference between vitamin D
deficiency and the type of milk products consumed
and physical activity, p-value < 0.05.
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Table (2): Vitamin D deficiency among school students by background characteristics, life style, nutritional

habits and status

Variables ‘NI:)t.a(I(I,Z I)l D Deficiency P- value
Gender

Male 66 (35.10) 0.000
Female 122 (64.89)

Age (Years)

6-9 20 (10.58)

10- 14 46 (24.33)

15- 19 123 (65.07) 0.000
Skin color

White 47 (26.40)

Light brown 95 (53.37)

Dark brown 20 (11.23) 0.000
Black 16 (8.98)

Economic level

Low 29 (16.38)

Intermediate 66 (37.28)

High 82 (46.32) 0.000
Daily sun exposure

More than 20 min. 128 (39.62) 0.000
Less than 20 min. 195 (60.37)

Physical activity

Yes 71 (37.96) 0.000
No 116 (62.03)

Milk product

Skimmed 45 (24.75)

Low Fat 64 (35.16) 0.034
Full Fat 73 (40.10)

Carbonated soft drink

Yes 151 (85.31) 0.000
No 26 (14.68)

Multivitamins

Yes 72 (40.22) 0.008
No 107 (59.77)

Omega 3

Yes 26 (14.60) 0.000
No 152 (85.39)

Body mass index

Normal 85 (46.44)

Overweight 68 (37.15) 0.000
Obese 30 (16.39)

3.3. The association between Vitamin D level Followed by Group B, C and D Streptococci which

and frequency Streptococcal isolates

Table 3 represents the association between
vitamin D level and frequency Streptococcal isolates.
The frequency of Group A Streptococcal isolate
recorded the most higher percentage between enrolled
students which have deficient vitamin D level in
compared to sufficient vitamin D level. It recorded
115 (73.24%) and 31 (49.20%), respectively.
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recorded also a higher percentage between deficient
vitamin D levels in enrolled students in compared to
sufficient vitamin D level. It recorded 95 (60.50%), 21
(33.33%); 73 (4649 %), 16 (25.39%) and 54
(34.39%), 9 (14.28%), respectively. Statistically, there
is a higher significant different between vitamin D
deficiency and the frequency of Group A, B, C, D, G
and F Streptococcal isolates, p-value < 0.05.
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Table (3): The association between Vitamin D level and the frequency Streptococcal isolates

Streptococcal isolates Vitamin D level (No.) % Frequency Streptococcal isolates (No.) % P- value
Sufficient 63 (18.00) 31 (49.20)

Group A Streptococci Insufficient | 130 (37.14) |91 (70.00) 0.001
Deficient 157 (44.86) | 115 (73.24)
Sufficient 63 (18.00) 21 (33.33)

Group B Streptococci Insufficient | 130 (37.14) |72 (55.38) 0.016
Deficient 157 (44.86) |95 (60.50)
Sufficient 63 (18.00) 16 (25.39)

Group C Streptococci Insufficient | 130 (37.14) |55 (42.30) 0.020
Deficient 157 (44.86) |73 (46.49)
Sufficient 63 (18.00) 9 (14.28)

Group D Streptococci Insufficient | 130 (37.14) |42 (32.30) 0.014
Deficient 157 (44.86) |54 (34.39)
Sufficient 63 (18.00) 4 (6.34)

Group G Streptococci Insufficient | 130 (37.14) |25 (19.23) 0.008
Deficient 157 (44.86) |33 (21.01)
Sufficient 63 (18.00) 23.17)

Group F Streptococci Insufficient | 130 (37.14) |11 (8.46) 0.014
Deficient 157 (44.86) |15 (9.55)

Correlation between vitamin D levels and the coefficient between vitamin D levels and the

frequency of Group A Streptococcal (GAS) isolates
Table 4 & Fig 2 showed a higher significant
correlation between vitamin D levels and the

frequency of Group A Streptococcal (GAS) isolates (r
= 1.000**), the p-value of the correlation (0.001), this
correlation is highly significant because the p-value is

frequency of Group A Streptococcal (GAS) isolates (r less than 0.05.
= 1.000**, p = 0.001). Pearson’s correlation
Table (4): Correlation between vitamin D level and the frequency of Group A Streptococcal isolates (GAS).
Vitamin D level Frequency of GAS
Vitamin D level
Pearson’s Correlation 1 1.000(**)
Sig. (2 tailed) 0.001
N 3 3
Frequency Streptococcal pharyngitis
Pearson’s Correlation 1.000(**) 1
Sig. (2 tailed) 0.001
N 3 3

** Correlation is significant at the 0.01 level (2-tailed).
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Fig (2): Correlation between vitamin D levels and the frequency of Group A Streptococcal (GAS) isolates (r =

1.000**, p = 0.001).
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Correlation between vitamin D levels and the
frequency of Group B Streptococcal (GBS) isolates

Table 5 & Fig 3 indicated a higher significant
correlation between vitamin D levels and the
frequency of Group B Streptococcal (GBS) isolates (r
= 1.000*, p = 0.016). Pearson’s correlation coefficient

between vitamin D levels and the frequency of Group
B Streptococcal (GBS) isolates (r = 1.000%), the p-
value of the correlation (0.016), this correlation is
highly significant because the p-value is less than
0.0s.

Table (5): Correlation between vitamin D level and the frequency of Group B Streptococcal (GBS) isolates.

Vitamin D level Frequency of GBS
Vitamin D level
Pearson’s Correlation 1 1.000(*)
Sig. (2 tailed) 0.016
N 3 3
Frequency Streptococcal pharyngitis
Pearson’s Correlation 1.000(*) 1
Sig. (2 tailed) 0.016
N 3 3

* Correlation is significant at the 0.05 level (2-tailed).
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Fig (3): Correlation between vitamin D levels and the frequency of Group B Streptococcal (GBS) isolates (r =

1.000%, p = 0.016).

Correlation between vitamin D levels and the
frequency of Group C Streptococcal (GCS) isolates
Table 6 & Fig 4 recorded higher significant
correlation between vitamin D levels and the
frequency of Group C Streptococcal (GCS) isolates

(r = 1.000*, p = 0.020). Pearson’s correlation
coefficient between vitamin D levels and the
frequency of Group C Streptococcal (GCS) isolates (r
= 1.000%*), the p-value of the correlation (0.020), this
correlation is highly significant because the p-value <
0.05.

Table (6): Correlation between vitamin D level and the frequency of Group C Streptococcal (GCS) isolates.

Vitamin D level Frequency of GCS
Vitamin D level
Pearson’s Correlation 1 1.000(*)
Sig. (2 tailed) 0.020
N 3 3
Frequency Streptococcal pharyngitis
Pearson’s Correlation 1.000(*) 1
Sig. (2 tailed) 0.020
N 3 3

* Correlation is significant at the 0.05 level (2-tailed).
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Fig (4): Correlation between vitamin D levels and the frequency of Group C Streptococcal (GCS) isolates (r =

1.000%, p = 0.020).

Correlation between vitamin D levels and the
frequency of Group D Streptococcal (GDS) isolates

Table 7 & Fig 5 showed higher significant
correlation between vitamin D levels and the
frequency of Group D Streptococcal (GDS) isolates (r
= 1.000*, p = 0.014). Pearson’s correlation coefficient

between vitamin D levels and the frequency of Group
D Streptococcal (GDS) isolates (r = 1.000%), the p-
value of the correlation (0.014), this correlation is
highly significant because the p-value is less than
0.05.

Table (7): Correlation between vitamin D level and the frequency of Group D Streptococcal (GDS) isolates.

Vitamin D level Frequency of GDS
Vitamin D level
Pearson’s Correlation 1 1.000(*)
Sig. (2 tailed) 0.014
N 3 3
Frequency Streptococcal pharyngitis
Pearson’s Correlation 1.000(*) 1
Sig. (2 tailed) 0.014
N 3 3

* Correlation is significant at the 0.05 level (2-tailed).
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Fig (5): Correlation between vitamin D levels and the frequency of Group D Streptococcal (GDS) isolates (r =

1.000%, p = 0.014).
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Correlation between vitamin D levels and the
frequency of Group E Streptococcal (GES) isolates

Table 8 & Fig 6 recorded a higher significant
correlation between vitamin D levels and the
frequency of Group E Streptococcal (GES) isolates (r
1.000**, p 0.008). Pearson’s correlation

coefficient between vitamin D levels and the
frequency of Group E Streptococcal (GES) isolates (r
= 1.000**), the p-value of the correlation (0.008), this
correlation is highly significant because the p-value <
0.05.

Table (8): Correlation between vitamin D level and the frequency of Group E Streptococcal (GES) isolates.

Vitamin D level Frequency of GES
Vitamin D level
Pearson’s Correlation 1 1.000(**)
Sig. (2 tailed) 0.008
N 3 3
Frequency Streptococcal pharyngitis
Pearson’s Correlation 1.000(**) 1
Sig. (2 tailed) 0.008
N 3 3

** Correlation is significant at the 0.01 level (2-tailed).
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Fig (6): Correlation between vitamin D levels and the frequency of Group E Streptococcal (GES) isolates (r =

1.000**, p = 0.008).

Correlation between vitamin D levels and the
frequency of Group F Streptococcal (GFS) isolates

Table 9 & Fig 7 showed higher significant
correlation between vitamin D levels and the
frequency of Group F Streptococcal (GFS) isolates (r
= 1.000*, p = 0.014). Pearson’s correlation coefficient

between vitamin D levels and the frequency of Group
F Streptococcal (GFS) isolates (r = 1.000%*), the p-
value of the correlation (0.014), this correlation is
highly significant because the p-value is less than
0.0s.

Table (9): Correlation between vitamin D level and the frequency of Group F Streptococcal (GFS) isolates.

Vitamin D level Frequency of GFS
Vitamin D level
Pearson’s Correlation 1 1.000(*)
Sig. (2 tailed) 0.014
N 3 3
Frequency Streptococcal pharyngitis
Pearson’s Correlation 1.000(*) 1
Sig. (2 tailed) 0.014
N 3 3

* Correlation is significant at the 0.05 level (2-tailed).
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Fig (7): Correlation between vitamin D levels and the frequency of Group F Streptococcal (GFS) isolates (r =

1.000%, p = 0.014).

4. Discussion

Vitamin D is crucial for bone health; it plays a
role in calcium absorption, increased bone mineral
density, and in preventing rickets, osteomalacia and
fractures. Vitamin D deficiency has received
significant media attention in recent years for its
association with bone disorders, and for its possible
association with other adverse health outcomes,
including cancer, autoimmune diseases, infections,
diabetes mellitus and cardiovascular conditions. Our
study showed that, vitamin D deficiency within
females was significantly higher than the prevalence in
males. It recorded 122 (64.89%) and 66 (35.10%),
respectively, p-value < 0.05. This finding was in agree
to the previous studies, where a lower level of 25-
hydroxyvitamin D was commonly seen in those of
younger age and again in females (Lee et al., 2009;
Higgins et al., 2012; Braun et al., 2012, Moromizato
et al., 2014; Anwar et al., 2017; Elbistanl et al., 2017,
Bhurayanontachai et al., 2018).

Nevertheless, lower sun exposure may be a
leading cause of vitamin D deficiency within the
female population (Islam et al., 2008; Rajebi et al.,
2016). Similarly, our study recorded that, low daily
sun exposure for at least 20 minutes, not physically
active, drinking carbonated soft drink and not taking
multivitamin supplements students had higher risk of
vitamin D deficiency. Vitamin D deficiency recorded
195 (60.37%); 116 (62.03%); 151 (85.31%) and 107
(59.77%), respectively. Also, our study indicated that,
school students, those with light brown skin color and
normal weight appeared to be at higher risk of vitamin
D deficiency. Vitamin D deficiency recorded 95
(53.37%) and 85 (46.44%), respectively. Contrary to
our finding Reid et al., (2011), found that low vitamin
D levels were associated with dark skin, high body
mass index, and large tonsil sizes.
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Kaddam et al., (2017) found that, Vitamin D
deficiency was significantly higher with the increase
in BMI, where the obese had prevalence of 60.2% as
compared to 54.2% in the overweight and 47.4% in
the normal weight students. However, there was no
significant difference in the prevalence of vitamin D
deficiency in school students by skin color and taking
omega 3 supplements. On the other hand our work
indicated that, vitamin D deficiency was significantly
higher with the decrease in BMI, where the normal
weight students had prevalence of 85 (46.44%) as
compared to 68 (37.15%) in the overweight and 30
(16.39%) in obese students, those with light brown
skin color, and those not taking omega 3 supplements
and multivitamins appeared to be at higher risk of
vitamin D deficiency, they recorded 95 (53.37%); 152
(85.39%) and 107 (59.77%), respectively.

Group A Streptococcus (GAS) is the most
common bacterial cause of acute pharyngitis,
responsible for 20-30% of sore throat in children
(Shulman et al., 2012). Many recent studies have
confirmed the positive correlation between low levels
of vitamin D and increased incidence of upper
respiratory tract infections (URTIs) (Cannell et al.,
2006; Avenell et al., 2007; Holick, 2007; Laaksi ef al.,
2007; Nnoaham and Clarke, 2008; Ginde et al., 2009;
Adams and Hewison, 2010; Sabetta et al., 2010;
Aydin et al., 2011; Berry et al., 2011; Nseir et al.,
2012; Yildiz et al., 2012; Science et al., 2013; Collak
et al., 2014; Alladi and Gopal, 2017; Jian et al., 2018).

Similarly our finding showed that, the frequency
of Group A Streptococcal isolate recorded the most
higher percentage between enrolled students which
have deficient vitamin D level in compared to
sufficient vitamin D level. It recorded 115 (73.24%)
and 31 (49.20%), respectively. Followed by Group B,
C and D Streptococci which recorded also a higher
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percentage between deficient vitamin D levels in
enrolled students in compared to sufficient vitamin D
level. It recorded 95 (60.50%), 21 (33.33%); 73 (46.49
%), 16 (25.39%) and 54 (34.39%), 9 (14.28%),
respectively. Statistically, there is a higher significant
different between vitamin D deficiency and the
frequency of Group A, B, C, D, G and F Streptococcal
isolates, p-value < 0.05.

Also, our data recorded a higher significant
correlation between vitamin D deficiency and
frequency of Group A, B, C, D, E and F Streptococcal
isolates. Pearson’s correlation coefficient between
vitamin D levels and the frequency of Streptococcal
isolates, r = 1.000, this correlation is highly significant
because the p-value < 0.05.

5. Conclusion

Group A Streptococcus (GAS) is the most
common bacterial cause of acute pharyngitis. Also,
there is a significant correlation between vitamin D
deficiency and the frequency of Streptococcal
Pharyngitis.
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