Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

ORIGINAL ARTICLE

A Prevalence Study of Pharyngitis and Its Associated Factors
Among Adults With a Sore Throat in Three Primary Clinics in
Selangor, Malaysia

AbdulRahman Muthanna'?, Nurainul Hana Shamsuddin®, Aneesa Abdul Rashid?®, Sazlina Shariff Ghazali?,
Rukman Awang Hamat', Maliza Mawardi?, Hani Syahida Salim?, Siti Zulaikha Zakariah'

! Department of Medical Microbiology and Parasitology, Faculty of Medicine and Health Sciences, Universiti Putra Malaysia,
43400 UPM Serdang, Selangor, Malaysia

2 Department of Biomedical Sciences, Faculty of Medicine and Health Sciences, Universiti Putra Malaysia, 43400 UPM
Serdang, Selangor, Malaysia

3 Department of Family Medicine, Faculty of Medicine and Health Sciences, Universiti Putra Malaysia, 43400 UPM Serdang,
Selangor, Malaysia

ABSTRACT

Introduction: Since pharyngitis in adults is one of the most common infectious diseases seen in general practitioner
consultations in Malaysia, data on pharyngitis among adults concerning to its prevalence, socio-demographic, risk
factors and clinical manifestations is very much lacking. This study aims to determine the prevalence of pharyngitis
among adults in Sepang, Selangor, Malaysia from 2016 to 2017 and its associated demographic and risk factors.
Methods: We conducted a cross-sectional study on 215 adult patients with a sore throat as the main symptom and
who did not receive any antibiotic treatment within two weeks at three Malaysian primary care clinics. The research-
ers assessed the participants’ clinical manifestations and collected throat swabs for culture to determine the presence
of group A streptococcus (GAS). Data on demographic characteristics, clinical manifestation and throat swab culture
results were analyzed using chi-square test and multivariate logistic regression. Results: Pharyngitis was diagnosed in
130/215 (65%) adults with a sore throat. Only six isolates (2.8%) were identified as GAS. The overall mean age + S.D
was 36.43 = 15.7. The majority of the participants were in the age group of 18-28 years. There were 42.3% males
and 57.7% females; most participants were Malay 62.8%, followed by 30.2% Indian, 5.1% Chinese, and 1.9% other
ethnicities. The most common symptom among the participants was cough 196 (91.2%), followed by rhinorrhea
161 (74.8%), tonsillar swelling or exudates 68 (31.6%), inflamed or reddish of pharynx 62 (28.8%), swollen anterior
cervical lymph nodes 50 (23.3%), and fever 237.5°C 28 (13.0%). Conclusion: Besides, there was no significant asso-
ciation between pharyngitis and the demographic variables; the current findings emphasized that inflamed or reddish
pharynx, tonsillar swelling or exudates were among the factors associated with pharyngitis.
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INTRODUCTION

Pharyngitis is one of the commonest upper respiratory
tract infections that represent a substantial portion of the
cases visited the primary care physicians globally (1).
The cause of pharyngitis in adults is mainly viral, and
approximately 5-15% is caused by a bacterial infection,
mainly caused by group A streptococci (GAS), which is
the only indication for antimicrobial therapy (2-4). The
commonest typical symptoms of pharyngitis include a
sore throat, inflamed pharynx, swollen tonsils, white or

yellow patches on the tonsils and fever. Fever > 380C
is usually associated with group A streptococcal (GAS)
infection (3). However, cough and nasal discharge are
often associated with viral infections than bacterial
infections (3,6,7). Other symptoms may include stiff
and swollen neck, headache, painful or difficulty
swallowing (dysphagia), loss of voice or changes in the
voice, vomiting, abdominal pain, and bad breath (2,3).

Evidence suggests that environmental factors, such as
cold temperature in winter and spring, air pollution and
lack of ventilation in adjacent enclosed spaces can play a
significant role in the development of having pharyngitis
and increases disease transmission (5,6). Furthermore,
other studies reported that patients with any condition
that weaker the immune system, such as diabetes, organ
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transplant, chemotherapy and AIDS have higher risks of
pharyngitis. Also, sinusitis and smoking or exposure to
secondary smoke were associated with pharyngitis (7,8).
All racial and ethnic groups are affected by pharyngitis
globally and the infection can affect both male and
female genders (3).

In Malaysia, upper respiratory tract infection (URTI) is
the commonest disease to seek treatment in primary
care clinics (9). A study reported that the prevalence
of upper respiratory tract infection (URTI) was 58.8%
in four primary clinics, of which 6.6% were diagnosed
with  pharyngitis/tonsillitis ~ (10).  Another  study
conducted among children visiting the emergency
department in a Tertiary Hospital reported that URTI
was the most frequent diagnosis (65%), pharyngitis/
tonsillitis was not documented (11). However, data
on the epidemiology of pharyngitis with regard to its
prevalence, socio-demographic data, and complications
is very much lacking in Malaysia. Therefore, this study
was to determine and document the prevalence of
pharyngitis and GAS among adults with a sore throat
and demographic characteristics and clinical features
associated with pharyngitis in local primary care clinics.
The findings in this study will help in understanding the
prevalence of pharyngitis in Malaysia, contribute to the
advancement of knowledge on this issue, and also hope
to be beneficial for future studies.

MATERIALS AND METHODS

Participants, data collection, isolation and identification
A cross-sectional study was carried out in three public
primary care clinics in Selangor, Malaysia during
the period from December 2016 to April 2017. Adult
patients who attended the clinics and complained of
sore throat were included in this study. The diagnosis
of sore throat was made by the attending physicians
based on the patient’s symptoms. Those with conditions
that might hinder the completion of the study, including
patients treated with antibiotics within two weeks,
pregnant women, immunocompromised patients, and
very ill patients requiring emergency treatments, were
excluded from the study. A cotton throat swab was
collected by trained research from the tonsils surface
and the wall of the pharynx for 215 patients.

Each throat swab was placed immediately into Amie’s
transport medium (Oxoid, UK) to suppress the survival of
the commensal organism (12). The samples were placed
in an icebox and sent to the microbiology laboratory
with a complete request form within 6 hours to the
Microbiology laboratory at the Faculty of Medicine and
health sciences Universiti Putra Malaysia (UPM). At the
laboratory, the throat swabs were inoculated onto 5%
sheep’s blood agar plates, and the plates were incubated
in a carbon dioxide enriched atmosphere at 370C for 24
hours. GAS isolates were identified based on the gold
standard of microbiological techniques, which include

B haemolytic colonies on blood agar, Gram-positive
cocci arranged in chain or pairs, catalase test negative,
and susceptibility of 0.05-unit bacitracin disc (12). In
addition, for each isolate identified as p haemolytic
streptococci; a latex agglutination test (Oxoid, UK)
was used to identify group A streptococcus from the
culture plates and Pyrrolidonyl arylamidase /PYR-
aminopeptidase (Oxoid, UK) was used to confirm the
results, which group A streptococcus is positive for PYR
test (deep cherry red colour within a minute of addition
of the reagent).

The present study was designed to estimate the
prevalence of pharyngitis and its associated factors
among adults with a sore throat. The sample size was
calculated using a single proportion sampling formula
based on the previous prevalence of pharyngitis among
adults in Thailand (13). The total sample size was 239
subjects after taking into consideration a power of 80%,
95% confidence level and 20% estimate for incomplete
data.

The socio-demographic data (age, gender, ethnicity),
clinical information, clinical manifestations, comorbidity
and chronic diseases were recorded by the researchers.
In addition, a complete physical examination including
(sore throat, fever, rhinorrhea, redness of pharynx,
tonsillar swelling or exudates, swollen anterior cervical
lymph nodes, abdominal pain and others) was done by
the researchers. Pharyngitis was defined according to the
diagnosis and the physical examination of the physicians
in the clinics. Patients were diagnosed with pharyngitis
if they had redness of pharynx, tonsillar swelling or
tonsillar exudates have identified to have pharyngitis
(14). Some of the clinical information was obtained
from the medical records of the patients. The physical
examination by the researchers was compared with the
physical examination of the treating physician to verify
the accuracy and validity of the clinical presentation.

Statistical analysis

Data was statistically analyzed using Statistical Package
for the Social Sciences (SPSS) software version 24.0.
Descriptive continuous data was distributed and
summarized by descriptive statistics as mean and
standard deviation (SD), while categorical data was
distributed in percentages and frequencies. Acomparison
between categorical variables is by the chi-square test
with a significance level set at p < 0.05. Fisher exact
test was used instead of the chi-square test when the
expected count in any cell was less than five. The binary
logistic regression was applied to identify the predictors
of pharyngitis among patients with a sore throat for all
study variables. Multivariate logistic regression models
were used to determine adjusted odds ratio, P-value and
95% confidence level.

Ethical consideration
This study was approved by the Malaysia Medical
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Research and Ethics Committee, Ministry of Health
Malaysia [NMRR-15-2387-27757] and the Ethics
Committee for Human Study of Universiti Putra Malaysia
[UPM/TNCPI/RMC/1.4.18.1(JKEUPM)/F1]. Written
informed consent was obtained from all participants and
they received written information about the study before
collecting the data. All participants in this study were
volunteers and they acknowledged that they have the
right to withdraw from this research at any time without
giving any reason whatsoever. Information from the
participants was confidential and was not identified in
the writing of the report or publication.

RESULTS

Demographic Characteristics

Of 239 patients who attended the clinics with a sore
throat, 24 patients were excluded because five of them
had been taking antibiotics in the previous two weeks,
two pregnant women, 15 less than 18 years old and
two patients were refused to participate in the study.
Therefore, the response rate in this study was 89.9%.

The participants have included 91 (42.3%) males and
124 (57.7%) females with a mean age + S.D (36.43 =
15.7 years old) and the majority were between 18-28
years old (39.1%). The majority of participants were
Malay (62.8%), followed by Indian (30.2%), Chinese
(5.1%) and 1.9% from other ethnicities. Forty (18.6%)
of the participants were identified as smokers. The
prevalence of pharyngitis among the participants with a
sore throat was 60.5% (n=130). GAS was positive in 6
(2.8%) of the participants (Table I).

Although pharyngitis cases were more common in
males, patients in the age group 18-28 years, Chinese,
smoker patients and GAS positive cases, Chi-square
test showed that there was no significant association
between pharyngitis and the age, gender, ethnicity,
smoking status and throat swab results (p < 0.05).

Table Il summarizes the comorbidity and chronic
diseases of the participants. 38 (17.7%) of the participants
had hypertension, 36 (16.7%) identified themselves as
diabetic, and 25 (11.6%) were reported to have asthma.
While 11 (5.1%) had an allergy, 8 (3.7%) had heart
diseases, 8 (3.7%) had influenza/flue and 13 (6.1%) had
otherdiseases includetwo chronic obstructive pulmonary
diseases, two sinusitis, two dengue fever, dyslipidemia,
pneumonia, conjunctivitis, colitis, rheumatoid arthritis,
schizophrenia, anaemia. Based on Chi-square test and
Fisher’s Exact Test, patients without hypertension and
diabetes were significantly associated with pharyngitis
(p < 0.05), while there was no association with other
comorbidity and chronic diseases.

Table Il shows the clinical manifestations of the
participants with a sore throat. The most common

Table I: Participants’ socio-demographic characteristics, smoking sta-
tus and throat swab results (N = 215)

Characteristic Pharyngitis Not-pharyngi- X P
(n%) tis (n%)

Age group (Years)

Mean age + S.D 36.43 =15.7

18-28 (n=84) 58 (69.1%) 26 (30.9%) 7.96 0.093

29-39 (n=52) 32 (51.5%) 20 (38.5%)

40-50 (n=35) 20 (57.1%) 15 (42.9%)

51-60 (n=25) 13 (52.0%) 12 (48.0%)

261 (n=19) 7 (36.8%) 12 (63.2%)

Gender

Male (n=91) 56 (61.5%) 35 (38.5%) 0.76 0.783

Female (n=124) 74 (59.7%) 50 (40.3% )

Ethnicity

Malay (n=135) 87 (64.4%) 48 (35.6%)

Indian (n=65) 31 (47.7%) 34 (52.3%) 7.8 0.051

Chinese (n=11) 9 (81.8%) 2 (18.2%)

Others® (n=4) 3 (75.0%) 1 (25.0%)

Smoking status

Smoker (n=40) 26 (65.0%) 14 (35.0%) 0.423 0.52

Non- smoker (n=175) 104 (59.4%) 71 (40.6%)

Throat swab results

GAS (n=6) 6 (100%) 0 (0%) 4.04 0.08¢

Non-GASP (n=209) 124 (59.3%) 85 (40.7%)

Total 130 (60.5%) 85 (39.5%)

2 Others refer to one aborigine and 3 ethics from Indonesia; * Cases which were negative for
GAS test;

< refers to Fisher’s Exact Test; p < 0.05 was not significant: n, number of respondents; N, the
sample size of this study;

Xrefers to a statistic used for testing associations between variables through chi-square test.

Table 1I: Distribution of comorbidity and chronic diseases of the
participants (N = 215)

Comorbidity Pharyngitis Not-pharyngitis ¥ P
(n%) (n%)

Hypertension
Yes (n=38) 14 (36.7%) 24 (63.3%) 10.8 0.001"
No (n=177) 116 (65.5%) 61 (34.5%)
Diabetes
Yes (n=36) 15 (41.7%) 21(58.3%) 6.4 0.01"
No (n=179) 115 (64.2%) 64 (35.8%)
Asthma
Yes (n=25) 18 (72.0%) 7 (28.0%) 1.58 0.21
No (n=190) 112 (58.9%) 78 (41.1%)
Allergy
Yes (n=11) 7 (63.6%) 4 (36.4%) 0.49 1.00°
No (n=204) 123 (60.3%) 81 (39.7%)
Heart diseases
Yes (n=8) 5(62.5%) 3(37.5%) 0.14 1.00°
No (h=207) 125 (60.4%) 82 (39.6%)
Influenza
Yes (n=8) 4 (50%) 4 (50%) 0.38 0.72°
No (h=207) 126 (60.9%) 81 (39.1%)
Other diseases
Yes (n=13) 7 (53.8%) 6 (46.2%) 0.254  0.62
No (n=202) 123 (60.9%) 79 (39.1%)
Total 130 (60.5%) 85 (39.5%)

n, number of respondents; N, the sample size of this study; * Statistical significance at p < 0.05;
* refers to Fisher’s Exact Test; X?refers to a statistic used for testing associations between
variables through chi-square test.
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Table I11: Distribution of the clinical manifestations of the participants
(N =215)

Clinical manifes- Pharyngitis Not-pharyngitis X P
tations %) (%)

Cough

Yes (n=196) 115 (58.7%) 81 (41.3%) 2.98 0.09°

No (n=19) 15 (78.9%) 4(21.1%)

Rhinorrhea

Yes (n=161) 96 (59.6%) 65 (40.4%) 0.19 0.66

No (n=54) 34 (63%) 20 (37%)

Inflamed or reddish pharynx

Yes (n=62) 62 (100%) 0 (0.0%) 54.4 0.001™

No (n=153) 68 (44.4%) 85 (55.6%)

Fever > 37.5°C

Yes (n=25) 18 (64.3%) 10 (35.7%) 0.19 0.84

No (n=187) 112 (59.9%) 75 (40.1%)

Fever > 38°C

Yes (n=15) 12 (80%) 3 (20%) 2.57 0.17¢

No (h=200) 118 (59%) 82 (41%)

Tonsillar swelling or exudates

Yes (n=68) 68 (100%) 0 (0.0%) 65.0 0.001™

No (n=147) 62 (42.2%) 85 (57.8%)

Swollen anterior cervical lymph

Yes (n=50) 34 (68%) 16 (32%) 1.55 0.25

No (n=165) 96 (58.2%) 69 (41.8%)

Headache

Yes (n=22) 13 (59.1%) 9 (40.9%) 0.02 1.00

No (n=193) 117 (78.9%) 76 (21.1%)

Vomiting

Yes (n=8) 4 (50%) 4 (50%) 0.38 0.72°

No (n=207) 126 (60.9%) 81 (39.1%)

Abdominal pain

Yes (n=3) 1(33.3%) 2 (66.7%) 0.94 0.56°

No (h=212) 129 (60.8%) 83 (39.2%)

Diarrhea

Yes (n=1) 0 (0.0%) 1 (100%) 1.54 0.40°

No (n=214) 130 (60.7%) 84 (39.3%)

Total 130 (60.5%) 85 (39.5%)

n, number of respondents; N, the sample size of this study; * Statistical significance at p < 0.05;
* refers to Fisher’s Exact Test; X?refers to a statistic used for testing associations between vari-
ables through chi-square test.

symptom was cough 196 (91.2%), followed by
rhinorrhea 161 (74.8%), tonsillar swelling or exudates
68 (31.6%), inflamed or reddish pharynx 62 (28.8%),
swollen anterior cervical lymph nodes 50 (23.3%),
fever >37.5°C 28 (13.0%), headache 22 (10.2%),
vomiting 8 (3.7%), abdominal pain 3 (1.4%), and one
(0.01%) diarrhea. Chi-square test and Fisher’s Exact
Test indicated that there was a significant association
between pharyngitis and inflamed or reddish pharynx
and tonsillar swelling or exudates (p = 0.001).

As a preliminary model, all the variables, including socio-
demographic factors, throat swab results, comorbidity,
chronic diseases and clinical manifestations were
identified using univariate logistic regression one by

one independently. Six variables (age group, ethnicity,
hypertension, diabetes, inflamed or reddish pharynx and
tonsillar swelling or exudates) turned out to be significant.
Table IV presents the associations between pharyngitis
and socio-demographic factors, comorbidity, chronic
diseases and clinical manifestations using univariate
logistic regression. Age group 18-28 (p < 0.01), Indian
ethnicity (p = 0.033), non-hypertension (p = 0.001),
non-diabetes (p = 0.013), inflamed or reddish pharynx
(p = 0.001), tonsillar swelling or exudates (p = 0.001)
had P-values 0.05 and were included in the multiple
logistic regression analysis.

The factors that predicted pharyngitis among adults with
sore throat were Malay ethnicity (OR =9.416, 95% Cl =
1.239-71.586, p = 0.03), Indian ethnicity (OR = 38.737,
95% CI = 3.535-424.51, p = 0.003), hypertension (OR
=39.270, 95% Cl = 1.690-912.56, p = 0.022), inflamed
or reddish pharynx (OR = 0.004, 95% Cl = 0.001-0.021,
p = 0.001), tonsillar swelling or exudates (OR = 0.003,
95% Cl =0.001-0.015, p < 0.001) (Table V).

DISCUSSION

In recent years, the rate of pharyngitis was increased in
developing countries and it has been associated with risk
factors such as young age, smoking and chronic diseases
(15). GAS is the only major pathogen of concern in
patients with pharyngitis because of its potential harmful
consequences.

In this study, the prevalence of pharyngitis among adults
with a sore throat was 60.5%. Close to the prevalence
(46.2%) of pharyngitis has been reported among
patients with sore throat in another study in Malaysia
(16). Another study in Malaysia among patients reported
that the prevalence of upper respiratory tract infections
(URTIs) was 37%, while 5.7% diagnosed with pharyngitis
(17). Differences in findings might be explained by many
factors such as the study design, sampling technique,
study population, sample size, ecological and difference
in clinical diagnosis by physicians.

The prevalence of GAS in adults with a sore throat in the
present study was 4.6%. This finding was comparable to
results from a study among Taiwanese patients with a sore
throat (4.1%) (18), and it was lower compared to a study
carried out in Malaysia (14.2%) (19). However, it was
much lower than 28%, 25.3% and 26% were reported
in Australia, Pakistan and South Africa, respectively
(20,21,22). Study design, sampling technique, cultural
technique and study population may be a possible
explanation of these variations and the low proportion
of GAS in the current study (23). Moreover, the sample
size of this study was not large and paediatric subjects
(under 18 years old) was excluded.

This study found that more females suffered from
pharyngitis than males, similar to the results of a

213 Mal ] Med Health Sci 17(4): 210-217, Oct 2021



Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

Table 1V: The associations between pharyngitis and socio-
demographic factors, comorbidity, chronic diseases and clinical
manifestations using univariate logistic regression

Variables OR* 95% CI° P-value
Age group (Years)

18-28 0.261 0.092-0.740 0.01"
29-39 0.365 0.123-1.081 0.069
40-50 0.438 0.139-1.378 0.158
51-60 0.261 0.159-1.821 0.319
>61 Ref

Gender Ref

Male 1.081 0.621-1.882 0.783
Female

Ethnicity

Malay 2.207 0.593-8.206 0.237
Indian 4.387 1.131-17.017 0.033"
Chinese and Others Ref

Smoking status

Smoker 1.268 0.619-2.595 0.52
Non- smoker Ref

Throat swab results Ref

GAS 6.24 0.77-50.25 0.085
Non-GAS

Hypertension Ref

Yes 0.307 0.148-0.636 0.001"
No

Diabetes Ref

Yes 2.52 1.21-5.22 0.013"
No

Asthma

Yes 1.79 0.714-4.492 0.214
No Ref

Allergy

Yes 1.152 0.327-4.063 0.825
No Ref

Heart diseases

Yes 1.093 0.254-4.699 0.91
No Ref

Influenza 1.556 0.378-6.395 0.540
Yes Ref

No

Other diseases 1.335 0.433-4.117 0.62
Yes Ref

No

Cough 2.641 0.846-8.250 0.095
Yes Ref

No

Rhinorrhea 1.556 0.378-6.395 0.540
Yes Ref

No

Inflamed or reddish pharynx 0.014 0.002-0.103 <0.001"
Yes Ref

No

Fever > 37.5°C 0.830 0.363-1.896 0.658
Yes Ref

No

Fever > 38°C 0.360 0.098-1.315 0.122
Yes Ref

No

Tonsillar swelling or exudates 0.011 0.01-0.08 <0.001"
Yes Ref

No

Swollen anterior cervical lymph 0.655 0.335-1.279 0.215
Yes Ref

No

Headache 1.066 0.434-2.615 0.889
Yes Ref

No

Vomiting 1.556 0.378-6.395 0.540
Yes Ref

No

Abdominal pain 3.108 0.277-34.826 0.358
Yes Ref

No

Diarrhea 1.536 0.095-24.888 0.763
Yes Ref

No

OR:? -Unadjusted Odds ratio, 95% CI- Confidence interval, ‘P -value- Significant at p<0.05

Table V: Multiple logistic regression analysis on factors associated
with pharyngitis among adults with sore throat

Variables B* SE Adjusted 95% CI° P-value
OR®

Age group

(Years)

18-28 0.791 1.239 2.205 0.194- 0.523
25.020

29-39 0.242 1.212 1.274 0.118- 0.842
13.715

40-50 -0.483 1.195 0.617 0.059- 0.686
6.411

51-60 1.467 1.294 4.337 0.343- 0.257
54.820

>61 ref

Ethnicity

Malay 2.242 1.035 9.416 1.239- 0.03"
71.586

Indian 3.657 1.222 38.737 3.535- 0.003"
424.51

Chinese and ref

others

Hypertension

Yes (n=38) 3.670 1.605 39.270 1.690- 0.022"
912.56

No (n=177) ref

Diabetes

Yes (n=36) 2.772 1.505 15.996 0.838- 0.065
305.48

No (n=179) ref

Inflamed or reddish

pharynx

Yes (n=60) -5.607 0.884 0.004 0.001- <0.001"
0.021

No (n=155) ref

Tonsillar swelling

or exudates

Yes (n=68) -5.873 0.869 0.003 0.001- <0.001"
0.015

No (n=147) ref

B* -Coefficient for adjusted OR, Adjusted OR" -Adjusted Odds ratio, 95% Cl- Confidence
interval, ‘P-value- Significant at p<0.05

previous study (24). However, a study among Indian
patients found that the highest proportion was among
the males (51.2%) (25). Some studies on pharyngitis did
not display data on gender, possibly due to the lack of a
significant difference in numbers of males and females
(16,17).

Pharyngitis was more common in the age group of 18-
28 years old in our study. Similarly, a study in Spain
found that the highest incidence of pharyngitis among
adults was in the age group 18-30 years old (26). Mehta
et al. (27) reported that pharyngitis occurs in all age
groups, but especially during school age, possibly due
to high transmissibility from one child to another (27).
However, these variations did not age specific. These
results may be explained as the younger age groups
(children and teenagers younger than 18 years old) in
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this study was excluded due to ethical concerns and the
need for parental consent.

Chi-square and univariate logistic findings showed
that the age group (18-28 years old) was associated
with pharyngitis in adults with a sore throat, which
concurred with the findings by previous studies (28,29).
We also found that Indian ethnicity was associated with
pharyngitis. We have not found any studies reporting
similar outcomes.

The current study found no significant statistical
association between pharyngitis and smoking status, as
reported in other studies (28,29). However, a study was
done among patients who complained of pharyngitis
found that smoker patients showed a longer history
and higher incidence of pharyngitis than non-smokers
(30). These findings may be explained by another study
where the pharyngeal flora of smokers contains more
potential pathogens such as group A streptococcus,
group C streptococcus, group G streptococcus and
Candida albicans compared with those of non-smokers;
therefore, smoking might be a risk factor for pharyngitis
(31). These variations in the results may be because of
the difference is in the study population.

Our study found that non-hypertension and non-
diabetes were significantly associated with pharyngitis.
In contrast, Lin et al. (32) reported that patients with
hypertension or diabetes suffer from pharyngitis more
than others. These findings may be explained by the
fact that immunocompromised patients might be more
susceptible to get infections than others (33). In addition,
angiotensin-converting enzyme inhibitors (ACE-I) are
widely used in the treatment of hypertension diseases,
and ACE-l is associated with a chronic cough that leads to
sore throat and pharyngitis (34). The variations between
the studies could be attributed to sampling technique
and sample size, wherein this present study population
was small; hence, the sample size could not adequately
detect an association. In addition, other studies reported
a significant association between pharyngitis with
allergy, ear infections and sinusitis (35,36).

In our study, we evaluated the clinical manifestations
of pharyngitis in adults with a sore throat. We found
that inflamed or reddish pharynx and tonsillar swelling
or exudates were associated with pharyngitis, similar
to the results of other studies from different countries
(25,26,27). However, it is worth to note that the physical
examination of pharyngitis included a tonsillar exudate
or inflamed reddish pharynx. These criteria were used
as the definition of pharyngitis in this study; therefore,
there was no wonderment these criteria were to be the
significant predictors of pharyngitis.

The limitations in this study include the definitions of
pharyngitis which used which were intentionally broad,
because diagnoses were not necessarily accurately

recorded in the medical record. In addition, this study
was limited to three primary clinics only from one area
among adults with sore throat in Malaysia.

CONCLUSION

In conclusion, this study shows a high prevalence of
pharyngitis among adults with sore throat in Malaysia.
However, the prevalence of GAS infection in adults
with a sore throat was low (2.8%). Additionally, Indian
ethnicity, non-diabetes and non-hypertension were
associated with pharyngitis. This study has confirmed
that the presence of tonsillar swelling or exudates
and inflamed or reddish pharynx have a significantly
higher association with pharyngitis, which may help to
diagnose pharyngitis in primary health clinics. Some of
the factors that predict pharyngitis such as hypertension,
inflamed or reddish pharynx, tonsillar swelling or
exudates were among the factors that could be used to
diagnose pharyngitis among adults with a sore throat in
primary clinics.
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