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Background. Respiratory tract infections (RTIs) are one of the main reasons for primary health care (PHC) visits. In spite of 
the predominant viral aetiology of RTIs, antibiotherapy is common, especially in outpatient clinics. 
Objectives. The aim was to analyse the prevalence of different RTIs and prescription of antibiotics in the adult population of an urban 
PHC practice in the north of Poland.
Material and methods. A retrospective analysis of the medical files of 1,735 visits of 1,354 patients with a diagnosis of RTI between 
January and December 2014 was carried out. 
Results. The results include 1,112 (64.1%) visits by females and 623 (35.9%) visits by males. The mean age of patients was 49.5 ± 19.8 
years of age. An unspecified infection was diagnosed in 59.7% of the visits and common cold in 13.6%. Less than 1% of the annual visits 
took place in summer, 25.82% in December. Antibiotherapy was prescribed for 68% of patients. Azithromycin (25.2%), amoxicillin with 
clavulanic acid (21.8%), amoxicillin (19.5%) and cefuroxime (10%) were the most commonly used for 76.5% of patients prescribed with 
antibiotics. From the penicillin group, only amoxicillin or amoxicillin with clavulanic acid were prescribed. 
Conclusions. 1. More than half of RTIs were diagnosed as ‘unspecified infection’. This indicates a need to improve the precision of the 
diagnostic process. 2. The huge seasonal variation in RTIs determines the need to optimize the PHC work system. 3. Notwithstanding 
the growing awareness of the dangers of antibiotic overuse, antibiotics were prescribed for 2/3 of patients. 
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Background 

Respiratory tract infections (RTIs) are in the top ten of all 
reasons for patient visits to primary health care (PHC) [1–3]. 
They are not only the cause of 9–28% of all appointments, but 
also the most frequent among acute illnesses. 

About 80% of all antibiotics are used in outpatient health 
care [4–6]. From 50% up to even 70% of all antibiotics pre-
scribed in PHC are used for treating respiratory tract infections. 

Despite the predominant viral etiology of RTIs [7, 8], anti-
biotherapy is common. It is believed that between 20% to 50% 
of antibiotics are prescribed contrary to guidelines [9]. Excessive 
antibiotherapy leads to the growing drug resistance of bacteria 
and, as a consequence, to adverse health, social and economic 
effects [10–12]. It seems important to identify the factors re-
lated to the high prescription rate of antibiotics observed, as 
this can contribute to planning preventive actions. 

Objectives 

The aim of the present study was to assess the frequency of 
diagnosis of a particular RTI in a chosen primary care practice in 
Poland, as well as to investigate the choice of particular antibi-

otic groups. Additionally, the association between the type of 
RTI and the prescribed treatment was investigated.

Material and methods

The study was performed in a single primary care outpatient 
clinic in the Tri-city area in the Pomeranian Voivodeship in Po-
land in 2014 (from January 2nd to December 31st). The medical 
records from the IT system of all 1,735 visits of 1,354 adult pub-
lic sector patients with a diagnosis of acute respiratory tract in-
fection (RTI) were retrospectively reviewed anonymously. A di-
agnosis of respiratory tract infection was established according 
to the 10th revision of International Statistical Classification of 
Diseases and Related Health Problems (ICD-10). 

Inclusion criteria: (i) 18 years of age and above confirmed 
by date of birth; (ii) diagnosis of acute RTI according to ICD-10 
coded with the letter J. Exclusion criteria: (i) under 18 years of 
age; (ii) chronic respiratory tract infection (asthma or chronic 
obstructive pulmonary disease) marked by a primary care physi-
cian as the main purpose of the patient’s visit; (iii) diagnosis of 
other infections not coded with the letter J (e.g. otitis media 
(ICD-10 code: H65–H67), pertussis (ICD-10 code: B37) and diph-
theria (ICD-10 code: B36). 

The study project was approved by the Independent Bioeth-
ics Commission for Research of the Medical University of Gdańsk. 
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Table 1. Characteristics of patients with RTIs visiting the chosen 
primary health care practice

Analyzed visits
n (%)
n = 1,735

Gender
   female
   male

1,112 (64.1)
623 (35.9)

Age
   mean (SD)*
   range (min–max)
   median
   95% CI

49.5 (19.8)
18.0–100.0
50.0
[48.6–50.4]

* SD – standard deviation.

Statistical analysis

For statistical analysis, STATISTICA PL 12.0 (StatSoft Poland) 
was used. The normality of the distribution of variables was 
tested with the Shapiro–Wilk test. Quantitative variables are ex-
pressed as mean and standard deviation (± SD) or median with 
min–max with 95% confidence interval (95% CI). Categorical 
variables were presented using number and proportions. Lev-
ene’s (Brown–Forsythe) test was used to verify the hypothesis 
of equal variances. Student’s t-Test and the U Mann–Whitney 
tests were applied. Chi-square independence tests were used 
for categorical variables. In order to explore factors influencing 
antibiotic prescription, an analysis of univariate and multivari-
ate regression was performed. The significance level was set at 
p ≤ 0.05. 

Results

The results include data from 1,735 visits: 1,112 (64.1%) visits 
by females and 623 (35.9%) visits by males. The mean age of pa-
tients was 49.5 (SD = 19.8 years; median 50, range: 18–100 years). 

Prevalence of RTIs 

The prevalence of RTIs according to ICD-10 is presented in 
Table 2. In the studied sample, the most prevalent diagnosis was 
acute upper respiratory infections of multiple and unspecified 
sites (J06) – 59.7%. Acute nasopharyngitis (common cold) (J00) 
was diagnosed in 13.6% of the patients, and acute bronchitis 

(J20) in 11.6%. For the purpose of statistical analysis, all pneu-
monia diagnoses were combined (J15, J16 and J18). In total, 
pneumonia was diagnosed in 32 patients (1.9%). 

Table 2. Prevalence of the diagnosis of RTIs according to ICD-10
ICD-10 
code

 ICD-10 diagnosis n = 1,735
n (%)

J06 Acute upper respiratory infections of 
multiple and unspecified sites 1,035 (59.7)

J00 Acute nasopharyngitis [common cold] 236 (13.6)
J20 Acute bronchitis 201 (11.6)
J02 Acute pharyngitis 89 (5.1)
J01 Acute sinusitis 51 (2.9)
J03 Acute tonsillitis 47 (2.7)
J18 Pneumonia, unspecified organism 29 (1.7)
J04 Acute laryngitis and tracheitis 25 (1.4)
J22 Unspecified acute lower respiratory 

infection 13 (0.7)
J11 Influenza due to unidentified influenza 

virus 3 (0.2)
J39 Other diseases of upper respiratory 

tract 2 (0.1)
J16 Pneumonia due to other infectious 

organisms, not elsewhere classified 2 (0.1)
J15 Bacterial pneumonia, not elsewhere 

classified 1 (0.1)
J34 Other and unspecified disorders of nose 

and nasal sinuses 1 (0.1)

The next step of analysis was to explore the seasonal preva-
lence of RTIs in the studied primary care practice. The results 
are presented in Figure 1. Respiratory tract infections showed 
a definite seasonality – the fewest patient visits due to RTIs took 
place during the summer months: June, July and August (less 
than 1% of the annual total of appointments), while most visits 
– 25.82% – in December. 

The next step of the study was an analysis of antibiotic treat-
ment, including frequency of antibiotherapy given and prescrip-
tion of a particular antibiotic. Detailed results are presented in 
Table 3. As presented, antibiotic treatment was prescribed in  
68% of patients’ visits. 
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Figure 1. Prevalence of RTIs in relation to month of the year in the chosen primary care setting in 2014 (percentage of visits with RTIs)
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Table 3. Antimicrobial treatment and frequency of prescription 
of a particular antibiotic (n = 1731)

Patients
n (%)

Antimicrobial treatment
no
yes

554 (32.0)
1,177 (68.0)

Prescribed antimicrobial 
Azithromycin 
Amoxicillin with clavulanic acid
Amoxicillin
Cefuroxime
Clarithromycin
Spiramycin
Doxycycline
Ciprofloxacin
Moxifloxacin
Clindamycin
Roxithromycin
Lincomycin
Sulfamethoxazole + trimethoprim

297 (25.2)
257 (21.8)
229 (19.5)
118 (10.0)
101 (8.6)
62 (5.3)
33 (2.8)
29 (2.5)
24 (2.0)
19 (1.6)
6 (0.5)
1 (0.1)
1 (0.1)

In the current study, we analyzed the frequency of prescrip-
tion of antibiotics in a particular RTI classified in ICD-10. In the 
case of 4 patients, no data regarding treatment was available. 
Thus, 1,731 cases were analyzed. The results are presented in 
Table 4. Antibiotics were the most frequently prescribed in J03 
(acute tonsillitis) and J20 (acute bronchitis). One of three pa-
tients diagnosed with influenza (J11) was given antibiotics. Anti-
biotics were prescribed in 4.2% of patients with a J00 diagnosis. 

Table 4. Number and percentage of patients treated with anti-
biotics according to ICD-10 diagnosis of RTI
Diagnosis Number of patients 

with a particular diag-
nosis*
n = 1731

Antibiotic prescription
n (%)

J00 236 10 (4.2)

J01 51 40 (78.4)

J02 89 64 (71.9)

J03 47 42 (89.4)
J04 25 18 (72)
J06 1,034 800 (77.4)
J11 3 1 (33.3)
J20 198 173 (87.4)
J22 13 9 (69.2)
J34 1 0 (0.0)
J39 2 1 (50.0)
J15/J16/J18 32 21 (65.6)

* 100% – number of patients with a particular diagnosis. 

The comparison between groups of patients who received 
antibiotic treatment (‘Antimicrobial prescribed’) and those who 
did not receive this kind of treatment (‘No antimicrobial pre-
scribed’) revealed several statistically significant differences. 
Detailed results are presented in T able 5. In the group of pa-
tients with a prescribed antibiotic, the percentage of patients 
with acute nasopharyngitis (common cold; J00) (0.9% vs 40.8% 
without antibiotics; p = 0.0001) was statistically significantly 
lower. The percentage of patients diagnosed with acute tonsilli-
tis (J03) (3.6% vs 0.9% without antibiotics; p = 0.0015), acute up-
per respiratory infections of multiple and unspecified sites (J06) 
(66.1% vs 42.3% without antimicrobial treatment; p = 0.0001) 
and acute bronchitis (J20) (14.5% vs 4.7% with no antibiotics 
prescribed; p = 0.0001) was statistically significantly higher. 

Table 5. Antibiotic prescription according to ICD-10 diagnosis 
of RTI
Diagnosis No antimicrobial 

prescribed  
(n = 554) 
n (%)

Antimicrobial 
prescribed 
(n = 1177) 
n (%)

p

J00 226 (40.8) 10 (0.9) 0.0001*
J01 11 (2.0) 40 (3.4) 0.1060
J02 25 (4.5) 64 (5.4) 0.4206
J03 5 (0.9) 42 (3.6) 0.0015*
J04 7 (1.3) 18 (1.5) 0.6683
J06 235 (42.3) 779 (66.1) 0.0001*
J11 2 (0.4) 1 (0.1) 0.1971
J15 1 (0.2) 0 (0.0) 0.1445
J16 1 (0.2) 1 (0.1) 0.5843
J18 9 (1.6) 20 (1.7) 0.9135
J20 26 (4.7) 173 (14.5) 0.0001*
J22 4 (0.7) 9 (0.8) 0.9259
J34 1 (0.2) 0 (0.0) 0.1445
J39 1 (0.2) 1 (0.1) 0.5843
J15/J16/J18 11 (2.0) 21 (1.8) 0.7682

* Statistically significant differences, p ≤ 0.05. 

Among the 32 patients with a diagnosis of pneumonia (J15/ 
/J16/J18), 13 had received antibiotics prior to the current visit. 
21 patients were given antibiotics during the analyzed visit. In 7 
patients with pneumonia who did not take antibiotics and did 
not receive it, 4 patients were referred to hospital. 

Discussion 

Summary

In the current study, performed in a typical PHC in Poland, 
more than half of RTIs were diagnosed as ‘unspecified infec-
tion’. Notwithstanding the growing awareness of the dangers of 
antibiotic overuse, antibiotics were prescribed for 2/3 of adult 
patients diagnosed with an RTI. Widespread broad-spectrum 
antibiotics were mainly used. Azithromycin, amoxicillin with 
clavulanic acid, amoxicillin and cefuroxime were prescribed for 
a total of 76.5% patients treated with antibiotics, regardless of 
national guidelines [13]. It should be stressed that despite the 
diagnoses of tonsillitis, no phenoxymethylpenicillin (Penicillin V) 
was used. Diagnosis of a ‘common cold’ was related to a lower 
rate of antibiotic prescription. The results suggest that the type 
of diagnosis determined the chosen treatment option. Addi-
tionally, the study indicated a huge seasonal variation in RTIs. 

Strengths and limitations

The main strength of the current research is the fact that 
the study was based on ‘real world’ data from a single primary 
care setting. The analysis of all patients’ visits attending the pri-
mary care office in 2014 (January to December) with a respira-
tory tract infection also enabled us to trace the fluctuation of 
appointments. The retrospective analysis of files included in the 
health information system eliminated any possible bias related 
to the physicians’ awareness of the study aim, which might have 
influenced their diagnostic and treatment decisions. 

The study also has its limitations. The analysis of associa-
tions between currently diagnosed infections and chronic and/ 
/or coexisting diseases, biometric data and addictions was not 
possible, since this data was not included in the system files. 
The current analysis was performed in a single primary care set-
ting and did not involve patients below 18 years of age. In the 
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present study, symptomatic treatment was not analyzed, since 
its main aim was to assess the prevalence of antibiotic prescrip-
tion, as well as type of prescribed antibiotic. 

Due to the different methodology used in other studies 
(analysis during a  period of higher morbidity of RTIs, i.e. au-
tumn/winter) [14–21], randomly chosen patients [17], ques-
tionnaires with pre-determined diagnoses [18] or electronic 
data [19–22] or use of a  different classification – ICD-10 or 
the International Classification of Primary Care (ICPC), a direct 
comparison of the results obtained was not possible. However, 
some main observations should be emphasized. 

The results of the current study suggest that the recogni-
tion of RTIs is very vague. The most common diagnosis in our 
study was “acute upper respiratory infections of multiple and 
unspecified sites – URTIs – J06 in ICD-10. The prevalence of this 
type of diagnosis reached nearly 60% of all respiratory tract in-
fections, while in other countries, these rates are much lower 
– from about 19% in Norway [14] and UK [23] to extremely low 
– 0.25% in Hong Kong [22] (code R74 –‘acute upper respiratory 
tract infection’ in the ICPC classification). The literature review 
revealed that ‘upper respiratory tract infections, unspecified’ is 
generally one of the most common diagnoses. Wändell et al. 
revealed that J06 was the most common disease diagnosed 
in primary care [24]. Moreover, a systematic review of studies 
published between 1996 and 2016 concerning data from PHC 
settings in 12 countries (5 continents) confirmed that URTIs 
were the most frequent reported condition [25].

Panasiuk et al. [17], after analyzing the records of randomly 
selected patients with acute RTIs, observed that the most com-
mon diagnoses were acute pharyngitis and tonsillitis (J02 and 
J03) – 33.5%, acute upper respiratory tract infection of multiple 
or unspecified sites (J06) – 30.2%, and ‘common cold’ (J00) – 
18.8%. These are similar to other studies, where the acute phar-
yngitis and tonsillitis are a common cause of PHC visits, in some 
countries reaching approximately 200 consultation per 1,000 
people annually [26, 27]. In the Spanish part of the Happy Au-
dit, the most common were ‘common cold’ (40.2%), pharyngitis 
(15.1%) and acute bronchitis (11.8%) [28].

In the current study, 68% (1,179) of visits concluded with an 
antibiotic prescription. 

A high antibiotic prescription rate (from 61% [16] to even 
82% [29] in the rural PHC) due to respiratory tract infections was 
also observed by other Polish authors. Data from the USA shows 
that only half of antibiotic prescriptions due to acute RTIs were 
estimated to be ordered properly [30]. 

Analysis of the antibiotic prescribing patterns performed 
by the National Ambulatory Medical Care Survey (NAMCS) in 
2007–2009 showed that PHC physicians overused antibiotics. 
In 50% of cases diagnosed later as ‘non-antibiotic appropriate 
acute respiratory infection’ (upper respiratory infection, non-
streptococcal pharyngitis and laryngitis, bronchitis), these medi-
cations were prescribed [31]. 

The Happy Audit study revealed that in 2008 in Denmark, 
70% to 75% of visits with a diagnosis of upper respiratory tract 
infection concluded with an antibiotic prescription by family 
doctors. In the same study, 90% of patients with pneumonia 
were ordered antibiotics. The Netherlands is one of the coun-
tries with the lowest antibiotic prescription rates [32]; nonethe-
less, according to Cals et al. [33], nearly a quarter of a million 
antibiotics are prescribed unnecessary annually. 

In the current study, in the case of more than 70% of ‘up-
per RTIs unspecified’, antibiotics were ordered. The prescrip-
tion rate in the diagnosis of upper respiratory tract infections 
varied from 16% in Norway [14] to 47% in the United Kingdom 
[21], while Kung et al. observed 1.9% in Hong Kong [22]. The 
prescription rate in bronchitis varied in different countries – in 
the Happy Audit [18] study, 37.7% (Sweden), 93.2% (Lithuania), 
55% (Norway) and 83% (UK) of PHC doctors decided upon treat-
mentwith antibiotics. 

In the European Union (EU), overall antibacterial consump-

tion in the primary care sector varies, although in the last five 
years, no statistically significant change has been observed. Ac-
cording to the European Centre for Disease Prevention and Con-
trol (ECDC), in 2016, the average usage was 21.9 defined daily 
dose (DDD) [34] per 1,000 inhabitants per day, ranging from 
10.4 in the Netherlands to 6.3 in Greece. In 2016, in Greece 
and Spain, a statistically significant increasing trend for overall 
antibacterial consumption was observed, while in Finland, Lux-
embourg, Norway and Sweden, the usage was decreasing [35]. 
In Poland, mean consumption of antibiotics outside hospitals is 
higher than the mean European consumption. In 2016, it was 
22.8 DDD, while the peak in 2015 – 26.2 DDD per 1,000 inhabit-
ants per day [29]. 

The unreasonable overuse of antibiotic in PHC settings has 
led to an escalation of bacterial resistance [21, 30]. All over the 
world, scientists and financiers are trying to balance the ques-
tions of ‘when and what to use’. Proper and precise diagnosis 
is the key to adequate treatment. It also seems that a general, 
vague diagnosis can contribute to unnecessary antibiotic use. 

It is worth mentioning that recommendations for antibiotic 
use vary slightly between countries due to specific population 
conditions, especially antimicrobial resistance and drug acces-
sibility, but, in general all over the word, the critical importance 
of ‘rational antibiotic use’ is emphasized [9, 10, 36, 37].

Implications for research and/or practice 

The studies show that despite regularly updated recom-
mendations, the primary care professionals still excessively 
prescribe antibiotics [38, 39]. Only multifaceted interventions 
aiming at reducing overuse of antibiotics have been found to 
be effective and are better than single initiatives [12]. Studies 
revealed that only a strict national policy [10, 40], patients’ and 
doctors’ education [41, 42] and national health programs [43, 
44] with wide and easy access to diagnostics tools [45, 46] can 
reduce antibiotic use. 

One of the important factors that should be emphasized 
is also the workload of PHC doctors, which has significantly 
increased all over the world [47]. The lack of time for proper 
education and the need for ‘efficient’ time management can 
be some of the factors why physicians prescribe antibiotics [43, 
48]. Thus, the help of a qualified medical assistant seems par-
ticularly desirable, especially during autumn and winter. 

Moreover, access to a  central database of patients’ history 
(prescribed medication, comorbidity, coexisting chronic diseases) 
seems to be of great importance, as this may reduce adverse effects 
of polypharmacy and duplicate treatment. Such a central system 
may contribute to safe, effective and proper complex treatment, 
decreasing the risk of adverse events, sick leave and disability. 

A  literature review also revealed that Point-Of-Care Tests 
(POCT) can be a  useful tool for both physicians and patients: 
(i) they are quick and relatively cost-effective; (ii) they facilitate 
a proper diagnosis [5, 49]; (iii) they can be helpful in convincing 
and assuring the patients on the viral origin of the infection and 
lack of necessity of antibiotic use [50].

Conclusions 

RTIs are the most common cause of appointments in gen-
eral practice. Recognizing more than half of RTIs as an ‘unspeci-
fied infection’ indicates the need to improve the precision of the 
diagnostic process. The huge seasonal variation in RTIs deter-
mines the need to optimize the PHC work system on an annual 
basis. Notwithstanding the growing awareness of the dangers of 
antibiotic overuse, antibiotics were prescribed for 2/3 of adult 
patients diagnosed with an RTI. Azithromycin, amoxicillin with 
clavulanic acid, amoxicillin and cefuroxime were prescribed for 
a  total of 76.7% patients treated with antibiotics. Such wide-
spread broad-spectrum antibiotic use is not consistent with the 
‘guidelines for the management of respiratory tract infections 
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providing standard access to POCT and/or a  round-the-clock 
laboratory. Further research on factors influencing antibiotic 
prescription seems vital.

in outpatient care’. No phenoxymethylpenicillin (Penicillin V) 
was used. One of the reasons for the frequent prescription of 
antibiotics is diagnostic uncertainty. This can be minimized by 

Source of funding: This work was funded by the Medical University of Gdansk (ST-72).
Conflicts of interest: The authors declare no conflicts of interest.
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