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Abstract

Background: Urine is the most commonly used liquid for diagnosis and prognosis of diseases and is still the only body fluid that is
applied to many diagnostic purposes. There is little information of physicians’ knowledge about correct urine sampling, interpre-
tation in Iranian.
Objectives: Evaluation the knowledge of the physicians in urine analysis and identifying related factors to provide useful measures
and recommendations to raising physicians’ knowledge.
Methods: This cross-sectional study was conducted on 272 physicians who were attended to the congress of retraining in Tehran
(capital of Iran) in 2015. The first questionnaire was demographic and the second one was researcher-made consisting of 30 multiple
choices questions in 3 different sections. Statistical analysis was performed using STATA 13 software.
Results: The Cronbach’s alpha of the researcher-made questionnaire was 76% and response rate was 45.3%. Most of the physicians
were in the moderate level in terms of knowledge about sampling for urine analysis (62.5%), knowledge about interpretation of the
urine analysis results (54.8%) and knowledge to link urinalysis result with the patient’s clinical symptoms (73.5%). Knowledge was
reduced in male sex, increasing in age and time elapsed since graduation and increased with more time studying medicine, and
attending in retraining congresses.
Conclusions: It is recommended that physician, especially, who have long passed their graduation, spend more time studying
medicine and if possible, take part in the congresses and retraining program to keep their information update and apply best diag-
nostic treatments to their patients.
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1. Background

Urine is a sterile fluid, which is a result of the accu-
mulation of body excreted substances that are secreted by
the kidneys and accumulated in the bladder and repelled
through the urethra (1). Urine is the most commonly used
liquid for diagnosis and prognosis of diseases and is still
the only body fluid that is applied to many diagnostic pur-
poses (2). Urinalysis is one of the easiest and, at the same
time, most practicing doctor-assisted diagnostic test and
also early detection of some diseases by urinalysis is a key
to influencing and reducing the cost of treatment (3). A

complete urinalysis test includes physical, chemical, and
microscopic examination of the urine (3). Urinalysis usu-
ally is done in the urinary tract infections (kidneys, ureter
and bladder), determine the presence of sugar in diabetic
patients, kidney stones, high blood pressure, and certain
kidney and liver diseases (4).

There is little information of Iranian physicians’
knowledge about correct urine sampling, interpretation
of urine test results and the knowledge to link urinalysis
result with the patient’s clinical symptoms.

By evaluating the level of knowledge of physicians
in urine sampling and interpreting and also, identifying

Copyright © 2018, Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License
(http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material just in noncommercial usages, provided the original work is properly
cited.

http://emedicalj.com
http://dx.doi.org/10.5812/semj.67085
https://crossmark.crossref.org/dialog/?doi=10.5812/semj.67085&domain=pdf


Javadi Larijani F et al.

their weaknesses in the correct interpretation of urinaly-
sis, in could be possible to provide useful measures and rec-
ommendations to raising physicians knowledge of urine
sampling and interpretation of urine test results.

2. Methods

2.1. Subject

This cross-sectional study was conducted on 272 gen-
eral practitioners who were attended to the congress of re-
training in Tehran (capital of Iran) in 2015. This research
was approved by Ethics Committee of Tehran University of
Medical Sciences, No: IR.TUMS.REC.1395.2859.

2.2. Survey Instrument

A data collection tool was consists of two parts: The
first part include questions related to the demographic
characteristics of physicians and the second part is a
researcher-made questionnaire consisting of 30 multiple
choices questions with 4 options in 3 different sections,
each of these questions have only one correct answer, and
all of the questions have similar weight to calculate total
score. Also, the questionnaire was developed after suffi-
cient literature review. Definition of 3 sections is given be-
low:

Section 1: questions from 1 to question 10 are related
to physicians’ knowledge of correct method for urine sam-
pling.

Section 2: questions from 11 to question 20 are re-
lated to physicians’ knowledge of correct interpretation of
urine test results.

Section 3: questions from 21 to question 30 are related
to physicians knowledge to link urinalysis result with the
patient’s clinical symptoms.

Also, the score of each physician in each section was
placed to one of the 3 following categories:

Correct answer to at least 7 questions in each section is
considered as “good” knowledge.

Correct answer to at least 4 questions and up to 6 ques-
tions in each section is considered as “moderate” knowl-
edge.

Correct answer up to 3 questions in each section is con-
sidered as “bad” knowledge.

2.3. Statistical Methods

2.3.1. Validation of the Questionnaire

Reliability: The reliability of the questionnaire has
been investigated by use the Cronbach’s alpha.

Content validity: The appropriateness of the items and
the triple domains were evaluated, according to the opin-
ion of three nephrology specialists.

Structure validity: Spearman correlation matrix was
first calculated for triple scores, and then the KMO (Kaiser-
Meyer-Olkin) index and the Bartlett test were used to deter-
mine the suitable of the data for factor analysis.

The results were expressed for quantitative variables as
mean (standard deviation: SD), and for the categorical vari-
ables as frequency, percentage. Statistical analysis of data
was performed by t-test and Chi-square test using STATA 13
software. Also, P value less than 0.05 was considered as sta-
tistically significant.

3. Results

A total of 600 questionnaires were distributed among
general physicians who were attended at the congress with
retaining score in Tehran, Iran in 2015. Out of total 600
physicions, 272 completed questionnaires were returned
to the researcher resulted in 45.3% response rate. Out of to-
tal 272 physicians entered to the study, 128 (47.1%) of them
were male. The mean age mean (SD) of physicians physi-
cian was 32.65 (8.65) years. Also, 87 (33.7%) physicians were
graduated from Tehran University of Medical Sciences. Ac-
cording to the classification of universities in Iran, 141 of
the physicians (54.7%) were graduated from level 1 (best
level) universities, 84 (32.5%) from level 2 and 33 (12.8%)
from level 3 universities.

161 physicians (64.4%) selected Tehran as their place of
employment. In term of service place type, the highest
number was for the 62 physician, who were either family
medicine or medical service plan. The mean (SD) of the
year’s number of service was 8.65 (7.5) years, with mini-
mum and maximum of 6 months and 30 years, respec-
tively. The mean (SD) of working hours of physicians per
week was 38.81 (17.74) hours, ranging from 4 to 84 hours.
Some physicians had not already attended another retrain-
ing congress, while others attended a maximum of 6 other
programs, the mean (SD) number of retraining programs
was 2.57 (1.48).

The mean (SD) of physicians response to the ques-
tion “Out of 10 patients who are referred to you, for how
many of them urine analysis should be requested?” was
1.72 (2.62).

3.1. Validity and Reliability of the Questionnaire

Descriptive statistics, correlation matrix, Cronbach’s
alpha and measures for structural validity of 3 domains
of researcher-made questionnaire for evaluation of physi-
cians’ knowledge about urinalysis were reported in the Ta-
ble 1.

The linear correlation of the scores in the triple do-
mains was about 50%. The Cronbach’s alpha of the general
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Table 1. Descriptive Statistics, Correlation Matrix, Cronbach’s Alpha and Measures for Structural Validity of 3 Domains of Researcher-Made Questionnaire for Evaluation of
Physicians’ Knowledge About Urinalysis

Correlation Matrix Alpha KMO 1st Factor
Loading

No. Mean ± SD Median IQR

Sampling
Knowledge

Interpretation
Knowledge

Compliance
with Clinical

Symptoms

Sampling
knowledge

1 - - 0.67 0.70 0.83 270 4.25 ± 1.74 4 3 - 5

Interpretation
knowledge

0.54** 1 - 0.65 0.68 0.84 261 5.0 ± 2.25 5 3 - 7

compliance
with clinical
symptoms

0.50** 0.54** 1 0.70 0.72 0.81 264 4.9 ± 1.59 5 4 - 6

Total score - - - 0.76 0.70 - 261 14.58 ± 4.63 15 11 - 18

Abbreviations: IQR, inter quartile range; SD, standard deviation.

Table 2. Number (%) of Physicians in Each Response Category, Separately, for 3 Do-
mains of Questionnairea

Domain Good Moderate Bad

Sampling knowledge 5 (1.8) 170 (62.5) 97 (35.7)

Interpretation knowledge 39 (14.3) 149 (54.8) 84 (30.9)

Compliance with clinical
symptoms

19 (7.0) 200 (73.5) 53 (19.5)

aValues are expressed as No. (%).

30 items questionnaire was 76%, which indicates the ap-
propriate reliability of the researcher-made questionnaire.
Also, the KMO index was 0.70 and Bartlet test was signif-
icant (P < 0.001), which indicates that the suitability of
the questionnaire structure and presence the latent factor
in the triple domains of the questionnaire. Factor analy-
sis also showed that only the first factor has eigen value
greater than one, so the one-factor model is suitable (Table
1).

Number (%) of physicians in each response category,
separately, for 3 domains of questionnaire are given in the
Table 2. Generally, most of the physicians score in the triple
domains of questionnaire were placed in “bad” or “moder-
ate” knowledge categories (Table 2).

Descriptive statistics for total score of questionnaire
based of physicians’ characteristics with statistical test of
association between physicians’ characteristics and total
score of questionnaire are given in the Table 3.

The mean (SD) of total score of physician knowledge
about urinalysis was 14.13 (4.87).

The association between the physicians’ characteris-
tics was assessed by the total score of the physicians. Based
on this, the mean score of female physicians was signifi-
cantly higher than males (P = 0.033). On the other hand,
with an increase in the time elapsed since graduation, the
mean of total score was significantly reduced. So that the

lowest mean score was observed by the physicians who
had passed more than 10 years of their graduation, while
the highest mean score was obtained by the physicians
who have been less than 5 years since their graduation (P
< 0.001). The differences in terms of service type were
also statistically significant. So the lowest mean score was
obtained by physicians who worked in a private hospital
while those who in the urban health centers had the high-
est mean score, after which the physician who worked at
the government hospitals had the highest mean (Table 3).

In terms of quantitative variables, an inverse signifi-
cant correlation was found between the total score and the
age of the physicians, so that the score decreased with in-
creasing age (P < 0.001). There was also an inverse associa-
tion between the total score and the year’s number of ser-
vice (P < 0.001). On the other hand, there was a direct cor-
relation between the number of hours worked per week (P
= 0.008), the number of retraining sessions (P = 0.026) and
the number of study hours in the field of medicine per day
(P = 0.005) with the overall score (Table 3).

Descriptive statistics for triple domains of question-
naire based on physicians’ characteristics with statistical
test and P value are given in the Table 4. The association pat-
terns of physicians’ characteristics with each of the triple
domains of physicians’ knowledge about urine analysis
were similar to the association reported for the total score
in the Table 3.

4. Discussion

In this study, 272 physicians completed a questionnaire
of urine analysis knowledge and response rate was 45%.
Most of the physicians were in the moderate level in terms
of knowledge about sampling for urine analysis (62.5%),
knowledge about how to interpret the results of urine
analysis (54.8%) and the level of physicians ‘ knowledge to
link urinalysis result with the patient’s clinical symptoms
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Table 3. Descriptive Statistics for Total Score of Questionnaire Based on Physicians
Characteristics with Statistical Test

Variables Overall Score, Mean ± SD P Value

Qualitative

Sex 0.033

Male 13.49 ± 4.74

Female 14.77 ± 4.95

University level 0.722

1 14.49 ± 5.04

2 14.15 ± 4.90

3 13.79 ± 3.94

Years after graduation, y < 0.001

< 5 14.98 ± 5.05

5 - 10 13.04 ± 3.78

> 10 12.43 ± 3.96

Type of service place < 0.001

Personal clinic 13.05 ± 3.83

Private hospital 10.12 ± 3.14

General hospital 15.67 ± 5.25

Rural health house 14.25 ± 4.35

Urban health center 16.17 ± 4.49

Family physician 14.18 ± 4.91

Health 14.35 ± 4.82

Quantitative

Spearman Rank Correlation P Value

Age -0.245 <0.001

Years of service -0.277 <0.001

Work (hours/week) 0.201 0.008

Retraining session 0.207 0.026

Literature review
(hours/week)

0.192 0.005

Patient related urine
analysis

0.053 0.429

(73.5%). Also, the lowest percentage of physicians were in
the category of “good knowledge” in all of the triple do-
mains (Table 2).

Studies on the large sample of physicians in other
countries also revealed lack of update information about
urine analysis and poor compliance of physicians with
global recommendations for urine sampling and interpre-
tation (5-7).

There is a notable variation between nephrologists and
gold standard urine analysis in term of perform and its
interpretation, which should be more emphasized on the
principles and importance of laboratory tests, especially

urinary analysis (8). Contrary to international guidelines
that do not recommend routine use of dipstick for screen-
ing, occupation physician in Belgium are doing their job to
meet their patients’ demands. Additionally, there is insuf-
ficient knowledge about the positivity of tests and referral
criteria for patients to the specialist (5).

The response rate of physician in this study was about
45%. In the study of Drekonja et al. (6) the response rate was
36% and about 48% of the residents answered correctly, but
in the present study, good knowledge in the three domains
of sampling, interpretation, and the ability of physicians
to link urinalysis result with the patient’s clinical symp-
toms were 2%, 14% and 7%, respectively. So, good knowl-
edge in the triple domains of the questionnaire was low
and most of the physicians had a moderate level of knowl-
edge in the triple domains (Table 2).

In the study of Derkonja et al. there was an associ-
ation between practice experience and demographic fac-
tors with the general knowledge of residents. For example,
residents at year 3, were significantly more knowledgeable
than others (6). Also, in the present study, significant as-
sociation was observed for total and triple scores of physi-
cians’ knowledge with physicians’ characteristics (Tables
3 and 4).

In the study of Jones et al. (9), the knowledge and prac-
tice of 394 nurses from 5 hospitals about the causes and
methods of urine sampling were assessed by using self-
made questionnaires with 40 questions and 58% nurse’s
compliance has been achieved with gold standard guide-
line.

Published literature indicates that the unjustified or-
dering or improper collection of urine for urinalysis or
culture from either catheterized patients or those with-
out indwelling devices, or misinterpretation of positive
results, often leads to adverse health care events, includ-
ing increased financial burdens, over reporting of man-
dated catheter-associated urinary tract infection events,
overtreatment of patients with antimicrobial agents, se-
lection of multidrug-resistant organisms, and Clostridium
difficult infection (10).

The correct interpretation of the urine analysis results
and the ability of physicians to link urinalysis result with
the patient’s clinical symptoms is important in terms of
the health economy. In fact, both the correct referee of peo-
ple for urinalysis and compliance with the guidelines in
sampling and final interpretation of urine analysis result
are important because misinterpretation and unjustified
ordering or improper urine sample collection could be re-
sulted in economic costs, complication in person’s health
and even an infection or overtreatment (10).

Meta-analysis study by Flokas et al. (7) showed that
the mishandling of asymptomatic bacteriuria (ASB) is fre-
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quent. There were an association between female sex and
the over interpretation of special laboratory result with
overtreatment. Antimicrobial supervision plans can be ef-
fective and should focus on various interpreting of urine
infection from ASB. Also, Flokas et al. showed that the
implementation of educational programs can reduce the
overtreatment median absolute risk by 33% (7).

The physicians of this study may not be representative
of physicians’ population in Tehran, because of sampling
them from congress and the risk of selection bias which
could be considered as a limitation of this study.

Considering the importance of urine analysis and the
consequences of inappropriate knowledge for conducting
this test, it is necessary to complete the training needed to
raise knowledge, especially, in the subgroups of physicians
who are significantly have less knowledge than other.

4.1. Conclusion

It is recommended that physician, especially, who have
long passed their graduation, spend more time studying
medicine and if possible, take part in the congresses and
retraining program to keep their information update and
apply best diagnostic treatments to their patients.
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