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increased worldwide.[1,2] Data on the burden of  CKD 
in Asia countries generally remain poorly understood 
and underestimated. In the Kingdom of  Saudi Arabia 
(KSA), there is one pilot study conducted in 2010 to 
estimate the prevalence of  CKD and its associated risk 
factors in the Saudi population.[3] According to this study, 
the overall estimated prevalence of  CKD was 5.7% and 
5.3% using the Modification of  Diet in Renal Disease-3 
and CKD-Epidemiology glomerular filtration equations, 
respectively. CKD was significantly higher in the older age 
groups, higher serum glucose, waist/hip ratio, and blood 
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Abstract
Background: Chronic kidney disease (CKD) is a well-known cause of death worldwide, and recently prevalence of the condition 
increased dramatically. Many of non-diagnosed CKD patients are seen by family physicians and internists. Undetected and by far 
untreated CKD patients may end up with the end-stage renal disease, in which it’s associated with various comorbidity and mortality.

Objectives: The objectives of the study were to assess the knowledge, attitude, and practices of family medicine (FM) residents 
regarding CKD and referral to nephrologists.

Materials and Methods: A cross-sectional study was done using a self-administered anonymous online questionnaire, distributed 
among a convenient sample of FM residents who are currently on Saudi Board of FM from various regions of Kingdom of 
Saudi Arabia. The questionnaire used in this study is based on the Kidney Disease Outcome Quality Initiative Guidelines 2002.

Results: A total of 315 physicians have participated in the study with a response rate of 92%. 68.9% of residents were able 
to define CKD correctly. However, only half of the participants (51.1%) recognized CKD classification correctly. Majority 
of participants were aware of common CKD risk factors (diabetes mellitus 99.4%, hypertension 97.8%, and certain drugs 
95.9%). Most complications identified by participants were uremia and edema, followed by anemia (95.9%, 95.9%, and 95.6%, 
respectively). Most of the participants (90.5%) were able to identify hemodialysis, renal transplant, and peritoneal dialysis as 
forms of renal replacement therapy. 94.3% of physicians agreed that routine screening should be done for high-risk patients. 
More than one-third of physicians (38.4%) chose to refer at a late stage or did not know when to refer.

Conclusion: Considerable lack of knowledge and late of referring CKD patients by FM residents were noted. Prevention and 
early detection are the cornerstones of CKD management. Our study helps to focus on demanding areas in CKD management, 
where we should work on to improve the outcome for our patients in Saudi Arabia.
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pressure. However, additional studies are needed to assess 
the prevalence of  CKD in KSA precisely.

Saudi Arabia has a major burden of  hypertension (HTN), 
diabetes mellitus (DM), and obesity,[4-6] which are by far 
common identified causes of  CKD. Presence of  one or 
more of  these risk factors increases the risk of  developing 
CKD. On the other hand, late diagnosis and referral to 
nephrologists have been shown to increase the rate of  
death up to 36% compared with early referral according 
to a study published in Journal of  the American Society 
of  Nephrology.[7] It’s, therefore, vitally important and 
reasonable to screen those individuals with high risk and 
detect CKD in early stages, as the initiation of  management 
in early stages slows down and halting the progression to 
end-stage renal disease. This strategy plan can be applied 
if  the physicians are qualified enough to identify the 
condition, its risk factors, and appropriate time of  patient 
referral.

In Cameron, primary care physicians were found to have 
lack of  awareness on the kidney disease outcome quality 
initiative (KDOQI) guidelines. Furthermore, they displayed 
poor attitude regarding diagnosis and timing of  referral to 
the nephrologist.[8]

Another study was conducted in the United States of  
America in 2006 showed that there was lacking awareness 
regarding KDOQI guidelines and delaying of  referral to 
the nephrologist.[9]

In Pakistan in 2013, a cross-sectional study was 
published showed that there were considerable 
deficiencies and gaps in attitudes and knowledge of  
general practitioners in Karachi regarding diagnosis 
and management of  CKD. Furthermore, it showed 
significant uncertainty among the GPs about when to 
refer to a nephrologist.[10]

Assessing the level of  knowledge and the attitudes of  
non-nephrology physicians regarding CKD guidelines 
for diagnosis and appropriate time of  referral are needed 
to assess their ability of  proper management of  this 
disease.

After reviewing the previously related researches, we 
have found that there is a considerable lack of  awareness 
regarding applying of  evidence-based guidelines in the 
diagnosis of  CKD and appropriate time of  referral. As 
there is a lack of  similar studies in our area, we found 
it an important issue to conduct this study to assess the 
knowledge of  family physicians about CKD and their 
attitudes toward referral.

MATERIALS AND METHODS

Study Area
The study has been conducted in October 2018 addressing 
family medicine (FM) residents across the major regions 
of  Saudi Arabia, including central, northern, southern, 
eastern, and western regions.

Inclusion Criteria for the Study Participants
Saudi and non-Saudi FM residents who are on Saudi Board 
of  FM (SBFM) Residency were included in this study.

Exclusion Criteria for the Study Participants
•	 FM specialists, consultants, are excluded.
•	 General practitioners who are not on SBFM residency 

are excluded from the study.

Study Variables
Dependent variables
•	 Definition of  CKD
•	 Selected risk factors of  CKD:

•	 DM
•	 Drugs
•	 HTN
•	 Glomerulonephritis
•	 HIV
•	 Hepatitis.

•	 Selected complications of  CKD:
•	 Anemia
•	 Hyperkalemia
•	 Uremia
•	 HTN
•	 Osteodystrophy
•	 Edema
•	 Nausea/vomiting
•	 Coma.

•	 Knowledge of  renal replacement therapy (RRT) forms
•	 Peritoneal dialysis
•	 Kidney transplant
•	 Hemodialysis.

•	 Attitudes of  physicians regarding care of  high-risk 
patients for CKD
•	 Appropriate action toward the high-risk patient
•	 The frequency of  screening CKD high-risk 

patients
•	 Most appropriate marker to assess kidney function.

•	 Routinely needed workup to diagnose a CKD patient
•	 Appropriate time of  referring CKD patient to the 

nephrologist.
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Independent variables
•	 Age
•	 Gender
•	 Level of  training residency
•	 Years of  experience

Procedure
The target population was invited to participate by email to 
fill out a self-administered anonymous online questionnaire. 
The questionnaire used for this study was structured and 
built up based on the KDOQI guidelines of  the National 
Kidney Foundation. The questionnaire assessed knowledge 
on the definition, risk factors, stages of  CKD, possible 
consequences of  CKD, markers of  kidney function, types 
of  RRT, and laboratory investigations and when to refer 
for a nephrologist. The same questionnaire was used in a 
similar study conducted in Cameron 2015,[8] where it was 
validated and reviewed by a team including an internist-
nephrologist and an internist-endocrinologist, and pilot-
tested in 10 physicians was done to check of  reliability.

Sample Size and Technique
The total population of  FM residents who are on SBFM 
is (1112) residents. This number based on the last census 
from the general statistical yearbook of  Saudi commission 
for health specialties 2017.[11]

Based on the total number of  population, considering a 
95% confidence interval, and a 5% margin of  error, the 
most appropriate estimated sample size is (286) participants. 
The sample was obtained through both stratified and simple 
random sampling techniques.

Data Management and Analysis
Data were entered using a personal computer, and all 
statistical analyses were conducted using the Statistical 
Package for the Social Sciences SPSS (Version 19.0).

Statistical Methods
Frequency distribution of  demographic data, knowledge 
assessment, and attitude was constructed and expressed as 
numbers and percentages.

Chi-squared test was used to assess the relationship 
between the demographic data (including age and gender) 
and knowledge with attitude variables where a P < 0.05 
used as an indicator of  statistical significance.

Logistic regression has been used to assess the relationship 
between the dependent variables (knowledge of  CKD 
definition, classification, risk factors, complications, 
forms of  RRT, appropriate action toward high-risk 
patient, frequency of  screening CKD high-risk patients, 
most appropriate marker to assess kidney function, 

routinely needed workup to diagnose a CKD patient, and 
appropriate time of  referring patient to nephrologist) and 
the independent variables (gender, age, level of  training 
residency, and years of  experience) that were statistically 
significant in the cross-tabulation.

Ethical Considerations
•	 We obtained verbal consent from each participant and 

confidentiality was assured.
•	 All data were used only for research purpose.

RESULTS

Demographic and Professional Characteristics of the Sample
A total of  315  (92%) residents were approached to 
complete the study. The analysis of  demographic and 
professional variables is summarized in Table  1. The 
majority of  participants were females (59%). The mean 
age for the total sample was 29.2 ± 3.2  years, 60% of  
them are <30-year-old [Figure 1]. The last qualification 
for most of  the respondents was Bachelor of  Medicine 
and Surgery (91.7%), and 60% of  participants have 3 years 
of  clinical practice or more. Regarding their level of  
residency training on SBFM program, almost two-thirds 
of  participants involved are senior residents (67.9%), their 
level of  training is either 3rd or 4th out of  four levels, and 
remaining of  them are junior residents (1st or 2nd level of  
residency) (32.1%).

Table 1: Frequency of demographic and 
professional data among a simple of FM residents 
on SFBM in Saudi Arabia
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Definition and Classification of CKD
Out of  315 physicians, 217 (68.9%) of  them selected the 
right definition of  CKD according to KDOQI guidelines 
[Table 2]. However, regarding the classification of  CKD, 
only 161 (51.1%) selected the right answer (5 stages). 23.5 of  
participants thought that its four stages, and 17.5% of  them 
admitted that they do not know it [Table 3 and Figure 2].

Risk Factors and Complications of CKD
Regarding risk factors, most of  the respondents agree 
that DM, HTN, certain drugs, and glomerulonephritis 
are well-known factors contribute in developing of  CKD 
(99.4%, 97.8%, 95.9%, and 87.6%, respectively) [Table 4]. 
HIV and hepatitis were less recognized (41% and 28.3%, 
respectively). In respect to the complications that may occur 
as a result of  CKD, most of  the participants were aware of  
them. Osteodystrophy was less identified (62.5%) [Table 5].

Forms of RRT
Majority of  participants were able to identify hemodialysis, 
renal transplant, and peritoneal dialysis as forms of  RRT 
(93.7%, 93.7%, and 84.1%) [Table 6].

Attitude toward Patients who are at High Risk of Developing CKD
In respect to the attitude of  physicians toward patients 
who are at high risk of  developing CKD, 94.3% agreed 
that routine screening should be done for them and their 
risk factors should be managed when it possible. However, 
there is a diversity regarding time interval for screening, 
52.1% prefer to screen those patients annually, while 
38.4% prefer to screen them every 6  months [Table  7 
and Figure 3]. Majority of  physicians agree that the most 
appropriate marker for kidney function is creatinine 
clearance/estimated glomerular filtration rate (eGFR) 
(92.7%) [Table 8].

Diagnosis of CKD and Timing of Referral
In respect to making a diagnosis of  CKD, only 1 participant 
(0.3%) chose to use serum creatinine alone. 74 of  
participants (23.5%) chose to rely on both serum creatinine 
and eGFR. 108  (34.3%) chose to combine the serum 
creatinine, eGFR, urinalysis, and abdominal ultrasound scan 
to make the diagnosis of  CKD. Overall, 97.8% selected the 
eGFR alone or with other tests as the appropriate means 
of  diagnosis [Tables 9 and 10].

Figure 1: Age distribution among participants

Figure 2: Participants responds to question of chronic kidney 
disease classification

Table 2: Participants responds to the question 
CKD  definition

Table 3: Participants responds to the classification 
according to KDOQI
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Regarding the appropriate time of  referral, 38.4% of  
physicians chose to refer at a late stage or did not know 
when to refer [Table 11 and Figure 4].

Variables Related to Knowledge about the Definition and 
Classification of CKD
Demographic and professional data were cross-tabbed 
with the appropriate definition of  CKD as a dependent 
variable; no significant association was found [Table 12]. 
Regarding the classification of  CKD, there was a significant 
association with the level of  residency training and years 
of  experience (P = 0.01, 0.017, respectively) [Table 13].

Variables Related to Knowledge about Risk Factors and 
Complications of CKD
Regarding of  CKD risk factors, cross-tabulation model was 
done with demographic and professional data, and it showed a 
significant association between certain drugs as risk factor and 
years of  experience (P = 0.034), between glomerulonephritis 
as a risk factor and gender (P = 0.006), between HIV and age, 
level of  residency training, and years of  experience (P = 0.000, 
0.000, and 0.001, respectively), and between hepatitis as a 
dependent variable with gender and age (P = 0.015 and 0.002, 
respectively). There was no significant association between 
DM, HTN, and independent variables [Tables 14-19].

In respect to CKD complication, cross-tabulation model 
showed a significant association between anemia as a CKD 
complication and level of  residency training, and years of  
experience (P = 0.000 and 0.014, respectively), between 
uremia as a CKD complication and age (P = 0.015), between 

Table 4: Physician's knowledge of chronic kidney 
disease risk factors

Table 5: Physician's knowledge of complications 
of chronic kidney disease

Figure 3: Partcipants responds to the appropriate screening 
frequency of high-risk chronic kidney disease individuals
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between hyperkalemia, HTN, coma as CKD complications, 
and independent variables [Tables 20-27].

Variables Related to Knowledge about Various Forms of RRT
There was no significant association found between 
various forms of  RRT and demographic/professional 
characteristics [Tables 28-30].

Figure 4: Participants responds to the approriate time of referring 
diagnosed chronic kidney disease patients to the nephrologist

Table 6: Participants knowledge  regarding forms 
of RRT

osteodystrophy as a CKD complication and age (P = 
0.008), between edema as a CKD complication and level of  
residency training, and years of  experience (P = 0.003 and 
0.28, respectively), nausea/vomiting as a CKD complication 
and years of  experience. There was no significant association 

Table 7: Participants responds to the classification 
according to KDOQI

Table 8: Participants' responds to the question of 
the most appropriate marker for Kidney function

Table 9: Summary of participants' responds to 
investigations needed to make the diagnosis of CKD

Table 10: Summary of participants' responds 
to the appropriate workup needed to make the 
diagnosis of CKD
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Table 11: Frequency of participants' responds to 
the appropriate time of referring diagnosed CKD 
patients to the nephrologist

Table 12:  Relation of CKD definition variable with 
demographic and professional characteristics

Table 13: Relation of CKD classification variable 
with demographic and professional characteristics

Table 14: Relation of physicians' knowledge about 
diabetes mellitus as a risk factor for CKD with 
demographic and professional characteristics

Variables Related to Attitude toward Screening of Individuals 
with High-risk of CKD
Cross-tabulation model showed a significant association 
between creatinine clearance and eGFR as the most 
appropriate markers for kidney function and level of  residency 
training and years of  experience (P = 0.009 and 0.034, 
respectively). In respect to proper action toward a patient at 
high risk for developing of  CKD and appropriate screening 
frequency, no significant association was found [Tables 31-33].

Variables Related to the Needed Investigations for Diagnosis 
of CKD and Appropriate Time for Referral
With using of  cross-tabulation model on the variables of  
needed investigations for diagnosis of  CKD, only urine 
analysis showed a significant association with gender as an 
independent variable (P = 0.001) [Tables 34-37]. Regarding 

Table 15: Relation of physicians' knowledge 
about certain drugs as a risk factor for CKD with 
demographic and professional characteristic



Al-Ali: Knowledge, Practices, and Attitudes of Family Medicine Residents Regarding Chronic Kidney Disease

131131 International Journal of Scientific Study | November 2018 | Vol 6 | Issue 8

Table 16: Relation of physicians' knowledge 
about hypertension as a risk factor for CKD with 
demographic and professional characteristic

Table 17: Relation of physicians' knowledge about 
glomerulonephritis as a risk factor for CKD with 
demographic and professional characteristics

Table 19: Relation of physicians' knowledge about 
hepatitis as a risk factor for CKD with demographic 
and professional characteristics

Table 20: Relation of physicians' knowledge about 
anemia as a CKD complication with demographic 
and professional characteristics

Table 18: Relation of physicians' knowledge about 
HIV as a risk factor for CKD with demographic and 
professional characteristics

Table 21: Relation of physicians' knowledge 
about hyperkalemia as a CKD complication with 
demographic and professional characteristics
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Table 23: Relation of physicians' knowledge 
about hypertension as a CKD complication with 
demographic and professional characteristics

Table 24: Relation of physicians' knowledge 
about osteodystrophy as a CKD complication with 
demographic and professional characteristics

Table 26: Relation of physicians' knowledge about 
nausea and vomiting as CKD complications with 
demographic and professional characteristics

Table 22: Relation of physicians' knowledge about 
uremia as a CKD complication with demographic 
and professional characteristics

Table 25: Relation of physicians' knowledge about 
edema as a CKD complication with demographic 
and professional characteristics

Table 27: Relation of physicians' knowledge about 
coma as a CKD complication with demographic 
and professional characteristics
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of  appropriate time for referring a diagnosed CKD patient, 
level of  residency training showed a significant association 
(P = 0.022), and other variables showed no significance 
[Table 38].

Logistic Regression Analysis of Variables Related to 
Classification of CKD
In respect to the classification of  CKD variable that showed 
a significant association with level of  residency training and 
years of  experience in cross tabulation, when they analyzed 
through regression model, no significant correlation was 
detected [Table 39].

Logistic Regression Analysis of Variables Related to Risk 
Factors and Complications of CKD
Among the risk-factor variables that showed significant 
association in cross tabulation with, when they analyzed 

through a regression model, glomerulonephritis as a 
risk factor showed a significant association with gender 
(OR: 3.03, P = 0.008), HIV as a risk factor with age (OR: 
2.6, P = 0.000), and hepatitis with age (OR: 2, P = 0.009) 
[Tables 40-43].

Regarding complication variables that showed a significant 
association with using of  cross-tabulation model, after 
using of  regression model, anemia as a CKD complication 
showed a significant association with level of  residency 
training (OR: 9.522, P = 0.011), uremia with age (OR: 8.5, 
P = 0.041), osteodystrophy with age (OR: 1.9, P = 0.008), 
and nausea/vomiting with years of  experience (OR: 2.05, 
P = 0.007) [Tables 44-48].

Table 28: Relation of physicians' knowledge 
about peritoneal dialysis as a form of RRT with 
demographic and professional characteristics

Table 29: Relation of physicians' knowledge 
about kidney transplant as a form of RRT with 
demographic and professional characteristics

Table 30: Relation of physicians' knowledge about 
hemodialysis as a form of RRT with demographic 
and professional characteristics

Table 31: Relation of physicians' attitude 
toward a patient at risk of developing CKD with 
demographic and professional characteristics
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Logistic Regression Analysis of Variables Related to 
Physicians’ Attitudes toward Patients with High-risk of CKD
With using of  regression analysis model on the variables that 
showed a significant association with the most appropriate 
kidney function marker through cross tabulation, no 
significant correlation was detected [Table 49].

Logistic Regression Analysis of Variables Related to 
the Needed Workup for Establishing CKD Diagnosis and 
Appropriate Time for Referral
In respect to the variables that showed a significant 
association with the needed investigations to diagnose CKD, 

Table 32: Relation of physicians' responds to a 
question of screening frequency for a patient at 
risk of developing CKD with demographic and 
professional characteristics

Table 33:: Relation of physicians' responds 
regarding the most appropriate marker for Kidney 
function with demographic and professional 
characteristics

Table 34: Relation of physicians' responds to the 
need for serum creatinine as a routine workup test 
for CKD diagnosis

only urine analysis showed an association with gender, and 
when it analyzed through regression model, it also showed 
a significant correlation (OR: 2.1, P = 0.001) [Table 50].

According to the appropriate time for referring CKD 
patient to the nephrologist, level of  residency training 
showed a significant association with using cross-tabulation 
model, and it’s confirmed with using of  the regression 
model (OR: 1.749, P = 0.023) [Table 51].

DISCUSSION

The results of  our study revealed that almost two-thirds 
(68.9%) of  the physicians interviewed were able to 
appropriately define CKD. Nearly half  (51.1%) recognized 
that CKD has five stages.

Table 35: Relation of physicians' responds to the 
need for urine analysis as a routine workup test for 
CKD diagnosis
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Based on data analysis, we observed that: The vast majority 
of  physicians (>94%) were able to recognize, the major 
listed risk factors of  CKD, HIV, and hepatitis infections 
as risk factors were less familiar by participants (41% and 
28.3%, respectively). Regarding of  CKD complications, 
the majority of  physicians (89%) were aware of  main 
complications of  CKD, except for osteodystrophy which 
was recognized by only 62.5% of  physicians.

Majority of  participants (total average 90.5%) were able 
to identify hemodialysis, renal transplant, and peritoneal 
dialysis as forms of  RRT.

As per the attitude toward high-risk patients for CKD, most 
of  the physicians (94.3%) agreed that routine screening 
should be done, and risk factors should be managed when 

Table 36: Relation of physicians' responds to the 
need for urine analysis as a routine workup test for 
CKD diagnosis

Table 37: Relation of physicians' responds to the 
need for the ultrasound as a routine workup test 
for CKD diagnosis

Table 38: Relation of physicians' responds to the 
appropriate time of referring CKD patient to the 
nephrologist

Table 39: Logistic regression of variables affecting 
the classification of CKD

Table 40: Logistic regression of variables affecting 
physicians' knowledge about certain drugs as CKD 
risk factor

it possible. The highest percentage of  physicians (92.7%) 
agrees that the most appropriate marker for kidney function 
is creatinine clearance/eGFR.

Table 41: Logistic regression of variables affecting 
physicians' knowledge about glomerulonephritis 
as a CKD risk factor

Table 42: Logistic regression of variables affecting 
physicians' knowledge about HIV as a CKD risk 
factor
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In respect to the attitude of  physicians toward making 
a diagnosis of  CKD and referring of  patient when it 
needed, only one participant (0.3%) chose to depend on 
serum creatinine alone, 23.5% chose to rely on only serum 
creatinine and eGFR, (34.3%) chose to combine the serum 
creatinine, eGFR, a urinalysis, and abdominal ultrasound 
scan to make the diagnosis of  CKD. Overall, 97.8% selected 
the eGFR alone or with other tests as the appropriate means 
of  diagnosis. However, concerning the appropriate time of  
referral, more than one-third of  physicians (38.4%) chose 
to refer at the late stage or did not know when to refer.

There is a highly estimated prevalence of  CKD in KSA,[3] 
which may be explained by higher prevalence and incidence 
of  the major risk factors of  CKD: DM, HTN, and obesity 

in our area.[4-6] Many of  undiagnosed CKD patients are 
seen by family physicians and internists. Undetected and 
by far untreated CKD patients may end up with the end-
stage renal disease, in which it’s associated with increased 
cardiovascular morbidity and all-cause mortality. Being 
aware of  the KDOQI definition of  CKD is required 
to be able to make the diagnosis of  CKD.[12] Different 
studies related to CKD diagnosis showed low rates in other 
countries varying from 38.8% among non-nephrology 
specialists in Nigeria,[13] 48.8% in Pakistan,[14] and 58.8% 
among non-nephrology physicians in Cameron.[8] In our 
study, the rate was relatively better (68.9%), but still, it 
suggests there is a knowledge gap about this point.

On the other hand, being familiar with the classification 
of  CKD into five stages based on KDOQI guidelines 
(or other convenient guidelines) is vitally important and 
required in the management of  CKD patients. Our study 
reveals that only half  (51.1%) of  family physicians in our 
area were able to identify correct classification. Rates 
reported in other studies varying from 42% in Nigeria,[13] 
44% in Cameron,[8] and 73% in Pakistan.[14] A systematic 
review published in 2011 showed that calculation of  eGFR 

Table 43: Logistic regression of variables affecting 
physicians' knowledge about hepatitis as a CKD 
risk factor

Table 44: Logistic regression of variables affecting 
physicians' knowledge about anemia as a CKD 
complication

Table 45: Logistic regression of variables affecting 
physicians' knowledge about uremia as a CKD 
complication

Table 46: Logistic regression of variables affecting 
physicians' knowledge about osteodystrophy as a 
CKD complication

Table 47: Logistic regression of variables affecting 
physicians' knowledge about edema as a CKD 
complication

Table 48: Logistic regression of variables affecting 
physicians' knowledge about nausea/vomiting as a 
CKD complication

Table 49: Logistic regression of variables affecting 
physicians' choice of most appropriate marker for 
Kidney function

Table 50: Logistic regression of variables affecting 
physicians' choice of using urine analysis as a 
routine workup test for CKD diagnosis

Table 51: Logistic regression of variables affecting 
physicians' choice about appropriate of referral 
time
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automatically through laboratory systems and staging of  
condition accordingly may improve early identification of  
CKD patients and increase physicians’ awareness on CKD 
staging.[15] It’s, therefore, reasonably should be applied to 
enhance CKD outcomes.

Awareness of  physicians about CKD risk factors is 
important and necessary for identification and screening 
patients who are at increased risk for CKD. Majority FM 
residents (>94%) in our area were able to identify common 
of  these risk factors. Similar rates have been reported in 
Nigeria[13] and American physicians.[16] According to logistic 
regression analysis, female physicians were 3 times more 
likely to be aware of  glomerulonephritis as a CKD risk 
factor than male physicians, and physicians who are older 
than 30 years more likely to be aware of  HIV and hepatitis 
infections as CKD risk factors than who are younger. This 
could be explained by personal experiences and differences 
in the rate of  exposure. Similarly, most physicians were able 
to identify the common complications of  CKD. According 
to our study results, senior residents are 9 times more likely 
to recognize anemia as a CKD complication than junior 
residents, and physicians with age of  >30 years are more 
likely to recognize uremia and osteodystrophy than who 
are younger by 8.5 and 2  times, respectively. Physicians 
who have a clinical practice experience for 3 years or more 
are 2 times more likely to know about nausea/vomiting as 
progressive consequences of  CKD than those with fewer 
years of  experience. Again, this could be related to the 
differences in personal experiences and rate of  exposure 
to patients.

A further important aspect related to diagnosing and 
management of  CKD is the attitude of  physicians toward 
patients who are at high risk for CKD. Results of  this study 
show that the majority of  FM residents agreed routine 
screening for CKD is needed, and risk factors should 
be managed when it possible. According to KDOQI 
guidelines, the appropriate time interval for regular 
screening of  these patients is annually.[12] Our results show 
that 52% of  FM residents chose the appropriate interval 
(annually), while 38.4% chose to screen high-risk patients 
every 6 months.

The creatinine clearance should be estimated based on 
eGFR according to the KDOQI guidelines.[12] The vast 
majority of  FM residents (97.8%) in our area consider using 
of  eGFR to make a diagnosis of  CKD which is a positive 
clinical implication. Only 0.3% of  our admitted relying on 
serum creatinine only for diagnosis of  CKD physicians, 
compared to 12.7% reported in other areas.[8] This is an 
important indicator related to early diagnosing of  CKD, 
as the serum creatinine may be related to significant false 
negatives in the purpose of  CKD identification. According 

to our results, female physicians are 2 times more likely to 
order urine analysis in the purpose of  CKD diagnosis than 
male physicians.

Evidence suggests that early detecting, referring diagnosed 
patients with CKD for nephrology consultation, and start 
treatment with ACE inhibitors and angiotensin receptor 
blockers may decrease some of  the adverse outcomes 
related to CKD and by far improve the prognosis of  the 
condition.[17,18] The reported rate of  late referral defined 
as eGFR <30  ml/min/1.73 m2 according to KDOQI 
guidelines.[12] Results of  our study showed more than one-
third (38.9%) of  FM residents in our area chose to either 
refer patients late or did not know when to refer.

Results show that senior residents are 1.8 times more likely 
to refer CKD patients earlier than junior residents. This 
may explain why the rate of  delaying is relatively high, as 
one-third of  participants are junior residents, and lack 
of  knowledge and experience regarding diagnosing and 
management of  CKD could have a role.

CONCLUSION AND RECOMMENDATIONS

Prevention and early detection are the cornerstones of  
CKD management. Our study helps to focus on demanding 
areas in CKD management, where we should work on to 
improve the outcome for our patients in Saudi Arabia. 
In general, FM residents have good knowledge regarding 
CKD risk factors and complications, appropriate action 
toward high-risk patients for CKD, different forms of  RRT, 
and appropriate markers to diagnose and assess of  kidney 
function. However, important knowledge gaps related to 
the definition, classification, and timing of  referring are 
noted. Our study recommends that continuous medical 
education is needed to fulfill these knowledge gaps. 
Furthermore, automated eGFR calculation and staging 
accordingly by laboratories based on serum creatinine 
result may contribute in raising up of  physicians’ awareness 
toward CKD classification and by far promote early referral 
of  patients.
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