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Abstract

Background: The aim of this survey was to explore the baseline knowledge of the Iranian community about Chronic
Kidney Disease (CKD) definition and its two main risk factors, i.e. diabetes and hypertension. This study also introduced
a model of public education program with the purpose of reducing the incidence of CKD in high-risk groups and
thereby decreasing the economic burden of CKD in Iran.

Methods: This cross-sectional study was conducted on world kidney day 2013 in Isfahan, Iran. Self-administered
anonymous questionnaires evaluating the knowledge of CKD and its risk factors were distributed among subjects who
participated in a kidney disease awareness campaign. Chi-square test and logistic regression analysis were used to
examine the differences in the level of knowledge across different socio-demographic groups.

Results: The questionnaires were completed by 748 respondents. The majority of these respondents believed that “pain
in the flanks” and “difficulty in urination” was the early symptoms of CKD. Roughly, 10.4% knew that CKD could be
asymptomatic in the initial stages. Only 12.7% knew diabetes and 14.4% knew hypertension was a CKD risk factor.
The respondents who had a CKD risk factor (i.e. diabetes and/or hypertension) were significantly more likely than
respondents without CKD risk factor to select “unmanaged diabetes” [Odds Ratio (OR)= 2.2, Confidence Interval (CI)
(95%): 1.4-3.6] and “unmanaged hypertension” [OR= 1.9, CI(95%): 1.2-3.0] as “very likely to result in CKD”. No more
than 34.6% of all respondents with diabetes and/or hypertension reported that their physician has ever spoken with
them about their increased risk for developing CKD.

Conclusion: The knowledge of Iranian population about CKD and its risk factors is low. Future public health education
programs should put efforts in educating Iranian community about the asymptomatic nature of CKD in its initial stages
and highlighting the importance of regular renal care counseling. The high-risk individuals should receive tailored
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education and be encouraged to adopt lifestyle modifications to prevent or slow the progression of CKD.
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Introduction

Chronic Kidney Disease (CKD) is becoming a major health
concern worldwide. For many patients, CKD is associated
with substantial morbidity and mortality (1,2). Diabetes
and hypertension are two major risk factors for CKD
(3,4). Since the initial stages of CKD can be asymptomatic,
early disease detection is difficult. In undiagnosed and
untreated individuals CKD may gradually progress to End
Stage Renal Disease (ESRD), the terminal stage of CKD
when costly Renal Replacement Therapy (RRT) via dialysis
or renal transplantation becomes necessary to sustain
the patient’s life (5).

In Iran, the prevalence of CKD is increasing. Large cohort
studies have shown that approximately 2% of Iranian adults
develop CKD each year (6). The economic burden of RRT
modalities has increased significantly over the past decade
(7,8). It is generally agreed that CKD prevention is the best
health policy for reducing the costs of this disease in the
developing countries which have limited healthcare resources

*Correspondence to:
Peyman Roomizadeh
Email: roomizadeh@gmail.com

(8,9). Several studies have demonstrated that individuals who
are provided with appropriate information and knowledge
about CKD and its risk factors are more likely to engage in
health-promoting behaviors and life style modifications
to maintain an optimal blood sugar and blood pressure
levels (10-14). Therefore, improving the public’s knowledge
about CKD and its risk factors is an important strategy
for CKD prevention.

The aim of this survey is to explore the baseline knowledge
of Iranian community about CKD definition and its two main
risk factors, i.e. diabetes and hypertension. This study also
introduced a model of public education program with the
purpose of reducing the incidence of CKD in high-risk groups
and thereby decreasing the economic burden of CKD in Iran.

Methods

Study setting

This cross-sectional study was conducted in Isfahan, a large
province located in central Iran. According to Iranian national
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census performed in 2011, the population of Isfahan was
about 4,879,312 inhabitants.

On March 14th, 2013, the world kidney day, Isfahan Kidney
Diseases Research Center organized kidney diseases awareness
campaigns in the main city park of Isfahan with the purpose
of advancing public awareness about kidney diseases and
preventive measures (15). The kidney disease educators were
nephrologists, nephrology fellows, internists, and medical
students. Interested individuals who attended this campaign
were invited to fill out questionnaires assessing their basic
knowledge of CKD, its definition, and risk factors. The only
inclusion criterion for participation in this survey was that
participants be 18 years of age or older. Participation in the
survey was voluntary and all respondents were assured that the
questionnaires would remain anonymous and confidential.
The questionnaires were field under the supervision of trained
researchers. For those who were not able to read and write the
researcher read the questions and documented their responses.
Upon completion of the questionnaires, the participants were
invited to join the kidney diseases educational exhibitions and
were provided with renal healthcare leaflets and brochures
and received the appropriate disease education on the risk
factors involved with CKD.

Questionnaires and survey

The questionnaire used in this study was developed based
on the kidney disease knowledge evaluation questionnaire
originated by the National Kidney Disease Education Program
(NKDEP) (16). Also a number of previous CKD knowledge
surveys (10,17-19) were used for this purpose. A panel of
institutional experts (nephrologists and health professionals)
designed and wrote the questionnaire in the Persian language

Table 1. The questionnaire used in the study

with modifications according to Iranian social and cultural
characteristics. On February 2013, the questionnaire was pre-
tested in a pilot study comprised of 45 respondents to ensure
its clarity and relevance. The pilot-study results were reviewed
critically and further minor modifications were made to
improve the clarity and comprehensibility of the questions.
The estimated time for completing the questionnaire was
approximately 12 minutes. The results of the pre-test were not
included in the final analyses. The questionnaire used for this
study is provided in Table 1.

Statistical analysis

Continuous values are expressed as mean + SD and
categorical variables are presented as numbers (percentage).
For comprehensive evaluation of the knowledge of different
groups of the respondents, they were divided based on socio-
demographic and medical characteristics. According to the
socio-demographic features, respondents were divided into
three categories as follows: a) high school/college education
or lower than high school/illiterate; b) younger than 65 years
of age or older than 65 years of age; c) females or males.
Furthermore, respondents were divided in two categories
according to their medical status: a) respondents with a
CKD risk factor (i.e. diabetes and/or hypertension); and b)
respondents without a CKD risk factor. Chi-square test was
used to examine whether there was a significant difference
in the knowledge of CKD risk factors between these two
groups. For each analysis with significant results, we used
logistic regression analysis in order to generate odds ratios as
well as 95% confidence intervals. All statistical analyses were
conducted using SPSS software version 19.0 (SPSS, Chicago,
IL, USA). P< 0.050 was considered the significance threshold.

Questions Possible answers
Age ... years
Gender a) Male; b) Female

Level of education

Occupational status

What do you think CKD is?

Which of the following symptoms/signs can manifest in
early stages of CKD?

Choose two of the following diseases/conditions that you
think are very likely to result in CKD.

Do you have diabetes? (As confirmed by a physician)

Do you have hypertension? (As confirmed by a physician)

If you have diabetes, has your doctor ever talked to you
about your risk for developing CKD?

If you have hypertension, has your doctor ever talked to
you about your risk for developing CKD?

How often do you counsel with your doctor/healthcare
provider about your renal function?

When was the last time that you have been tested for renal

function?

a) llliterate; b) Less than high school; c) High school graduate; d) College education

a) Unemployed; b) Worker/farmer; c) Government employee; d) Self-employed

a) An infection of the kidneys; b) Reduction in kidneys' ability to remove wastes from the
blood; c) An inflammation of the kidneys; d) A stone of the kidneys; e) Do not know/no
response

a) Pain in the flanks; b) Difficulty in urination; c) Change in smell/color of the urine; d)
Urinating too little; e) Urinating too much; f) CKD can be asymptomatic until advanced
stages; g) Do not know/no response

a) Drinking too much water; b) Drinking low water; c) Smoking; d) Unmanaged diabetes; e)
Unmanaged hypertension; f) Being male; g) Being female; h) Do not know/no response

a) Yes; b) No

a) Yes; b) No

a) Yes; b) No

a) Yes; b) No

a) Every 6 months; b) Every 12 months; c) Every 2 years; d) More than every 2 years; e) Do
not know/remember

a) Less than 6 months ago ; b) Between 6 and 12 months ago; c) Between 1 and 2 years
ago; d) More than 2 years ago; e) Never been tested for renal function; f) Do not know/
remember

The choices were presented in alphabetical order of Persian language to avoid giving precedence to any specific answer.
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Results

Respondents’ characteristics

Of the 843 volunteers who participated in this survey, 748
respondents completed the questionnaires appropriately
(88.7% cooperation rate). Of these respondents 54.1% were
female. The mean age of the respondents was 46.7 + 19.5 years
(range: 18-85 years). 78.5% of the respondents were within
the age group of 18-65 years and 82.4% had high school or
college education. With regards to CKD risk factors, a total
of 20.4% reported to have a CKD risk factor. They were
comprised of 12.5% with only hypertension, 2.7% with only
diabetes, and 5.2% with both hypertension and diabetes. The
details of demographic characteristics of the respondents are
presented in Table 2.

Knowledge of CKD and its risk factors

The most frequent answers to the question “What do you
think CKD is?” were “an inflammation of the kidneys”
(28.2%) and “Reduction in kidneys ability to remove
wastes from blood” (27.8%). Other frequent answers were
“infection of the kidneys” (18.0%), “kidney stone” (17.6%),
and “Do not know/no response” (8.3%). When respondents
were asked “Which of the following symptoms/signs can
manifest in early stages of CKD”, 28.3% responded “pain in
the flanks”, 21.8% responded “difficulty in urination”, 14.4%
responded “urinating too much’, 10.4% responded “change
in smell/color of the urine”, and 10.3% responded “urinating
too little” Only 10.4% identified the correct answer “CKD
can be asymptomatic until advanced stages”. The remaining

Table 2. Socio-demographic characteristics of the participants

Total Respondents

(n=748)
Age Number (%)
18-65 years 587 (78.5%)
> 65 years 161 (21.5%)
Gender
Male 343 (45.9%)
Female 405 (54.1%)
Educational status
High school graduate 314 (41.9%)
College education 303 (40.5%)
Less than high school 107 (14.3%)
Illiterate 24 (3.2%)
Occupational status
Student 219 (29.3%)
Government employee 168 (22.4%)
Self-employed 280 (37.4%)
Farmer/worker 44 (5.9%)
Unemployed 37 (4.9%)
Risk factors
Hypertension 94 (12.5%)
Diabetes 20 (2.7%)
Both diabetes and hypertension 39 (5.2%)

Values are presented as number (percentage).

4.4% responded “Do not know/no response”. There were no
significant differences in identifying the correct answer in
terms of gender, education, or age.

The general knowledge of the respondents about CKD risk
factors was quite low. When respondents were asked “Choose
two of the following diseases/conditions that you think are
very likely to result in CKD” they most frequently selected
“smoking” (21.8%), “drinking low water” (16.8%), and
“drinking too much water” (14.3%). Only 12.7% identified
“unmanaged diabetes” and 14.4% identified “unmanaged
hypertension” as the correct answers. Respondents who had
a CKD risk factor (i.e. diabetes and/or hypertension) were
significantly more likely than respondents without CKD risk
factor to select “diabetes” (21.2% vs 10.6%; x*= 11.3; P< 0.001)
and “hypertension” (21.9% vs 12.6%; x*=7.6; P< 0.050) as “very
likely to result in CKD”. In Logistic regression analysis, the
Odds Ratios (OR) for selecting “diabetes” and “hypertension”
as “very likely to result in CKD” in respondents with a CKD
risk factor were 2.27 [Confidence Interval (CI) (95%): 1.4-
3.6] and 1.9 (CI (95%): 1.2-3.0) compared with respondents
without CKD risk factor, respectively.

With regard to socio-demographic features, respondents
who had high school/college education, female gender, and
lower than 65 years of age tended to select “diabetes” and
“hypertension” as “very likely to result in CKD”; however, these
differences did not reach the significant threshold (Table 3).

Attitude of respondents towards CKD prevention

Lastly, the attitude and behavior of the respondents towards
CKD prevention was evaluated. When participants were
asked “How often do you counsel with your doctor/healthcare
provider about your renal function?” They most common
answers were “more than every 2 years” (44.1%), “Do not
know/remember” (18.9%) and “every 2 years” (17.5%). Only
39.7% of the respondents reported that they remember the last
time that they had a renal function test. Among respondents
who had a CKD risk factor, only 34.6% reported that their
physician has ever spoken with them about their increased
risk for developing CKD.

Discussion

In this study, we assessed the knowledge and awareness
of Iranian community regarding CKD and its two main
risk factors including diabetes and hypertension. Based on
our findings, the overall knowledge of Iranian community
regarding CKD and its risk factors was quite low. Only
12.7% of the respondents selected “unmanaged diabetes” and
14.4% selected “unmanaged hypertension” as “very likely
to result in CKD” These observations suggest that many
Iranians are not adequately informed on the subject of the
significant role of unmanaged diabetes/hypertension in the
development of CKD.

The findings of our CKD knowledge survey in Iran are
comparable to previous CKD knowledge surveys from those
of developed countries. A survey in a large number of African-
American adult populations revealed that only 13.6% knew
diabetes and 12.1% knew hypertension was a CKD risk factor
(16). In another study of Australian adults, the knowledge of
CKD risk factors was even lower. Only 8.6% of Australians
knew diabetes and 2.8% knew hypertension was a CKD risk
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Table 3. The influence of socio-demographic characteristics on the knowledge of CKD risk factors

Selected diabetes as "very likely

Selected hypertension as "very likely to

Demographic Characteristics to result in CKD" P-value result in CKD" P-value
Gender K/le;‘r:;es ﬁ%z 0.459 13431:2 0.567
et ([Hepleln B o

factor (17). In our survey, we found that respondents who had
a CKD risk factor (i.e. diabetes/hypertension) were more likely
than other respondents to identify the risk factors involved
with CKD correctly. This observation was in line with the
results of the CKD knowledge surveys in African-Americans
(16) and Australians (17). In the survey among African-
Americans, the authors reported that respondents with
diabetes, hypertension, or family history of kidney disease
were more likely than other respondents to know the CKD
risk factors (16). In addition, in the survey among Australian
adults, the awareness of a “relationship between diabetes and
CKD” was significantly higher in diabetic patients compared
to the non-diabetic ones (17).

In our study, although respondents with a CKD risk factor
had a higher knowledge than the general population, the
majority of them were not aware of the association between
unmanaged diabetes/hypertension and CKD. Only 21.2% of
the respondents with a CKD risk factor knew “unmanaged
diabetes” and 21.9% knew “unmanaged hypertension” are
“very likely to result in CKD” These findings suggested
that a significant proportion of Iranians with diabetes or
hypertension have not been appropriately informed of their
increased risk for developing CKD. We believe this can be
due to a limited or even lack of communication between
these patients and their physicians regarding the association
of diabetes/hypertension and CKD. This assumption
is supported by the observation that only 34.6% of our
respondents with diabetes/hypertension reported that their
physician had ever spoken to them about their increased
risk for developing CKD. These findings indicate a necessity
for the physicians to improve their communication with the
patients regarding the influence of diabetes and hypertension
in the development of CKD.

In our study, we did not find a significant relationship between
socio-demographic features and the knowledge of CKD. The
respondents with higher education, female gender, and lower
age showed a tendency to have more knowledge of CKD
risk factors; however, these differences were non-significant
(Table 3). In contrast to our observations, the influence
of socio-demographic characteristics on the level of CKD
knowledge was demonstrated in a number of previous studies.
In a study by Chow et al. the authors reported that respondents
with older age, lower educational status, and lower monthly
income were more likely to have a limited knowledge on CKD
(10). Moreover, in a number of previous studies, the authors
have reported an association between lower socio-economic/
educational status and a lower knowledge level of hypertension
(20) and diabetes (21). The discrepancy between our study and
the previous studies in determining an association between

socio-demographic variables and knowledge of CKD risk
factors may be related to the smaller number of respondents
in our survey. However, in spite of this limitation and in line
with other major studies in this field (5,10,16) we suggest that
future public health education programs be targeted more
towards the elderly population and communities with lower
socio-economic status.

In our survey, only 10.4% of the respondents knew that
CKD symptoms may not manifest in its’ initial stages. The
majority of the respondents believed that “pain in the flanks”
and “difficulty in urination” are the early symptoms of CKD.
These findings may raise the notion that a considerable
proportion of the Iranian population may not seek renal care
counseling until symptoms arise. When the respondents were
asked “how often do you counsel with your physician about
your renal function?” the majority selected “more than every
two years” and “Do not know/ no response”. Our findings
suggest that future public health education programs should
put an effort into educating the Iranian community about
the asymptomatic nature of CKD in the initial stages and
highlighting the importance of regular renal care counseling.
In recent years, several developed countries have launched
national efforts to educate the public about the linkages
between unmanaged diabetes/hypertension and CKD. These
efforts are based mainly on the premise that individuals with
appropriate knowledge and information are more likely to
adhere to their medical treatments (11) and achieve the
optimal blood sugar and blood pressure levels (12,13). As an
example, in the United States, the National Kidney Foundation
has organized the Kidney Early Evaluation Program (KEEP)
that targets the individuals with diabetes and/or hypertension
for educational programs and early CKD screening (22,23).
The participants in KEEP are provided with the appropriate
information regarding the association of hypertension/
diabetes and CKD. The KEEP also encourages the participants
to follow up with their clinicians for prevention and treatment
of risk conditions. Participants are followed up by telephone
and mail. Follow-up studies have demonstrated that this
program has been successful in early identification of
individuals with CKD, broadening the reach of pre-ESRD
education efforts, and reducing ESRD mortality (24,25).

In Iran, in spite of the high incidence of CKD and its large
economic burden (6,7), there has been no systematic attempt
to improve the awareness of this disease, its risk factors, and
consequences in the at-risk individuals. It should be noted
that low-cost strategies are most likely to be achievable in Iran
due to the limited healthcare resources. A CKD awareness
program like KEEP can be a useful model in Iran for reducing
the incidence of CKD among at-risk individuals (i.e. patients
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with diabetes and hypertension). This involves several
important steps, including: a) improving the communication
between physicians and patients regarding the increased risk
of developing CKD in patients with unmanaged diabetes/
hypertension; b) encouraging the patients to adopt lifestyle
modifications in order to achieve the optimal blood sugar and
blood pressure levels; ¢) encouraging the patients to follow
up with their clinicians for treatment of their risk factors and
early CKD screening. These efforts should be at the primary
care level with more emphasis paid to older patients with
lower socio-economic status.

Conclusion

In conclusion, the general knowledge level of Iranian
population about CKD and its risk factors is low. At-risk
individuals (i.e. individuals with diabetes/hypertension) are
not adequately informed regarding their increased risk for
developing CKD. Future public awareness programs should
be more targeted toward patients with CKD risk factors and
communities with low socio-economic status. We hope that
this study will contribute to Irans efforts in improving its
public healthcare education system.

Limitation

The main limitation of this study was the methodology used
for sample selection and data gathering. The respondents who
participated in this survey were volunteers whose purpose
was to participate in a kidney diseases awareness campaign.
This may suggest a possibility of selection bias as the
respondents might be from a higher socio-economic status
and had a higher level of education than the general Iranian
population. In addition, the study did not include a question
in the questionnaire as to whether or not the participating
respondents with a CKD risk factor had a routine medical care
or not. This omission should be considered in future surveys.
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Key Messages

Implications for policy makers
Improving the public’s knowledge about CKD and its risk
factors is an important strategy for the prevention of this
disease.
Future public awareness programs should be targeted
toward patients with CKD risk factors and communities
with low socio-economic status.
CKD high-risk individuals should receive tailored
education and information regarding their risk levels with
this disease. Furthermore, they should be encouraged
to adopt lifestyle modifications to prevent or slow the
progression of CKD.
The experience of the Kidney Early Evaluation Program
(KEEP) could be a useful model for the Iranian health
organization in reducing the incidence of CKD among
high-risk groups.

Implications for public

In Iran, the incidence of Chronic Kidney Disease (CKD)
is steadily increasing. The economic burden of this disease
is a significant challenge for the healthcare system. Our
findings suggested that the general Iranians population is
not sufficiently informed regarding the role of diabetes/
hypertension in the development of CKD. The at-risk
individuals are not adequately informed of their increased
risk for developing CKD. There is an imperative need to
promote national public health education programs with
particular attention paid to patients with diabetes and
hypertension, which will aide in reducing the increasing
costs to Iranian healthcare system
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