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Abstract

Introduction: Knowledge is the critical component to counter the harmful side-
effects of chronic diseases. Diabetic patients can manage their disease based on their
diabetes knowledge and following good self-care behavior. Various studies about
patients' knowledge of diabetes show different results. The purpose of this study is to
estimate the overall knowledge score of Iranian patients about diabetes.

Methods: In the current study, ten papers published by September 2018 were
identified without time limitation. A literature search for the papers was conducted
using the keywords: Iran, diabetes, knowledge, and their combinations. The necessary
data were extracted and analyzed through meta-analysis using the random-effects
model. The 12 statistic was used to measure the heterogeneity among the studies. The
data were analyzed using Stata software (Version 11).

Results: The pooled estimate of the knowledge score of type II diabetes patients about
their diabetes was 64% (95% CI: 52%-76%). According to the meta-regression results,
there was no relationship between the knowledge score with age (P = 0.487), duration
of disease (P = 0.406), and the sample size (P = 0.146). The patients' knowledge score
had experienced an uptrend between 2004 and 2017, the years at which the oldest and
the most recent articles were published (P = 0.06).

Conclusions: Iranian patients' knowledge about their diabetes was at an average level.
Education, along with medication, can significantly reduce short and long-term
complications of diabetes.

INTRODUCTION

Diabetes is a chronic metabolic disease that afflicted 383
million people worldwide (8/3%). It has been predicted
that 592 million people will have diabetes by 2035,
reaching a prevalence of 10% [1]. The current
prevalence of diabetes in Iran is 7.7%, and 16.8% of the
population with Impaired Fasting Glucose [2].
Uncontrolled diabetes can lead to severe consequences
such as heart diseases, strokes, blindness, renal failure,
lower-extremity amputation, and even death. Many of
these adverse consequences are potentially preventable
by adequate metabolic control [3]. Many patients do
not have adequate knowledge about the nature of
diabetes, risk factors, and its adverse effects [4, 5]. A

crucial part of evaluating diabetes patients is to evaluate
their knowledge about diabetes [6]. These patients can
decide on and manage their diet, activities, weight
control, medication, eyes, and feet care and control
some risk factors based on their knowledge about
diabetes [7, 8].

The knowledge alone does not guarantee a change in
behavior or effective diabetes self-management. The
study of diabetes-related knowledge, however, is the first
step in the education of patients with diabetes and the
evaluation of its effectiveness [ 7]. Moodley believes that
knowledge is the greatest weapon in fighting diabetes
[9]. Patients with sufficient knowledge about diabetes
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feel more competent and experience a better life [10].
The patients' knowledge is influenced by cultural
factors, attitude, their preparation to learn, cognitive
function, family support, and their care obstacles [8].
Approximately half of the diabetes patients in Iran have
poor health literacy that can lead to adverse
consequences [11]. A literature review showed that no
systematic study has yet examined the knowledge of
diabetic patients about their disease, although the
knowledge of diabetes has been studied in nurses [12].

The results of various studies on patients with type II
diabetes in Iran show that the patients' knowledge about
this disease is variable. Because recognizing the problem
is the first step to solving it, investigating knowledge
about diabetes for patients can help with health-care
planning and interventions aimed at improving patients'
knowledge.

In this research, the findings of previous studies were
reviewed systematically, and their data were combined
using meta-analysis in order to produce a pooled
estimate of the knowledge of patients with type II
diabetes.

METHODS

Table 1. The search strategies in the Scopus, Pubmed, and web of science

Search Strategy

In this study, a systematic review and meta-analysis of
the overall score of knowledge of type II diabetes
patients, as published in Iranian articles was conducted.
The study was done according to the Preferred
Reporting Items for Systematic reviews and Meta-
Analyses (PRISMA). The reviewed literature was
obtained from the Internet and desk research in the
library of Kurdistan University of Medical Sciences.
Search for the related articles published by September
2018 was conducted without time limitation using the
keywords knowledge, diabetes, Iran, and their
combinations. The articles were obtained from Iran's
national databases, including Scientific Information
Database (SID) and Maglran, and the international
databases Web of Science (WoS), Scopus, and PubMed.
In order to conduct a thorough search for more articles,
the references for each paper found in the search were
also checked. Because national databases were not
sensitive to Boolean operators, the search was
conducted in a single word, so more articles were
obtained from these databases. The search strategies at

the databases were presents in Table 1.

("Knowledge"[Mesh] OR Knowledge*[tiab]) AND ("Awareness'[Mesh] OR Awareness*[tiab]) AND ("Diabetes Mellitus"

LYt [Mesh] OR diabet*[tiab]) AND ( "Iran"[Mesh] OR iran[all]) 19

Scopus TITLE-ABS-KEY ( Knowledge*) AND TITLE-ABS-KEY (awareness*) AND TITLE-ABS-KEY ("Diabetes Mellitus" OR 39
diabetes*) AND ALL ( "Iran")

Web of science TS=( Knowledge*) AND TS=(awareness*) AND TS=("Diabetes Mellitus" OR diabet*) AND ALL=( "Iran") Indexes=SCI- %
EXPANDED, SSCI, A&HCI, ESCI Timespan=All years

Information database and Diabetes; Knowledge; Awareness 430

maglran

Studies Selection and Data Extraction

As a first step, all the papers on knowledge of patients
with type II diabetes were collected independently by
two researchers. The papers selected were those
representing observational studies, written in Persian or
English, and with full-text availability. Gray literature
was not included.

Unrelated studies, interventional studies, review
articles, and duplicate studies were excluded from the
research. To reduce bias, two individuals independently
searched for papers, selection of the studies, evaluation
of the quality of methodologies in the papers, and
extraction of data. In case of disagreement, the
corresponding author's viewpoints, who has sufficient
experience in the field, were used. The information of
interest from the selected papers, including the first
author's name, publication year, the location of the
study, overall sample size, the patients' mean age,
duration of disease, and the methodological quality
score of the papers, was recorded in a data extraction
sheet. The methodological quality of the papers was
investigated based on ten items of the STROBE
checklist (title and abstract, objectives and hypotheses,

the research setting, the research inclusion criteria,
sample size, statistical methods, descriptive data,
analysis of findings, limitations of the study, and

funding) [13].

Statistical Analysis

The average score of the patients' knowledge was first
converted to a standard score. The knowledge score
percentage of the diabetes patients had been calculated
based on percentage. Thus, a binomial distribution was
used to combine the selected studies. A forest plot was
also used to illustrate the pooled estimated score
percentage of the patients' knowledge with a 95%
confidence interval. The I? statistic and the Cochran Q
test were also conducted to check for the heterogeneity
among the selected studies. Following Higgins and
Thompson’s advice, the I* heterogeneity index was
divided into 3 levels: below 25% (low heterogeneity),
25% - 75% (moderate heterogeneity), and above 75%
(high heterogeneity) [14]. Due to the heterogeneity in
the selected studies (I’=97.6%), the pooled score was
estimated using the random-effects model. The
sensitivity analysis was used to verify the
consistency of the results. By excluding one study
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from the meta-analysis at a time, the role of the
excluded study on the overall knowledge score
percentage was determined.

Moreover, subgroup analysis and meta-regression
were performed to find the source of the variables
affecting the knowledge score percentage. In
particular, subgroup analysis was used for the five
geographic regions 1 to 5. Also, a univariate meta-
regression analysis was applied to check the relation
between knowledge score percentage and average
age, the average duration of disease, the publication
year of the paper, and the sample size of the selected
studies. A Funnel plot based on Begg's test was also

utilized to check for publication bias. The data were
analyzed using Stata software (Version 11).

RESULTS

Five hundred sixty-seven papers were found in the initial
search of the national and international databases.
During the identification and screening step, 546 papers
were considered unrelated, and thus, were excluded
from the study. The remaining 21 papers were
thoroughly read, from which 11 papers were excluded
from further analysis due to other reasons such as lack of
adequate information (10 papers) and studying type I
diabetes patients (1 paper). Finally, ten papers were
analyzed based on the PRISMA statement. (Figure 1).

~

Records identified through database searching (n = 567)
PubMed (n=19), Web of Science (n=29), Scopus (n=89), Maglran &
SID (n=430)

Records after duplicates removed
(n=559)

l

(n=559)

Records screened

Articles were excluded:

Irrelevance (n=538)

v

Articles were excluded with

Full-text articles assessed for
eligibility (n =21)

reason (n=11):
—| -Clinical Trial (n=8)
-Insufficient data (n=3)

Studies included in quantitative synthesis
(Meta-analysis) (n =10)

( Included ] [ Eligibility ] [ Screening ] [ldcntiﬁcation

Figure 1. Flow diagram of article screening and selection

The total size of the sample was 1556 people, of which
approximately 156 people in each study. The studies of
Mohammadi (100 people) [15] and Javadi (212
people) [16] had the smallest and largest sample sizes,
respectively. From the studies, seven had been done in
Region 1 (Alborz, Tehran, Qazvin, Mazandaran,
Semnan, Golestan, and Gom) and 3 (West Azerbaijan,
East Azerbaijan, Ardabil, Zanjan, Gilan, and Kurdistan)
in other regions of the country (Table 2). Since the
questionnaires that examined the knowledge of diabetic
patients were not the same, so the raw score of patients'

knowledge in each study became the standard score. For
this purpose, the following formula was used:

Actual raw score — lowest possible raw score
Possible raw score range

Where "Actual raw score" is the values achieved through
summation, "lowest possible raw score” is the lowest
possible value that could occur through summation, and
"possible raw score range" is the difference between the

x 100

Transformation of Scale Scores =

maximum possible raw score and the lowest possible
raw score [17]. The details of the methodological
quality of the articles are presented in Table 3.
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The publication bias was plotted to find out whether all
the papers on diabetes patients' knowledge have been
included in the study. The results showed that the
publication bias was not significant (P = 0.586). Also,
the results of the sensitivity analysis showed that
excluding every single study would not affect the
percentage of the overall (pooled) standard score
(Figure 2).

The knowledge score percentage of type II diabetes
patients was estimated at 64% (95% CI: 52%-76%). In
the studies conducted, the knowledge score percentage

Table 2. The characteristics of the selected papers

for Region 1 was lower than that for other regions of the
country (60%; 95% CI: 44%-75% compared to 75%
(95% CI: 61%-88%) (Figure 3).

The results of the meta-regression showed the score
percentage of the patients' knowledge about diabetes
had been decreasing with an increase in age (P = 0.487),
duration of disease (P = 0.406), and the sample size (P
= 0.146). However, the change was not meaningful.
Also, patients' knowledge score percentage had been
increasing during 2004-2017 (Figure 4).

. Sample Duration ) Standard
First Author Year Fore Type of Study Age (year) City Scale Score
Fadaiyan = Arani 017 g0 analytical 48.38£9.57  6.8+4.99 Isfahan ~ Research-made  86.25
[18] descriptive
Ghannadi [19] 2016 117 cross sectional 68.70+9.26  14.23+7.29 Tehran Research-made 59.5
Karbalaeifar [20] 2016 120 analytical $5.98+9.50  9.10+6.70 Tehran KAP 67.99

descriptive
Maleki [21] 2016 182 cross sectional 53.8 9.1 +6.08 Zahedan Research-made 64.70
Niroomand [22] 2016 200 cross sectional 60.17£13.56  13.06 £9.26 Tehran Research-made 61.41
Haji arabi [23] 2015 145 cross sectional 54.91 11.8+8.6 Semnan Audit of Diabetes 63.04
Knowledge
Mohammadi [15] 2015 100 cross sectional - 4.05+1.4 Ahvaz KAP 73.07
Tol [24] 2012 160 cross sectional 52.73£8.56 6.66 £ 4.5 Tehran Research-made 82.76
Goodarzi [25] 2011 200 analytical 55.06£1023  8.74+6.68 Karaj Research-made 58.92
descriptive
Javadi [16] 2004 212 anal}ftlc.al - - Qazvin Research-made 24.65
descriptive
Table 3. The methodological quality of selected papers
. Objectiv e q
. B esand Researc Inclusio Sampl Statisie Descript Analysis Limitatio . Quality
First Author abstrac . . A 1 . of Funding
hypothes  hsetting  ncriteria e size ive data . ns score
t es methods findings
Fadaiyan Arani + . . " . . . N + 9
(18] -
Ghannadi [19] + + + + + + + + + _ 9
Karbalaeifar
+ + + + + + + + + 9
[20] _
Maleki [21] + + + + + + + + _ _ 8
Niroomand
+ + + + + + + + + + 10
[22]
Haji arabi [23] + + + + + + + + + + 10
Mohammadi
+ + + + + + + 8
[15] - - -
Tol [24] + + + + + + + + + + 10
Goodarzi [25] + + + + + + + + _ _ 8
Javadi [16] + + + _ + + + + _ _ 7
Begg's funnel plot with pseudo 95% confidence limits
15
14
4
8
(2
5
0 1 2 3

s.e. of: Score

Figure 2. Publication bias. Since all the points lie within the 95% confidence interval with some sort of symmetry, the effect of publication bias is not

significant
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Study

Fadaiyan Arani (2017)
Gannadi (2016)
Karbalaeifar (2016)
Maleki (2016)
Niroomand (2016)
Haji arabi (2015)
Mohammadi (2015)
Tol (2012)

Goodarzi (2011)
Javadi (2004)

Overall (I-squared = 96.7%, p = 0.000)

NOTE: Weights are from random effects analysis

ES (95% CI) Weight
i
E —&— 086(0.79,091) 10.09
—oJ:— 0.60 (0.50, 0.68) 984
'
—io— 068 (0.59, 0.76) 9.90
—Eo— 0.65(057,071) 10.03
1
—0%— 0.61(0.55, 0.68) 10.05
—oE— 0.63(0.55,0.70) 994
|
%—o— 0.73(0.64,081) 985
E —— 0.83(0.76,0.88) 10.12
]
—o-:~ 0.59 (0.52, 0.65) 10.05
i 0.25(0.19,0.31) 1013
Q 0.64(0.52, 0.76) 100.00

T
-913

0

913

Figure 3. The percentage of knowledge score and 95% confidence interval in patients with type ii diabetes based on the random effects model, shown
by the first author's name and year of publication. The point in the middle of each line shows knowledge score percentage in each study as well as the
pooled estimate (diamond) of knowledge score percentage for all studies conducted in Iran.
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Figure 4. The meta-regression of the relationship between the score percentage of type ii diabetes patients and average age (A), Publication year (B),

Sample size (C), Duration of the disease (D).

DISCUSSION

The purpose of the current study was to estimate the
knowledge score percentage of type II diabetes patients
about their disease. The findings showed that the
estimated knowledge score percentage of patients with
type II diabetes was 64% (95% CI: 52%-76%). Bruce's

study also showed similar results, in which patients
received 60% of the total score [10]. The results of two
studies in India and Malaysia showed the score
percentages of 50% and 58%, respectively [26, 27]. In
the study by Powell et al. (2007), the patients' received
approximately 57% of the total knowledge score [28].
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The results of studies in Bangladesh, India, and Nepal all
indicated low knowledge of diabetes patients about their
disease [29-31]. Factors contributing to differences in
knowledge score of diabetes patients, as reflected in
various studies, can be demographic characteristics of
the samples, socio-economic, and cultural factors of
various samples. In total, the results of all the
aforementioned studies indicate that diabetes patients
have medium knowledge about their disease. Low
knowledge about the disease leads the patients into
lacking a positive attitude toward managing their
disease, therefore being unable to show appropriate
function. A study conducted in Pakistan showed that
diabetes patients exhibit weak knowledge, attitude, and
function [3]. Rezaei et al. 's qualitative study (2019)
showed that patients disregarded some dietary and
medical advice given by clinicians due to insufficient
knowledge about diabetes. They even sometimes took
their medications according to their physical conditions
instead of the doctor's prescription [32].

In the current study, the knowledge score percentage of
the patients decreased with an increase in age. In other
words, the lowest score percentage belongs to the
elderly. West et al. (2002) showed in their research that
with every ten years increase in the patient age, the
knowledge score decreased 3% [33]. In another study
by Al-Qazaz et al. (2012), the diabetes knowledge score
of the patients was 53%. Older patients received lower
scores than younger ones [34]. With an increase in age,
and in turn, more physical and mental complications,
patients’ ability to keep up with the status of their disease
and gaining information about it diminish. Therefore,
patients grow dependant on their caregivers gradually.
On the other hand, the risk of long-term complications
such as eye and renal failure increases. Thus, such a
finding is expected. Also, those with longer disease
duration could be older and thus have less knowledge
due to being less educated, or those with longer disease
duration have many visits to their clinics and talked to
their doctors extensively over time.

The patients’ diabetes knowledge score percentage was
increasing during 2004-2017 (the publication years of
the oldest and newest articles selected). Establishing
more diabetes centers, filing medical records for
patients, following up with their conditions, an increase
in the use of mass media and technology to gain
information, and performing educational programs have
increased patients' knowledge about their disease in Iran
inrecent years. On the other hand, social and cyberspace
developments in recent years have been considered as
another factor in increasing patients' knowledge, since
they have provided essential information for the
patients. Meta-regression findings showed that with
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