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Abstract

Purpose Lack of awareness about chronic kidney disease is prevalent and disrupts glycaemic control. In Saudi Arabia many
authors highlighted the problem and called for educational interventions to be designed. Our study is the first to address this
issue in Saudi Arabia and evaluate a brief educator-led educational intervention in terms of boosting awareness about and
knowledge of chronic kidney disease among type two diabetes patients.

Method This was an educational interventional investigation of patients with type two attending diabetes clinic in Taif,
Saudi Arabia. The effect of a brief educational intervention focused on awareness about chronic kidney disease was assessed
using chronic kidney disease knowledge scale before and after the intervention.

Results We included (n=100) type two diabetes patients. We estimated good reliability and internal consistency for the
knowledge score (Cronbach’s alpha was 0.79). Following the educational session, awareness about chronic kidney disease
rose from 77 to 100% and knowledge score increased form 7.6 points at baseline to a 15.2 points; paired t value=15.984,
p<0.00001). Improvement in awareness of chronic kidney disease was associated with being in employment, female sex,
and shorter diabetes duration.

Conclusion Brief educational intervention among patients with type two diabetes in Saudi Arabia leads to substantial
improvement in awareness of and knowledge about chronic kidney disease. All items related to knowledge about chronic
kidney disease improved substantially following educational intervention. It is recommended that all patients attending dia-
betes clinics receive focused education about chronic kidney disease.

Keywords Educational intervention - Improvement in awareness - Chronic kidney disease - Diabetes type two - Taif -
Saudi Arabia

Introduction overactivity of opposing hyperglycaemic hormones [1]. A
range of metabolic abnormalities would ensue as a direct
The definition of Diabetes mellitus rests around persistently ~ result of diabetes mellitus [2]. The World Health Organi-
high glucose blood levels secondary to a malfunctioning of  zation predicts that over 400 million individuals currently
insulin hormone caused by either deficiency, resistance, or  live with diabetes across the globe, with substantial annual
mortality (1.5 million deaths), morbidity, and economic
adversity [3].
Type-two diabetes is currently the second leading cause
worldwide for chronic kidney disease CKD and CKD-
related mortality [4]. In 2019, stark statistics were reported
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[5, 6]. It was also notable that, even after deterioration of
renal function was recorded in the course of diabetes care,
a considerable proportion of patients (some 37%) remain
unaware of CKD [7]. When patients are unaware of their
CKD diagnosis, the likelihood of disrupted glycaemic con-
trol is high, paradoxically among those in earlier stages of
renal dysfunction [8]. Hence, awareness about diabetes-
induced CKD is of vital importance for easing the burden
of the disease and for earlier detection, presentation, treat-
ment, and minimization of complications. There were stud-
ies that showed positive impact for educational intervention
in terms of lesser disease burden, shorter hospital stay, and
improved economic savings [9].

Authors have long observed extremely poor awareness
levels of CKD among diabetes patients in Saudi Arabia
[10, 11] Many have called incessantly for implementation
of effective educational interventions and campaigns par-
ticularly at primary healthcare diabetes care facilities [11].
Studies, although highlighting a bleak picture for poor
knowledge of CKD among Saudi diabetes patients, have
shown better levels of knowledge when health profes-
sionals were the primary source of information to patients
[12—15]. However, no studies provided evidence for effec-
tive educational interventions in terms of improvement of
CKD-related knowledge among patients when healthcare
professionals proactively provide information about the
condition within the primary care settings.

Patients living with diabetes are at substantial risk for
development of CKD. Such risk could be ameliorated by
better awareness and earlier detection of this disease. Little
is known about effective educational interventions that can
routinely be delivered in primary care settings in terms of
improving patient awareness and, hence, minimize CKD-
related complications.

The main objective for the current study was to estimate
the effect of a well-designed brief educational interven-
tion deliverable at primary healthcare setting level among
patients with diabetes in Taif, Saudi Arabia.

Methods

Study design The study was a pre- post- questionnaire-
based interventional investigation for evaluation of knowl-
edge and awareness among diabetes patients. The study was
reported in accordance with STROBE Checklist of cross-
sectional studies.

Study area The survey was conducted primarily in a diabe-

tes clinic, located on the grounds of Prince Sultan Military
Hospital in Taif, Saudi Arabia.
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Study setting The diabetes clinic, located on the grounds of
Prince Sultan Military Hospital in Taif, Saudi Arabia. The
study took place between January 2023 and March 2023
for completion of recruitment and educational intervention
for the selected participants. Data collection was immediate
before and after educational intervention. Data analysis and
final report were complete by April 2023.

Study participants The target population included all adult
patients with Type 2 Diabetes T2D attending the diabetes
clinic, located on the grounds of Prince Sultan Military Hos-
pital in Taif, Saudi Arabia.

Inclusion criteria Diagnosis of T2D for at least six months
prior to participation in the study, literate with sound cog-
nitive abilities, age above eighteen years, and registered to
attend the diabetes clinic, located on the grounds of Prince
Sultan Military Hospital in Taif, Saudi Arabia.

Exclusion criteria Paediatric patients, type one diabetes
diagnosis, severe behavioural and cognitive disturbances
that prevent participation in the survey.

Study variables Mean knowledge score before and after
educational intervention, demographic variables as inde-
pendent adjustment variables (age, gender, education level,
and employment status) and clinical variables (diabetes
duration). Adjustment to educational background is deemed
importance as it minimizes the effect of bias related to bet-
ter knowledge among participants with higher educational
attainment.

Sample size based on a pre-test knowledge level of 47.6%
that increased to 76% pots-educational intervention as
reported by Stolpe et al., [2021] [16], for a 99% confidence
interval, 80% power, we will require (n=63) adult patients
with diabetes [17].

2

Sample size :(Z,\/g + ZJ) % (pr(1=py)+pa(1—py)/(p1 — Pz)z-,
Py = AT.6%, Py = T6%, Zaj = 2.58, Zg = 0.84

Sampling scheme We used a random sampling scheme of
patients scheduled to attend on a specific clinic day. The
sampling frame was constructed using data of all patients
scheduled to attend on a specific weekday clinic. Of every
100 patients scheduled to attend, a sample of 20 was drawn
using pseudorandom number generator. During the five
weekdays a total of (n=100) were set as the target. All
potential patients were approached by the main researcher
and invited to participate. A written consent to participate
was a obligatory before engagement in the educational
intervention provided.
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Data collection tool A pre-designed CKD awareness mea-
surement tool: This was adapted from the work of [Balwani
et al., 2019] [10] and [Stolpe et al., 2021] [16] with internal
reliability of 79% on Cronbach’s alpha estimate and face
validity confirmed by a group of senior family medicine
consultants and academics. It was provided to participants
before and after a 15-minutes group educational interven-
tion. We also collected data pertinent to demographic and
clinical attributes.

Data collection method patients selected for recruitment
were interviewed by the principal investigator. The study
purpose was explained in simple plain Arabic, and they
were given ample opportunity to ask questions about the
study. After they sign the consent form, they were imme-
diately provided with pen and papers containing the ques-
tionnaires that would measure the knowledge level. If the
patient was illiterate, then a member of the research team
would offer assistance in filling the questionnaire. Then a
15-minute educational intervention was delivered to the par-
ticipants in groups of three patients by professional health
educators. After completion of the educational group, the
same knowledge questionnaire would be completed by all
the participants.

Educational intervention the session was carried out by the
professional health educator on duty on the day of recruit-
ment. Professional health educators in the centre were expe-
rienced in their role with a university degree in nursing and
sub-specialism in diabetes health education and average
experience of 3 to 8 years in diabetes-related health educa-
tion. It was conducted in the purpose-built health education
room with patients comfortably seated around their health
educator. No barrier was placed between the educator and
patients. The session was completed within 15 min. No
more than three participants were allowed per session. The
session was mostly didactic with a focus on learning out-
comes of how to define chronic kidney disease and enumer-
ate its symptoms and complications, describe the connection
between chronic kidney disease and diabetes, know the
methods of preventing chronic kidney disease in the context
of diabetes. Participants also received education about the
importance of regular monitoring of vital signs and kidney
functions in addition to lifestyle modifications. There was
opportunity for questions and answers at the end of each
session. All sessions were conducted in Arabic language.

Data analysis Data were entered in a Microsoft excel file as
they were collected. The document was saved in the personal
computer device of the principal investigator. It was pass-
word protected. We utilized generalized linear regression
modelling analysis and pre and post paired t test analysis

to evaluate the impact of our educational intervention on
CKD knowledge. Data were entered into a password-pro-
tected Microsoft excel document as they were Descriptive
analysis of demographic and clinical factors was carried out
using counts and proportions for categorical variates and
mean and standard deviation for numerical variates. Statis-
tical significance was set a p < 0.05. Missing data would be
imputed using the robust Multiple Imputation by Chained
Equations method.

In explorative and inferential statistical analyses, we
used R Statistical Software 3.6.0, popular in clinical aca-
demic research [18].

The study was approved by the local research and ethics
committee based in Al-Hada Armed Forces Hospital in Taif,
Saudi Arabia.

Results

The current study recruited a total of (n=100) patients with
type two diabetes who attended the diabetes clinic in Prince
Sultan Military Hospital, in Taif. All the (n=100) patients
underwent brief educational intervention with measure-
ment of knowledge evaluated before and after the education
session.

In terms of the clinical and demographic factors for the
participating individuals, as shown in Table 1, the mean
age among those agreed to be included was 59.7 years
(SD=11.1 years). Age ranged between 35 and 87 years. The
median age was 59 years.

Most participants (n= 86, 86%) were married, with only
(n=6, 6%) who were widowed, and (n=1, 1%) who was
single.

In terms of family size, the mean children count was 8.1
children (SD =5.6 children), ranging between 0 and 25 chil-
dren, with the median count of children was 7 children.

With regards to employment status, there were (n=35,
35%) who were retired, (n=33, 33%) who were employed
currently, (n=4, 4%) who were military personnel, (n=4,
4%) who were housewives, and (n=3, 3%) who were civil
servants.

Most participants (n=38, 38%) were uneducated, fol-
lowed by primary school graduates (n=27, 27%), secondary
school graduates (n=18, 18%), Intermediate school gradu-
ates (n=11, 11%), and university graduates (n=3, 3%).

Men constituted (n=>54, 54%) of the participants, and
women were (n=46, 46%) of the respondents.

The mean duration of diabetes was 11.3 years (SD=28.4
years), ranging from 1 year to 40 years and the median dura-
tion of diabetes was 10 years.
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Table 1 Clinical and demographic characteristics of the study partici-

pants
Factor Mean/Count SD/Percentage
Age n=>59.7 years SD=11.1 years
Marital Status 86 86%
Married 6 6%
Widowed 1 1%
Single
Number of children n=28.1 children SD =5.6 children
Employment 33 33%
Unemployed 35 35%
Retired 4 4%
Military 4 4%
Housewife 3 3%
Civil servant
Education 38 38%
Uneducated 27 27%
Primary 11 11%
Intermediate 18 18%
Secondary 3 3%
University
Sex 54 54%
Man 46 46%
Woman
Duration of DM n=11.3 years SD=28.4 years

As shown in Table 2, all items related to knowledge about

chronic kidney disease improved significantly following the
educational intervention. Following the educational session,
the proportion of patients who ever heard of chronic kid-
ney disease rose from 77 to 100%. constituted (n=54, 54%)
of the participants, and women were (n=46, 46%) of the
respondents.

It was notable that only 76% of patients ever performed
a kidney function test at baseline. Of those attended the
educational session only 86% did such renal testing. This
improvement, however, was not statistically significant (Chi
squared=1.1045, p=0.2933).

The Cronbach’s alpha estimate for the knowledge score
was found to be 0.79 (95% from 0.72 to 0.84), which indi-
cated good reliability and good internal consistency.

The mean baseline knowledge score was 7.6 points (out
of maximum 17 points), SD was 4.79 points. This mean
knowledge score rose substantially to 15.2 points following
educational intervention (SD=2.49 points). This improve-
ment was statistically significant paired t value=15.984,
p<0.00001. See Fig. 1.

Figure 1 shows that, at baseline, the mean knowledge
score was 7.6 points (shown in the left-hand side red box-
and-whiskers plot). This mean knowledge score rose sub-
stantially to 15.2 points following educational intervention

Table 2 Chronic kidney disease Item correct correct Chi p

knowledge responses among the answers answers squared

participants before and after the before the after the test

educational intervention intervention intervention
Ever heard of CKD 77% 100% 23.778  <0.00001
Can diabetes cause chronic kidney disease? 72% 98% 24.51 <0.00001
Do you need to do a periodic kidney function analy-  66% 95% 24.972  <0.00001
sis even if asymptomatic?
Can you avoid chronic kidney disease? 57% 92% 30.425  <0.00001
Weight loss is a symptom of chronic kidney disease ~ 36% 94% 71.407  <0.00001
Swollen ankles is a symptom of chronic kidney 41% 92% 56.11 <0.00001
disease
Itchy skin is a symptom of chronic kidney disease 23% 91% 91.575  <0.00001
Difficulty sleeping is a symptom of chronic kidney 28% 96% 95.267  <0.00001
disease
Anemia is a complication of chronic kidney disease ~ 27% 94% 91.139  <0.00001
High blood pressure is a complication of chronic 37% 95% 72.393  <0.00001
kidney disease
Inflammation of heart membrane is a complication of 28% 88% 71.449  <0.00001
chronic kidney disease
Seizures activity is a complication of chronic kidney = 29% 78% 46.307  <0.00001
disease
Weak immunity is a complication of chronic kidney ~ 40% 93% 60.689  <0.00001
disease
Screening of chronic kidney disease can reduce the ~ 56% 86% 20.423  <0.00001
risk of kidney failure
Have you ever done a kidney function test? 76% 83% 1.1045  0.2933
Has your doctor or nurse ever told you about your 35% 51% 4.59 0.03216
risk for developing CKD?
Chronic kidney disease can have no symptoms 32% 89% 65.614  <0.00001
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Fig. 1 Improvement in chronic kidney disease knowl-
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(as shown on the right-hand side green box-and-whiskers
plot). This improvement was statistically significant paired t
value =15.984, p <0.00001.

Figure 2 shows that when adjusted for the effect of
clinical and demographic factors, the effect of being
unemployed was associated with reduction in the mean
knowledge score by 72.48% (Odds=0.2752, p=0.01354).
Also, male participants were far less improved in terms
of expected knowledge score than female participants by
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72.26% (0dds=0.2774, p=0.00501). Moreover, the longer
the DM duration the lower the score increase by an average
of 1.57% (Odds=0.9843, p=0.01845). Other factors were
not significantly associated with change in knowledge score
increase.

In terms of the adjusted effect for clinical and demo-
graphic variables on improvement in knowledge score
following the educational intervention, we modelled the
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increase in score using Poisson regression analysis. Being
unemployed was associated with reduction in the mean
knowledge score by 72.48% (Odds=0.2752, p=0.01354).
Also, male participants were far less improved in terms
of expected knowledge score than female participants by
72.26% (0dds=0.2774, p=0.00501). Moreover, the longer
the DM duration the lower the score increase by an average
of 1.57% (0dds=0.9843, p=0.01845). Other factors were
not significantly associated with change in knowledge score
increase. See Fig. 2 and Table 3.

Discussion

The current interventional study included one hundred
patients living with type two diabetes. To the best of the
authors’ knowledge, this investigation is the first of its kind
in Saudi Arabia to focus on improving awareness of chronic
kidney disease in the context of type two diabetes. Provi-
sion of patient-centred education in terms of chronic kidney
disease remain a significant challenge even in developed
countries [19].

We confirmed, based on our results, that a brief educa-
tor-led intervention substantially improves awareness of
chronic kidney disease in the context of type two diabetes.
Our findings confirmed positive effect for the educational
intervention on all items related to knowledge about chronic
kidney disease. For instance, at baseline only 77% of our
participants ever heard of chronic kidney disease. This pro-
portion jumped to 100% following our focused educational
intervention. Indeed, awareness about chronic kidney dis-
ease among patients with diabetes is poor, even in regions
with advanced healthcare facilities [7]. Our intervention
proved quite efficacious in raising awareness about chronic
kidney disease in the context of type two diabetes. Aware-
ness is crucially important in timely identification of renal
function deterioration and instigation of appropriate treat-
ment at an early stage of the disease [20].

Table 3 Effect of background demographic and clinical factors on
improvement of chronic kidney disease knowledge among the partici-
pants before and after the educational intervention

Factor Odds 95% (Odds) P value
Age 1.0057  0.9966t0 1.0149  0.21975
Kids 0.9930  0.9737to 1.0126  0.48079
Employment: Retired 1.1830  0.7261to 1.9276  0.49980
Employment: 0.2752  0.09881t00.7663  0.01354
Unemployed *
Education 0.8897  0.7901to 1.0019  0.05372.
Sex: Male 0.2774  0.1132t0 0.6794  0.00502
ek
DM Duration 0.9843  0.9713t00.9973  0.01845

*
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Furthermore, our findings confirmed that educational
intervention improves knowledge of chronic kidney disease
in the context of type two diabetes. Knowledge score dou-
bled following our educational intervention (from7.6 points
to 15.2 points). Previous research has shown that educa-
tional packages could improve the health and well-being
of patients with diabetes in terms of their renal parameters
[21]. Patient education was seen as an important tool in
early identification of chronic kidney disease and subse-
quent reduction in risk of renal failure [22]. Furthermore,
educational interventions were shown to be cost-effective
in terms of substantial reduction in healthcare costs [9].
Patients with chronic kidney disease were shown to respond
favourably to educational interventions in terms of disease
management, compliance with lifestyle advice, and nutri-
tional choices [23]. Many authors have called for efficient
patient-centred educational campaigns to reduce the risk for
development of renal complications among patients with
diabetes [24].

Improvement in knowledge score was seen among
employed patients, women, and patients with shorter diabe-
tes duration among our participants. It could be difficult to
explain such association, given the paucity of research into
effectiveness of educational intervention in terms of knowl-
edge of chronic kidney disease among patients with diabe-
tes. Women were shown to have lower levels of awareness
regarding chronic kidney disease than men [25]. However,
in Saudi Arabia, although women were less aware than men
in terms of diabetes-related renal impairment, the difference
was shown to be marginal and non-significant clinically or
statistically [12]. Similarly, diabetes duration was associ-
ated with slight increase in awareness about chronic kid-
ney disease, likely because of more frequent contact with
healthcare professionals and blood testing [12]. We may
speculate that lower levels of baseline knowledge could
have led to greater improvement in knowledge acquisition
score because of the essential increased room for improve-
ment. However, we should wait for further research to deter-
mine the presence of and exact causes for such association
between female gender, shorter duration of diabetes and
employment and better score in terms of chronic kidney dis-
case knowledge among patients with diabetes.

One point of strength to our current study was the use
of valid and reliable research tool to correctly gauge the
level of knowledge at baseline and following completion of
the educational session. We confirmed good internal con-
sistency based on our dataset. However, several limitations
existed in our current investigation that merit mentioning in
the course of our paper. The results were obtained based on
an evaluation on the same day of educational intervention.
Therefore, the long-term benefit of our educational session
can not be assessed based on our findings. Furthermore, our
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survey focused on awareness and knowledge components of
patient learning. Other aspects of learning, such as health-
related behaviour or attitudes remain beyond the scope of
our study. In addition, our study results were based solely
on questionnaire assessment. We did not test the individual
patient understanding of learning outcomes using a ‘show
me’ or ‘teach-back’ approach which was shown to be effica-
cious in self-management of a variety of chronic diseases
[26]. This should be evaluated in further research.

Future research should evaluate other forms of health
educational interventions, such as visual aids, patient-
led interventions, and multifaceted educational interven-
tions. Also, long-term benefits of educational interventions
should be evaluated in longitudinal research in addition to
the effects in terms of self-management skills, positive atti-
tudes towards health interventions, and adoption of healthy
practices and behaviours. Future research should also
actively check diabetes patients’ understanding of chronic
kidney disease using teach-back methods. Further research
is required to consolidate the effect of clinical and demo-
graphic factors on knowledge acquisition and examine if
the baseline knowledge has any effect on further knowledge
gain.

We may conclude that brief educational intervention
among patients with type two diabetes in Saudi Arabia leads
to substantial improvement in awareness of and knowledge
about chronic kidney disease. All items related to knowl-
edge about chronic kidney disease improved substantially
following educational intervention. It is recommended that
all patients attending diabetes clinics receive focused educa-
tion about chronic kidney disease.

Supplementary Information The online version contains
supplementary material available at https://doi.org/10.1007/s40200-
023-01366-3.

Competing interests Authors disclose no financial nor non-financial
interests that could be related to the current paper either directly or
indirectly.

References

1. Al-Rifai RH, Aziz F. Prevalence of type 2 Diabetes, prediabetes,
and gestational diabetes mellitus in women of childbearing age
in Middle East and North Africa, 2000-2017: protocol for two
systematic reviews and meta-analyses. Syst Rev. 2018;7(1):96.
https://doi.org/10.1186/s13643-018-0763-0. PMID: 30021654,
PMCID: PMC6052625.

2. Koppe L, Fouque D, Soulage CO. Metabolic abnormalities in
diabetes and kidney disease: role of uremic toxins. Curr Diab
Rep. 2018;18(10):97. https://doi.org/10.1007/s11892-018-1064-
7. PMID: 30194541.

3. World Health Organization. Diabetes Overview. 2022.
Accessed on 4/1/2022 from https://www.who.int/health-topics/
diabetes#tab=tab 1.

11.

13.

15.

DengY, LiN, WuY, Wang M, Yang S, Zheng Y, Deng X, Xiang D,
ZhuY, Xu P, Zhai Z, Zhang D, Dai Z, Gao J. Global, regional, and
national burden of diabetes-related chronic kidney disease from
1990 to 2019. Front Endocrinol (Lausanne). 2021;12:672350.
https://doi.org/10.3389/fendo.2021.672350. PMID: 34276558;
PMCID: PMC8281340.

Hussain S, Habib A, Najmi AK. Limited knowledge of chronic
kidney disease among type 2 diabetes mellitus patients in India.
Int J Environ Res Public Health. 2019;16(8):1443. https:/
doi.org/10.3390/ijerph16081443. PMID: 31018581; PMCID:
PMC6518175.

Mondal B, Samsuzzaman M, Das S. Access to chronic Kidney
Disease (CKD) care: its barriers and facilitators in a community
development block in Purba Bardhaman, West Bengal: a qualita-
tive study. J Family Med Prim Care. 2023;12(8):1636-43. https://
doi.org/10.4103/jfmpc.jfmpc 1824 22. Epub 2023 Aug 29.
PMID: 37767421; PMCID: PMC10521834.

Obadan NO, Walker RJ, Egede LE. Independent correlates of
chronic kidney disease awareness among adults with type 2 dia-
betes. J Diabetes Complications. 2017;31(6):988-91. https://doi.
org/10.1016/j.jdiacomp.2017.03.004. Epub 2017 Mar 18. PMID:
28363729; PMCID: PMC5438883.

Chu CD, Chen MH, McCulloch CE, Powe NR, Estrella MM,
Shlipak MG, Tuot DS. Patient awareness of CKD: a systematic
review and Meta-analysis of patient-oriented questions and study
setting. Kidney Med. 2021;3(4):576-585el. PMID: 34401725;
PMCID: PMC8350814.

Imamura Y, Takahashi Y, Uchida S, Iwamoto M, Nakamura R,
Yamauchi M, Ogawara Y, Goto M, Takeba K, Yaguchi N, Joki N.
Effect of multidisciplinary care of dialysis initiation for outpatients
with chronic kidney disease. Int Urol Nephrol. 2021;53(7):1435—
44. https://doi.org/10.1007/s11255-021-02787-w. Epub 2021 Feb
15. PMID: 33590452.

Balwani MR, Bawankule CP, Khetan P, Pasari A. Awareness
about kidney and its related function/dysfunction in school going
children: a survey from the Central India. Saudi J Kidney Dis
Transpl 2019 Jan-Feb;30(1):202—7. PMID: 30804282.

Alobaidi S. Knowledge of chronic kidney disease among the pop-
ulation of Saudi Arabia evaluated using a validated questionnaire:
a cross-sectional study. Patient Prefer Adherence. 2021;15:1281—
8. https://doi.org/10.2147/PPA.S315369. PMID: 34163145;
PMCID: PMC8214335.

. Nahlah Fahad A, Ahmed Alkhateeb A, Rabah Alsharari A,

Naif Alharbi A, Abdullaziz Hamed A. Measuring the aware-
ness of chronic kidney disease (CKD) with environmental
evaluation among adult diabetic patients in hail region, Saudi
Arabia. J Environ Public Health. 2022;2022:4505345. https:/
doi.org/10.1155/2022/4505345. PMID: 35815250; PMCID:
PM(C9259236.

Assiry A, Alshahrani S, Banji D, Banji OJF, Syed NK, Alqahtani
SS. Public Awareness of Chronic Kidney Disease in Jazan Prov-
ince, Saudi Arabia-A cross-sectional survey. Healthc (Basel).
2022;10(8):1377.  https://doi.org/10.3390/healthcare10081377.
PMID: 35893199; PMCID: PMC9330694.

Al-Husayni F, Al-Zahrani A, Zwawy M, Alamri S, Aljedaani
R, Almalki A. The awareness and perception of chronic kidney
disease in Jeddah, Saudi Arabia. Saudi J Kidney Dis Transpl.
2021 Mar-Apr;32(2):488-496. https://doi.org/10.4103/1319-
2442.335461. PMID: 35017343.

Al Rahbi F, Al Salmi I. Awareness, knowledge, and perception of
chronickidney disease patients atrenal medicine outpatients’clinic.
Saudi J Kidney Dis Transpl. 2020 Nov-Dec;31(6):1351-1360.
https://doi.org/10.4103/1319-2442.308344. PMID: 33565447.
Stolpe S, Kowall B, Scholz C, Stang A, Blume C. High unaware-
ness of chronic Kidney Disease in Germany. Int J Environ Res

@ Springer


https://doi.org/10.3389/fendo.2021.672350
https://doi.org/10.3390/ijerph16081443
https://doi.org/10.3390/ijerph16081443
https://doi.org/10.4103/jfmpc.jfmpc_1824_22
https://doi.org/10.4103/jfmpc.jfmpc_1824_22
https://doi.org/10.1016/j.jdiacomp.2017.03.004
https://doi.org/10.1016/j.jdiacomp.2017.03.004
https://doi.org/10.1007/s11255-021-02787-w
https://doi.org/10.2147/PPA.S315369
https://doi.org/10.1155/2022/4505345
https://doi.org/10.1155/2022/4505345
https://doi.org/10.3390/healthcare10081377
https://doi.org/10.4103/1319-2442.335461
https://doi.org/10.4103/1319-2442.335461
https://doi.org/10.4103/1319-2442.308344
https://doi.org/10.1007/s40200-023-01366-3
https://doi.org/10.1007/s40200-023-01366-3
https://doi.org/10.1186/s13643-018-0763-0
https://doi.org/10.1007/s11892-018-1064-7
https://doi.org/10.1007/s11892-018-1064-7
https://www.who.int/health-topics/diabetes#tab=tab_1
https://www.who.int/health-topics/diabetes#tab=tab_1

916

Journal of Diabetes & Metabolic Disorders (2024) 23:909-916

17.

18.

19.

20.

21.

22.

23.

Public Health. 2021;18(22):11752. https://doi.org/10.3390/
jjerph182211752. PMID: 34831506; PMCID: PMC8623832.
Hoegh S, Thellesen L, Christensen KB, Bergholt T, Hedegaard
M, Sorensen JL. Incidences of obstetric outcomes and sample
size calculations: a Danish national registry study based on all
deliveries from 2008 to 2015. Acta Obstet Gynecol Scand.
2020;99(1):34—41. https://doi.org/10.1111/a0gs.13700. Epub
2019 Aug 22. PMID: 31370099; PMCID: PMC6972555.

Abbas M, Rauf H, Qamar JB, Sania SRT, Martins RS, Hoodbhoy
Z. Evaluation of data analytics workshop using RStudio amongst
medical students in Pakistan. J Pak Med Assoc. 2023;73(1):222—
224. https://doi.org/10.47391/JPMA.6450. PMID: 36842055.
Narva AS, Norton JM, Boulware LE. Educating patients about
CKD: the path to self-management and patient-centered care.
Clin J Am Soc Nephrol. 2016;11(4):694-703. doi: 10.2215/
CIN.07680715. Epub 2015 Nov 4. PMID: 26536899; PMCID:
PMC4822666.

Chu L, Bhogal SK, Lin P, Steele A, Fuller M, Ciaccia A, Abit-
bol A. AWAREness of Diagnosis and Treatment of Chronic
Kidney Disease in Adults With Type 2 Diabetes (AWARE-CKD
in T2D). Can J Diabetes. 2022;46(5):464—472. doi: 10.1016/j.
j€jd.2022.01.008. Epub 2022 Feb 3. PMID: 35739044.

Donald M, Kahlon BK, Beanlands H, Straus S, Ronksley P, Her-
rington G, Tong A, Grill A, Waldvogel B, Large CA, Large CL,
Harwood L, Novak M, James MT, Elliott M, Fernandez N, Brim-
ble S, Samuel S, Hemmelgarn BR. Self-management interven-
tions for adults with chronic Kidney Disease: a scoping review.
BMJ Open. 2018;8(3):e019814. https://doi.org/10.1136/bmjo-
pen-2017-019814. PMID: 29567848; PMCID: PMC5875600.
McMahon GM, Hwang SJ, Fox CS. Residual lifetime
risk of chronic kidney disease. Nephrol Dial Transplant.
2017;32(10):1705-1709.  https://doi.org/10.1093/ndt/gfw253.
PMID: 27358274.

Dsouza B, Prabhu R, Unnikrishnan B, Ballal S, Mundkur SC,
Chandra Sekaran V, Shetty A, Moreira P. Effect of Educational

@ Springer

24.

25.

26.

intervention on knowledge and level of adherence among
Hemodialysis patients: a Randomized Controlled Trial. Glob
Health Epidemiol Genom. 2023;2023:4295613. https://doi.
org/10.1155/2023/4295613. PMID: 37033597, PMCID:
PMC10081894.

Badran A, Bahar A, Tammam M, Bahar S, Khalil A, Koni AA,
Zyoud SH. The relationship between diabetes-related knowledge
and Kidney Disease knowledge, attitudes, and practices: a cross-
sectional study. BMC Public Health. 2023;23(1):480. https://doi.
org/10.1186/s12889-023-15390-8. PMID: 36915056; PMCID:
PMC10010008.

Stolpe S, Scholz C, Stang A, Boger C, Jung B, Kowall B, Blume
C. Eine chronische Niereninsuffizienz, auch in héherem Stadium,
ist Patienten héufig unbekannt — aber warum wissen Frauen
noch seltener von ihrer Erkrankung als Ménner? [High patient
unawareness for chronic kidney disease even in later stages
- but why is it more frequent in women than in men?]. Dtsch
Med Wochenschr. 2022;147(17):¢70-e81. German. https://doi.
org/10.1055/a-1819-0870. Epub 2022 Aug 4. PMID: 35926520;
PMCID: PM(C9420553.

Jagodage MH, McGuire H, Seib A, Bonner C. Effectiveness of
teach-back for chronic Kidney Disease patient education: a sys-
tematic review. J Ren Care. 2023 Apr;3. https://doi.org/10.1111/
jorc.12462. Epub ahead of print. PMID: 37010245.

Publisher’s Note Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds
exclusive rights to this article under a publishing agreement with the
author(s) or other rightsholder(s); author self-archiving of the accepted
manuscript version of this article is solely governed by the terms of
such publishing agreement and applicable law.


https://doi.org/10.1155/2023/4295613
https://doi.org/10.1155/2023/4295613
https://doi.org/10.1186/s12889-023-15390-8
https://doi.org/10.1186/s12889-023-15390-8
https://doi.org/10.1055/a-1819-0870
https://doi.org/10.1055/a-1819-0870
https://doi.org/10.1111/jorc.12462
https://doi.org/10.1111/jorc.12462
https://doi.org/10.3390/ijerph182211752
https://doi.org/10.3390/ijerph182211752
https://doi.org/10.1111/aogs.13700
https://doi.org/10.47391/JPMA.6450
https://doi.org/10.1136/bmjopen-2017-019814
https://doi.org/10.1136/bmjopen-2017-019814
https://doi.org/10.1093/ndt/gfw253

	﻿The effect of brief educational intervention on level of awareness about chronic kidney disease among type-2 diabetes mellitus patients in Prince Sultan Military Hospital, Taif
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Results
	﻿Discussion
	﻿References


