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Abstract
Aim: Diabetes is one of the major causes of Chronic Kidney Disease (CKD). 
Epidemiological studies revealed a low knowledge of the general population about 
the disease. This study is aimed to identify the Knowledge, Attitude, and Practices 
(KAP) of patients with Type 2 Diabetes (T2D) and Chronic Kidney Disease (CKD) of 
patients in Islamabad (Capital city of Pakistan) who visited their family physicians 
from Dec 01, 2020, to Feb 28, 2021.

Methods: A quantitative, cross-sectional study using a validated questionnaire 
involving residents of Islamabad, earlier diagnosed with T2D and CKD, equal to or 
above 25 years of age, who visited their family physicians during the study period. 
Eligible participants were identified using purposive sampling. Questions about 
knowledge, attitude, and practices of disease management were asked. 

Results: A high level of Knowledge, Attitude, and Practice (KAP) was observed in the 
majority of study participants. A few areas of low knowledge identified were the 
understanding of the relationship between high blood pressure and CKD and the 
treatment of renal disease with dialysis. Attitudes regarding disease prevention, 
outcome, and burden were high but the impact and management of renal disease 
were low. High practices of prevention, consultation, behavior, modification 
were seen but practices of disease self-management, usage of traditional herbal 
medicinal substitutes, and frequent clinical visits were low.

Conclusions: While most of the areas indicated a high level of knowledge, attitude, 
and practices some low-level areas were noticed. These should be the target 
of future interventions and public health programs for T2D and CKD for further 
improvement of KAP scores. Similar studies should be conducted among other 
population subgroups in other parts of the country. Targeted interventions/public 
health programs catering to the needs of all communities should be implemented 
and evaluated for their effectiveness to improve the overall level of healthcare in 
the country.
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Introduction
Type 2 Diabetes (T2D) is a metabolic disorder that impairs the 
body’s ability to consume insulin, giving rise to a state of high 
blood sugar, if sustained for longer periods [1]. Chronic kidney 
disease is one of the most feared complications of T2D and is the 
9th leading cause of death worldwide resulting in a huge economic 
burden on health systems [1]. T2D is, therefore, considered to 
be one of the significant health problems and cardinal causes of 
death globally [2]. According to a WHO estimation of 2014, 422 
million people globally were affected by diabetes mellitus [1]. It is 

expected to become the 7th leading cause of death by 2030. This 
number is expected to rise by 592 million by 2035 [3].

If untreated, the complications arising from the disease can affect 
multiple organs. T2D doubles a person’s risk of cardiovascular 
events such as stroke or health attack [4], can impair vision 
(Retinopathy) and nerves (Neuropathy), and is the major cause 
of CKD [5]. However, an early diagnosis and proper treatment can 
reduce associated complications [6]. Early detection and proper 
intervention of this highly prevalent disease can be accomplished 
by proper awareness and knowledge of the disease. Behavioral 
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modifications including a healthy diet, regular exercise, weight 
loss, and adherence to prescribed drug therapy can help to 
achieve optimal glycemic control [6].

In developing countries, a crucial challenge of CKD patients is the 
late presentation with most patients in an advanced stage. It is 
due to a poor level of knowledge and awareness of the disease 
[7,8]. The prevalence of T2D in Pakistan is 17% [9], giving the 
country a rank of number 4 on the list of top 10 countries having 
19.4 million adults (20-79 years), Diabetes Mellitus (DM) in 2019, 
and this number will rise to 26.2 million in 2030 and will further 
jump to 37.1 million by 2045 bringing the rank one level up to 
number 3 by 2045 [10]. The prevalence is likely to rise further and 
it is projected that DM and hypertension will continue to increase 
in the emerging economies [11].

Diabetes, Knowledge, Attitude, and Practice (KAP) are vital in 
diabetes management. Several studies have used a KAP-based 
questionnaire to assess the knowledge, attitudes, and practices 
of individuals toward the DM disease [12], and supported the 
need for improved awareness of control of risk factors to prevent 
diabetes [13]. There is evidence that suggests that educated 
diabetic patients with good knowledge and health literacy 
achieve better disease control and management [14,15].

A low level of awareness, knowledge, and risk factors of CKD 
is found in previous epidemiological studies from developed 
countries. In the United States, only 24.3% of people with 
Glomerulus Filtration Rate (GFR) 15-60 ml/min were aware of 
CKD [16]. In Australia, hypertension and diabetes were cited as 
risk factors by only 2.8% and 8.6% of the population studied [17]. 
Among African Americans, few people (23.7%) had an idea of 
at least one laboratory test for kidney disease and few consider 
CKD a significant health condition [18]. A randomized controlled 
trial found a significant association between diabetes risk factors 
and motivation to make lifestyle changes with diet modifications 
and exercise habits. Also, it found a strong association between 
lifestyle modifications and reduction in waist circumference, 
body mass index, and Blood Glucose Level (BGL) [19,20].

People having an advanced CKD were aware of the disease 
though, but at this level, the kidney function had been already 
severely impaired [21]. The associated morbidity, mortality, 
economic and public health burden can be significantly reduced 
by early identification and treatment of CKD [22]. Owing to the 
health and economic benefits of preventive measures, it is critical 
to shift towards the implementation of preventive interventions 
from hospital-based interventions [23].

In Pakistan, disease management is generally decided by the 
Healthcare Provider (HCP) while patients act as the passive care 
recipient. Disease management strategies should be planned 
and guided in partnership with the HCP’s. It can be made 
possible by identifying the KAP of patients to help understand 
the factors hindering patient’s disease control. Knowing patient’s 
perspectives is an essential step towards employing innovative 
ideas to promote their health thus empowering them.

Aims
This study was aimed towards determining the level of KAP 
towards the causes, prevention, diagnosis, treatment, and 
management of T2D patients with CKD visiting General Patients 
(GPs) in Islamabad city of Pakistan from Dec 1st, 2020 to Feb 
28th, 2021. 

Methods
A cross-sectional, quantitative study is designed to identify the 
frequency of KAP in T2D patients with CKD at five private clinics 
of Islamabad based on convenience and willingness to participate 
in the study. Purposive sampling is done to identify the eligible 
participants. 

Islamabad city has a population of 116, 400,0. With a T2D 
prevalence rate of 17% [9], 98% confidence level, and 5% margin 
of error, the estimated sample size was 307, which became 338 
with an addition of 10% subjects. However, during the three-
month period (Dec 1st,2020 to Feb 28th, 2021), 422 patients 
visited the five participating clinics who met the inclusion criteria, 
375 agreed to participate in the study, and this sample size was 
considered appropriate for the study.

Patients were recruited from five General Physician (GP) clinics 
in Islamabad from December 1st, 2020 through Feb 28th, 2021, 
with the permission from GP. The study was conducted at GP 
clinics because of the convenience of researcher access and the 
availability of population of interest for the study.

All patients who visited the clinics during the study period and 
satisfied the inclusion criteria were asked to participate in the 
study. After obtaining their informed consent, patients were 
included in the study if they satisfy the inclusion criteria and were 
regarded as eligible for the study. A total of 375 patients, finally 
participated in the study.

Informed consent was obtained from the participants and they 
were guaranteed confidentiality and anonymity of their identity. 
Participants were given the right to refuse participation as the 
study was voluntary.

Data collection tool
The self-reported questionnaire was originally developed by 
an extensive literature review of already published literature 
using CKD screening index questionnaires [24] and the KAP 
questionnaire [25]. A validated questionnaire used previously 
[26] is employed for the study. The questionnaire was translated 
into Urdu and was pilot tested among 30 patients for reliability. 
On average, the questionnaire took ~10-15 min to complete. 
The questionnaire was divided into four sections; first section 
included demographic information, while the later sections 
include questions related to KAP of T2D patients with CKD.

The knowledge component: The responses to knowledge related 
questions were: “yes”, “no”, or “don’t know”. Here, a correct 
response was given a score of “2”, “1” for “don’t know” and “0” 
for an incorrect answer. The total scoring range of this section 
of 9 questions was 0-18 for each participant. A “low level of 
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knowledge” was given 0-6 score, a “medium level of knowledge” 
7-12 and a “high level of knowledge” will score equal or above 13.

The attitude component: The responses to attitude related 
questions were: “agree”, “disagree” or “neutral”. For this 
component, a score of “2” is given for a positive attitude, “1” for 
neutral, and “0” for a negative attitude. The total scoring range 
for this section of 10 questions was 0-20 with 0-7 considered 
being “low level of attitude”, 8-14 as “medium level of attitude”, 
and those scoring equal to or above 15 were considered having a 
“high level of attitude”.

The practice component: The responses to practice related 
question were: “yes” or “no”. Each item in the practice component 
was given a score of "1" for a positive practice and "0" for 
negative practice. Thus, the total scoring range for this section 
of 7 questions was 0-7 for each participant. Those with a score of 
less than 3 were considered to have a "low level of practice" and 
those scoring 4 or over a "high level of practice".

Training of interviewers and data quality assurance:  Two 
interviewers were trained by the Principal Investigator (PI) to 
collect the data and were described the purpose of the study and 
how to conduct face-to-face and telephonic interviews. Later, 
interviewer’s pilot tested the questionnaire and observed for 
their interviewing skills.

Data collection and analysis
Before administration, the questionnaire is pilot tested and 
modified based on the responses obtained. Participants were 
then asked to fill in the questionnaire (Urdu and English version). 
Verbal or written assistance is provided to those participants 
who were not able to fill and understand it. The information 
obtained is entered in Microsoft excel for cleaning and coding. 
After designing a data dictionary, data analysis was carried out on 
SPSS, version 25. 

Sociodemographic characteristics are demonstrated using 
descriptive statistics from section A of the questionnaire. The 
frequency of responses to the KAP questions was expressed in 
total and percentages. 

Results
Complete data of all participants is demonstrated in tables. The 
sample size comprised 375 people aged 27-95 years (55.4 ± 9.99). 
The majority of participants were aged 46-55 years (36.36%) 
followed by 66-75 years (25.06%) with almost an equal number 
of male (48%) and female (52%) participants. 45.9% were 
employed, while 54.1% were unemployed. The majority of the 
participants were married (77%), 11% single, 12% divorced, and 
widowed (Tables 1-5).

Variables Categories n Percentages (%)

Age (years)

25-35 15 4
36-45 23 6.13
46-55 136 36.36
56-65 85 22.6
66-75 94 25.06
>76 22 5.86

Gender
Male 180 48

Female 195 52
Employment 

status Employed 172 45.86

Unemployed 203 54.13

Marital status

Single 41 10.93
Married 289 77.06
Divorced 14 3.73
Widowed 31 8.26

Table 1:  Demographic characteristics of study participants (n=375).

Question Response n %
Do an unhealthy diet and lack of 
physical activity increase the risk 

of diabetes?

Yes 322 85.86
No 23 6.13

Don’t know 30 8

Can diabetes lead to kidney 
disease?

Yes 302 80.53
No 21 5.6

Don’t know 52 13.86
Does high blood pressure worsen 

kidney disease in people with 
diabetes?

Yes 290 77.33
No 22 5.86

Don’t know 60 16
Is kidney disease in people with 

diabetes diagnosed at the hospital 
by doing blood tests?

Yes 328 87.46
No 19 5.06

Don’t know 28 7.46
Does a person with kidney 

problems have certain symptoms 
that can alert him/her to seek 

medical attention?

Yes 334 89.06
No 13 3.46

Don’t know 28 7.46

Does the kidney remove the waste 
from the human body?

Yes 304 81.33
No 12 3.2

Don’t know 59 15.73
Is the kidney involved in 

maintaining normal blood 
pressure and other functions like 

blood formation?

Yes 298 79.46
No 18 4.8

Don’t know 57 15.2

Does dialysis completely treat 
kidney disease in people with 

diabetes?

Yes 96 25.6
No 92 24.53

Don’t know 187 49.86
Do people with chronic kidney 
disease in the final stage need 

kidney transplant/ surgery 
overseas?

Yes 311 82.9
No 33 8.8

Don’t know 31 8.2

Table 2:  Frequency of response on knowledge related questions n=375.

Question Response n %
Do you believe that kidney disease in 

people with diabetes is a big problem in 
Pakistan?

Agree
Disagree
Neutral

334
6

35

89.06
1.6

9.33

Are you interested in knowing whether 
your kidney status is normal or not?

Agree
Disagree
Neutral

342
8

25

91.2
2.13
6.66

Will knowledge about your kidney 
condition make you worry about 

yourself?

Agree
Disagree
Neutral

 297
44
36

79.2
11.73

9.6

I will be able to bear the financial costs 
linked to kidney disease?

Agree
Disagree
Neutral

53
289
33

14.13
77.06

8.8

I think my family deserves to know 
about my kidney status/function?

Agree
Disagree
Neutral

346
14
15

92.26
3.73

4
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I have considered a plan if my kidney 
disease progress to the final stage?

Agree
Disagree
Neutral

145
124
106

38.66
33.06
28.26

I think kidney disease is a potential 
threat to my current life in terms of daily 

activities such as working, socializing, 
and community status?

Agree
Disagree
Neutral

330
16
29

88
4.26
7.73

Kidney disease will not affect my health 
and lifestyle in anyway.

Agree
Disagree
Neutral

57
245
73

15.2
65.33
19.46

I believe people with diabetes and 
kidney disease should follow all the 

medical advice given to them to prevent 
worsening of their disease.

Agree
Disagree
Neutral

341
26
8

90.93
6.93
2.13

I think my family members need to be 
checked for diabetes and kidney damage 

if they are more than 40 years old

Agree
Disagree
Neutral

339
12
24

90.4
3.2
6.4

Table 3:  Frequency of response on attitude related questions n=375.
Question Response n %

Have you attended most or all of your 
booked clinics?

Yes 247 65.86
No 128 34.13

Did you undergo routine blood tests to 
check your kidney function every year?

Yes 221 58.93
No 154 41.06

Did you attempt to check your sugar level 
on non-clinic days at your own expense?

Yes 203 54.13
No 172 45.86

Did you make any efforts to reduce your 
risk factors, if you have any as advised by 

your doctor?

Yes 308 82.13

No 67 17.86

If you find out that you have kidney 
disease, would you take traditional 

healing/ medicine?

Yes 174 46.4

No 201 53.6

Did you change your diet after knowing 
about your kidney disease?

Yes 212 56.53
No 163 43.46

If you find out you have kidney disease, 
would you consult a doctor?

Yes 375 100
No 0 0

Table 4:  Frequency of response on practice related questions n=375.
Variables N %

Knowledge
Low level of knowledge (0-6) 3 0.8

Medium level of knowledge (7-12) 104 27.7
High level of knowledge (13-18) 268 71.5

Attitude
Low level of attitude (0-7) 6 1.6

Medium level of attitude (8-14) 96 25.6
High level of attitude (15-20) 273 72.8

Practice
Low level of practice (0-3) 41 11

High level of practice (4-7) c 334 89
Table 5:  Distribution of responses by level of KAP.

Distribution of responses by level of KAP
71.5% of the participants had a high level of knowledge regarding 
the function of the kidney and the causes, prevention, diagnosis, 
and treatment of T2D/CKD (Score of 13-18). Similarly, 73% had 
a high level of attitude regarding prevention, burden, impact, 
effect, awareness, and future implications of T2D/CKD (Score of 
15-20). 89% had a high level of practice towards prevention, self-
management, behavior modification, medical consultation and 

health-seeking behavior (Score over 4).

Discussion
Despite having enough evidence to suggest that the risk of 
diabetes can be reduced by lifestyle changes [27], a dilemma 
of developing countries is the lack of awareness of the chronic 
complications of the disease and its early management. Also, 
it has been found that 30% of the population does not take up 
community services [28].

The results of this study are promising as a high level of 
Knowledge, Attitude and Practices (KAP) (71.5%, 72.8%, and 89% 
respectively) are observed. Awareness of the CKD was generally 
high apart from few areas in which low scores were attained, 
such as the relationship between diabetes and blood pressure 
and the need for transplant surgery in end-stage kidney disease. 

Attitudes regarding disease prevention, outcome, and burden 
were high but the impact and management of renal disease 
were low. High practices of prevention, consultation, behavior, 
modification were seen but practices of disease self-management, 
usage of traditional herbal medicinal substitutes, and frequent 
clinical visits were low.

In previous studies on Pakistan’s general population, a low level 
of knowledge of diabetes risk factors, management, and care was 
found [29] in a study, while another found a lack of knowledge of 
diabetes especially in females and illiterates in another suburban 
town of a Pakistani city [30]. Various other studies such as BQ 
town and Gaddap study of Karachi towns [31] revealed poor 
knowledge, few positive attitudes, and bad practices of patients 
regarding disease management of the disease. 

A possible explanation of the conflicting findings of our study to 
those of previous studies from Pakistan could be a high literacy 
rate (87%) of Islamabad residents [32] as compared to 59% 
literacy rate of the whole country [33], and a low sample size of 
past studies. 

Various other global studies on T2D/CKD revealed a poor level 
of various aspects of knowledge such as definition, risk factors, 
diagnosis causes, symptoms, and treatment [18,34,35]. Thus, 
low-rate parameters of knowledge need to be evaluated and 
targeted in future interventions for diabetic awareness programs. 
Similarly, a range of attitudes from a high (97%) level of attitude 
regarding health concerns, economic and social impacts of 
kidney disease in Tanzania [36], to a poor (60%) attitude in Iranian 
participants [37] was identified. 

The overall attitude was high in our study. Since behavior is 
influenced by attitude, our study predicts positive behavioural 
outcomes. Certain areas of low attitudes must be improved. Good 
practices towards disease are imperative to reduce associated 
morbidities and mortalities. In a Tanzanian study, patients were 
subjected to a high mortality rate due to the usage of traditional 
healing medicines as they lacked the knowledge of the disease 
and its effective management [36]. 

This study has shown that diabetics do visit physicians. It is the 
responsibility of the physician to educate the patient regarding 
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the control of diabetes and its chronic complications. There 
is increasing evidence that diabetes can be managed in a 
community by increasing awareness and there is a dire need to 
start nationwide diabetic education programs to prevent this 
prevalent disease that is associated with multiple comorbidities 
and mortalities. Such programs proved to be a cost-effective 
preventive strategy in many countries [38-40]. 

Furthermore, diabetes-related KAP of family physicians also need 
to be improved while treating and educating patients. A study 
from Pakistan found that more than 90% of family physicians 
treated diabetics and found deficiencies in the KAP of GPs 
towards diabetes in rural and urban areas [41], so GP practices 
should be improved for treating and educating diabetics.

Diabetes management can be improved in South Asia by initiating 
diabetic programs that focus on improving communication with 
the healthcare provider, address misconceptions, and employ 
culture-specific strategies [42,43].

Conclusion
While most of the areas of our study indicated a high level of 
knowledge, attitude, and practices but for some in which low 
levels are obtained. These low-level areas should be the target 
of future interventions and public health programs for T2D and 
CKD. It will eventually lead to further improvement in the overall 
KAP scores. Moreover, there is a dire need to conduct similar 
studies for other population subgroups targeting those of low 
socioeconomic status, literacy levels, and ethnicities in other 
parts of the country. It will help to design tailored interventions 
for those populations and improve public health as a whole by 
preventing further marginalization of vulnerable communities.

Additionally, education material on the causes, prevention, and 
management of the disease catering to the needs and cognitive 
skills of the targeted populations should be made available. 
Behavioral change communication material for the targeted 
populations will be helpful to create awareness and provide 
education about the disease. 

The effectiveness of the programs should be identified by 
large-scale studies and intervention studies to improve overall 
population health.

Strengths and Limitations
One of the main strengths of this study is probably that it is likely 
to be the first study of KAP of T2D and CKD among Islamabad 
residents visiting private clinics. However, it has some limitations 
which include small scope, sample size, and short time frame. The 
sample size is not representative of an entire population, of low 
socioeconomic status, literacy levels, and of those visiting public 
hospitals. There should be more research on those population 
groups.

Acknowledgment
I acknowledge the immense efforts and contribution of 
interviewers in data collection. Besides, I would also like to thank 
the clinical staff for their support and cooperation in the data 
collection.

References
1. WHO (2016) Global Report on Diabetes. World Health Organization.

2. Lozano R, Naghavi M, Foreman K, Lim S, Shibuya K, et al. (2012) 
Global and regional mortality from 235 causes of death for 20 
age groups in 1990 and 2010: A systematic analysis for the Global 
Burden of Disease Study 2010. Lancet 380: 2095-2128.

3. Guariguata L, Whiting DR, Hambleton I, Beagley J, Linnenkamp U, 
et al. (2014) Global estimates of diabetes prevalence for 2013 and 
projections for 2035. Diabetes Res Clin Pract 103: 137-149.

4. Sarwar N, Gao P, Seshasai SR, Gobin R, Kaptoge S, et al. (2010) 
Diabetes mellitus, fasting blood glucose concentration, and risk of 
vascular disease: A collaborative meta-analysis of 102 prospective 
studies. Lancet 375: 2215-2222.

5. Saran R, Li Y, Robinson B, Ayanian J, Balkrishnan R, et al. (2015) 
US Renal Data System 2014 Annual Data Report: Epidemiology of 
Kidney Disease in the United States. Am J Kidney Dis 66: S301-S305.

6. Nathan DM, Buse JB, Davidson MB, Ferrannini E, Holman RR,  et al. 
(2009) Medical management of hyperglycemia in type 2 diabetes: 
A consensus algorithm for the initiation and adjustment of therapy: 
a consensus statement of the American Diabetes Association and 
the European Association for the Study of Diabetes. Diabe Care 32: 
193-203.

7. Obrador GT, Levin A (2019) CKD Hotspots: Challenges and Areas of 
Opportunity. Semin Nephrol 39: 308-14.

8. Vassalotti JA, Fox CH, Becker BN (2010) Risk factors and screening 
for chronic kidney disease. Adv Chronic Kidney Dis 17: 237-245.

9. Aamir AH, Ul-Haq Z, Mahar SA, Qureshi FM, Ahmad I, et al. (2019) 
Diabetes Prevalence Survey of Pakistan (DPS-PAK): prevalence of 
type 2 diabetes mellitus and prediabetes using HbA1c: A population-
based survey from Pakistan. BMJ Open 9: e025300.

10. IDF Diabetes Atlas 7th Edition (2015) International Diabetes 
Federation (IDF). 

11. Mathers CD, Loncar D (2006) Projections of global mortality and 
burden of disease from 2002 to 2030. PLoS Med 3: e442.

12. Herath HMM, Weerasinghe NP, Dias H, Weerarathna TP (2017) 
Knowledge, attitude and practice related to diabetes mellitus 
among the general public in Galle district in Southern Sri Lanka: A 
pilot study. BMC Public Health 17: 535.

13. Islam FM, Chakrabarti R, Dirani M, Islam MT, Ormsby G, et al. (2014) 
Knowledge, attitudes and practice of diabetes in rural Bangladesh: 
the Bangladesh Population based Diabetes and Eye Study (BPDES). 
PLoS One. 9: e110368.

14. Powers MA, Bardsley J, Cypress M, Duker P, Funnell MM, et al. 
(2015) Diabetes Self-Management Education and Support in Type 
2 Diabetes: A Joint Position Statement of the American Diabetes 
Association, the American Association of Diabetes Educators, and 
the Academy of Nutrition and Dietetics. J Acad Nutr Diet 115: 1323-
1334.

https://doi.org/10.1016/S0140-6736(12)61728-0
https://apps.who.int/iris/bitstream/handle/10665/204871/9789241565257_eng.pdf;jsessionid=A7A9A29F9901F70E66D7FBB0A8359A82?sequence=1
https://doi.org/10.1016/j.diabres.2013.11.002
https://doi.org/10.1016/S0140-6736(10)60484-9
https://doi.org/10.1053/j.ajkd.2015.05.001
https://doi.org/10.2337/dc08-9025
https://doi.org/10.1016/j.semnephrol.2019.02.009
https://doi.org/10.1053/j.ackd.2010.03.003
https://doi.org/10.1136/bmjopen-2018-025300
https://doi.org/10.1371/journal.pmed.0030442
https://doi.org/10.1186/s12889-017-4459-5
https://doi.org/10.1371/journal.pone.0110368
https://doi.org/10.2337/diaclin.34.2.70


6

ARCHIVOS DE MEDICINA
ISSN 1698-9465

2021
Vol.6 No.4:13

Journal of Healthcare Communications

© Under License of Creative Commons Attribution 3.0 License 

15. Rani PK, Raman R, Subramani S, Perumal G, Kumaramanickavel 
G, et al. (2008)  Knowledge of diabetes and diabetic retinopathy 
among rural populations in India, and the influence of knowledge of 
diabetic retinopathy on attitude and practice. Rural Remote Health 
8: 838.

16. Coresh J, Holt BD, Astor BC, Briggs JP, Eggers, et al. (2005) Chronic 
kidney disease awareness, prevalence, and trends among U.S. 
adults, 1999 to 2000. J Am Soc Nephrol 16:180-188.

17. White SL, Polkinghorne KR, Cass A, Shaw J, Atkins RC, et al. (2008) 
Limited knowledge of kidney disease in a survey of AusDiab study 
participants. Med J Aust 188: 204-208.

18. Waterman AD, Browne T, Waterman BM, Gladstone EH, Hostetter T 
(2008) Attitudes and behaviors of African Americans regarding early 
detection of kidney disease. Am J Kidney Dis 51: 554-562.

19. Moore SM, Hardie EA, Hackworth NJ, Critchley CR, Kyrios M, et al. 
(2011) Can the onset of type 2 diabetes be delayed by a group-
based lifestyle intervention? A randomised control trial. Psychol 
Health 26: 485-499.

20. Critchley CR, Hardie EA, Moore SM (2012) Examining the 
psychological pathways to behavior change in a group-based 
lifestyle program to prevent type 2 diabetes. Diabetes Care 35: 699-
705.

21. Plantinga LC, Boulware LE, Coresh J, Stevens LA, Miller ER, et al. 
(2008) Patient awareness of chronic kidney disease: trends and 
predictors. Arch Intern Med 168: 2268-2275.

22. Levey AS, Atkins R, Coresh J, Cohen EP, Collins AJ, et al. (2007) Chronic 
kidney disease as a global public health problem: approaches and 
initiatives - A position statement from Kidney Disease Improving 
Global Outcomes. Kidney Int 72: 247-259.

23. Bergman M, Buysschaert M, Schwarz PE, Albright A, Narayan 
KV, et al. (2012) Diabetes prevention: Global health policy and 
perspectives from the ground. Diabetes Manag (Lond) 2: 309-321.

24. Khalil AA, Al-Modallal HM, Abdalrahim MS, Arabiat DH, Abed MA, et 
al. (2014) Development and psychometric evaluation of the Chronic 
Kidney Disease Screening Index. Ren Fail 36: 1200-1207.

25. Stanifer JW, Karia F, Voils CI, Turner EL, Maro V, et al. (2015) 
Development and validation of a cross-cultural knowledge, 
attitudes, and practices survey instrument for chronic kidney 
disease in a Swahili-speaking population. PLoS One 10 :e0121722.

26. Alvis Zibran M, Mohammadnezhad M (2019) Management of Type 
2 Diabetes and Chronic Kidney Disease in Fiji in 2018: Knowledge, 
Attitude, and Practice of Patients. Rev Diabet Stud 15: 26-34.

27. Saaristo T, Moilanen L, Hyovalti KE, Vanhala M, Saltevo J, et al. 
(2010) Lifestyle intervention for prevention of type 2 diabetes in 
primary health care: one-year follow-up of the Finnish National 
Diabetes Prevention Program (FIN-D2D). Diabe Care 33: 2146-2151.

28. Nirmalan PK, Katz J, Robin AL, Krishnadas R, Ramakrishnan R, et 
al. (2004) Utilisation of eye care services in rural south India: the 
Aravind Comprehensive Eye Survey. Br J Ophthalmol 88: 1237-1241.

29. Gillani AH, Amirul Islam FM, Hayat K, Atif N,  et al. (2018) Knowledge, 
Attitudes and Practices Regarding Diabetes in the General 
Population: A Cross-Sectional Study from Pakistan. Int J Environ Res 
Pub Hea 15: 1906.

30. Memon MS, Shaikh SA, Shaikh AR, Fahim MF, Ahmed N (2015) An 
assessment of knowledge, attitude and practices (KAP) towards 
diabetes and diabetic retinopathy in a suburban town of Karachi. 
Pak J Med Sci 31: 183-188.

31. Qidwai UF, Memon MS (2013) Knowledge, Attitude, Practice (KAP) 
regarding Diabetes and Diabetic Retinopathy (DR): A Study of 
Gaddap Town in Karachi. Pesha Medi Colle 11: 212.

32. Wikipedia (2017) Demographics of Islamabad.

33. O'Neill A (2021) Pakistan-Literacy rate. Economy and Politics: 
International. 

34. Yusoff DM, Yusof J, Kueh YC. Knowledge, attitude and practices of the 
risk for chronic kidney disease among patients in a tertiary teaching 
hospital. The Malaysian Journal of Nursing (MJN). 2016;8(2):3-11.

35. Khalil A, Abdalrahim M (2014) Knowledge, attitudes, and practices 
towards prevention and early detection of chronic kidney disease. 
Int Nurs Rev 61: 237-245.

36. Stanifer JW, Turner EL, Egger JR, Thielman N, Karia F, et al. 
Knowledge, Attitudes, and Practices Associated with Chronic Kidney 
Disease in Northern Tanzania: A Community-Based Study. PLoS 
One. 2016;11(6):e0156336.

37. Roomizadeh P, Taheri D, Abedini A, Mortazavi M, Larry M, et al. 
(2014) Limited knowledge of chronic kidney disease and its main 
risk factors among Iranian community: an appeal for promoting 
national public health education programs. Int J Health Policy 
Manag 2: 161-166.

38. Paulweber B, Valensi P, Lindstrom J, Lalic NM, Greaves CJ, et al. 
(2010) A European evidence-based guideline for the prevention of 
type 2 diabetes. Horm Metab Res 42: S3-S36.

39. Lindstrom J, Neumann A, Sheppard KE, Anuszewska GA, Greaves CJ, 
et al. (2010) Take action to prevent diabetes--the IMAGE toolkit for 
the prevention of type 2 diabetes in Europe. Horm Metab Res 42: 
S37-S55.

40. Pajunen P, Landgraf R, Muylle F, Neumann A, Lindstrom J, et al. 
(2010) Quality indicators for the prevention of type 2 diabetes in 
Europe IMAGE. Horm Metab Res 42 Suppl 1: S56-S63.

41. Shera AS, Jawad F, Basit A (2002) Diabetes related knowledge, 
attitude and practices of family physicians in Pakistan. J Pak Med 
Assoc 52: 465-470.

42. Sohal T, Sohal P, Shier KM, Khan NA (2015) Barriers and Facilitators 
for Type-2 Diabetes Management in South Asians: A Systematic 
Review. PLoS One 10: e0136202.

43. Nida A (2021) Patient Access to Health Records: A Case for 
Healthcare Improvement. J Health Commun Vol.6 No.2:3. J Health 
Commun 2: 3.

https://doi.org/10.1681/ASN.2004070539
https://doi.org/10.5694/j.1326-5377.2008.tb01585.x
https://doi.org/10.1053/j.ajkd.2007.12.020
https://doi.org/10.1080/08870440903548749
https://doi.org/10.2337/dc11-1183
https://doi.org/10.1001/archinte.168.20.2268
https://doi.org/10.1038/sj.ki.5002343
https://doi.org/10.2217/dmt.12.34
https://doi.org/10.3109/0886022x.2014.928969
https://doi.org/10.1371/journal.pone.0121722
http://dx.doi.org/10.1900/RDS.2019.15.26
https://doi.org/10.2337/dc10-0410
https://doi.org/10.1371/journal.pone.0136202
https://doi.org/10.1055/s-0029-1240975
https://doi.org/10.1055/s-0029-1240928
https://dx.doi.org/10.15171/ijhpm.2014.37
https://doi.org/10.1111/inr.12085
http://dx.doi.org/10.12669/pjms.311.6317
https://doi.org/10.3390/ijerph15091906
http://dx.doi.org/10.1136/bjo.2004.042606



