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Abstract

Background: Frequency of type 2 diabetes is very much elevated in Kerala in comparison with other states. Essential and 
effectual regulation of the illness could avert and thus delay complications. Good dietary practice is an important component 
in diabetes management. 

This study aims to assess the regimen applications and related elements among patients with type 2 diabetes in Malappuram 
district of Kerala.

Methods: A cross-sectional survey was done among 304 patients with type 2 diabetes selected by cluster sampling from 
randomly chosen electoral divisions of Malappuram block panchayat of Kerala. A systematic interview was performed in 
order to evaluate the frequency and prevalence of quality regimen practices among patients distressed with type 2 diabetes 
and factors associated with it. Good dietary practice was a single composite outcome created out of 5 independent variables.

Results: The prevalence of good dietary practice among patients with type 2 diabetes was 20.4%. Elements like self-
announced hardness in following a healthy balanced regimen (adjusted odds ratio [AOR]: 0.19 [0.09-0.41]), physical help 
from a family member to follow good dietary practices (AOR: 2.89 [1.24-6.75]), companionship of peer or family member in 
practicing good dietary practice (AOR: 2.23 [1.07-4.66]), and regular blood sugar monitoring (AOR: 2.74 [1.27-5.94]) were 
remarkably linked with quality regimen practices.

Conclusion: Prevalence of good dietary practices within patients with type 2 diabetes was found to be very low. Interventions 
for improvement in good dietary practices should include methods like regime counselling which can actually guide the 
patients to outgrow their recognized health issues. During difficult times like these, most of the patients desire great family 
assistance and help from others who would like to conduct good regimen practices with the patients.
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Introduction

The world is undergoing a major type 2 diabetes health prob-
lem in adults. Its prevalence is on the peak in India in sync 
with the inactive life conditions adopted and other environ-
mental factors. The number of people living with diabetes in 
India is calculated as the second most in the world as stated 
by the International Diabetes Federation (2017). Lately, num-
ber of people with type 2 diabetes with in a population-based 
sample in India was 10.4% among 20 to 79 year olds.1

Diabetes management involves adoption of lifelong 
healthy lifestyle measures like healthy dietary practice and 
physically active days, in addition to any pharmacological 
treatment. Significant regimen applications play a major role in 

paving the way for the reduction of the disease impediments.2 
The main aim of quality regimen applications is to enhance 
life standard, status of wellness, and reduce the incidence of 
other noncommunicable disease risk components and so as 
to block adverse obstacles. Substantiation is well done and 
healthy dietary practice can help to achieve glycemic control3 
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and it could decrease glycosylated hemoglobin (HbA1c) by 
1.0% to 2.0% and can further improve clinical and metabolic 
outcomes.4 Glycemic control can be improved by both degree 
of caloric restriction and weight reduction.5 Healthy dietary 
practice can enhance various factors which include obesity, 
hypertension, insulin release, and responsiveness. Absence of 
healthy dietary practice is a crucial declining factor in attaining 
glycemic control in type 2 diabetes. Despite the priority of 
healthy dietary practice in the regulation of type 2 diabetes, 
diabetic patients are generally not aware of its value in assuring 
better glycemic control.6,7 Communities with educational 
qualities and social improvement also fail to acknowledge 
the importance of healthy dietary applications.4-7 Healthy 
dietary practice alone may suffice to assist the diabetic patient 
perpetuate normal glycemic levels. Various studies found that 
diet involving low carbohydrate and high protein will help to 
achieve the glycemic control in untreated diabetes.8,9

Achieving glycemic control and healthy dietary practice 
in patients has demonstrated an actual challenge to health 
practitioners in many South Asian countries. According to  
Benoit et al,10 it was depicted that only 38% of type 2 diabetes 
patients had good glycemic control and mean HbA1c is 8.3%.10 
A study from South Kerala demonstrated that only 27% 
patients ingested within 35% of their prescribed carbohydrate 
intake.7 Further studies in Mexico and Thailand portrayed 
noncompliance rates to healthy dietary practice of 62% and 
45.7%, respectively.11,12 To evaluate the present scenario in 
accordance to healthy dietary practice and glycemic control 
in India, we committed ourselves to conduct a survey within 
diabetic patients of Kerala, the “diabetic capital of India.”13 
As far as we researched, no prior studies have been performed 
from Kerala marking these affairs.

Subjects and Methods

This was a cross-sectional survey. We conducted this survey 
in Malappuram, the most populous district of Kerala state; it 
is considered as a typical representative of the districts of 
Kerala in terms of human development index (score of the 
district was 0.67, the same as average of the state in 2011), 
life expectancy (70.5 years compared with the state average 
of 70.6 years), and literacy rate (89.4% compared with the 
state average of 90.9%).14,15 

A study was conducted in Tamil Nadu (2012) and 
resulted in a good dietary practice of 29% across diabetic 
patients.16 The sample size was calculated accordingly. The 
procedure of sample selection followed was cluster sampling 
and hence an effect of 2 (arbitrarily) was taken. Sample size 
was calculated by N = 4P × Q/D2 (P = 0.29 Q = 0.71) and 
D was arbitrarily taken as 8% or 0.08. By considering the 
design effect, 257.38 was the sample size. By examining a 
nonresponse rate of 20%, 308.85 was the sample size and it 
got rounded to 310. But we included only 304 subjects in the 
study due to missing entries and incomplete data.  

We used multistage cluster sampling technique to 
identify the self-reported diabetic patients and depicted 
in Figure 1. Of the 15 block panchayaths in Malappuram 
district, Malappuram block panchayath was arbitrarily 
selected for the study. Block panchayath is local self-
government body at tehsil level and is a link between gram 
panchayath and zila panchayath of the 3-tier panchayath raj 
system in India. The block panchayath was further divided 
into electoral wards. Average population of a ward was 
4321, ranging from 628 to 8457. We selected 24 wards 
randomly from a total of 117 wards. Each electoral ward 
was considered as a cluster. 

We enrolled 13 self-reported diabetic patients from each 
of the divisions based on the following inclusion criteria:  
(a) age 25 years or more, (b) having a diagnosis of diabetes by 
a modern medical practitioner, (c) diabetic for minimum 1 year 
at the data collection date (from the date of first prescription till 
the date of data collection). Individuals with severe physical 
or cognitive impairments, gestating women, and subjects 
with medical conditions with dietary restrictions (eg, chronic 
kidney disease) were excluded from the study. The main area 
of the ward was identified  with the assistance of a local guide/
person. Using a spin bottle method, house visits were guided 
in a fine manner. The first house along the selected path was 
recognized by selecting a number between 1 and 10 in random. 
Commencing from the first house, successive houses were paid 
visited until 13 diabetic patients were included. If more than 1 
qualified member was available in the household, the subject 
for the study was taken by lottery method. Eligible patients 
were spoken from consecutive households till a cluster of 13 
patients were acquired from each ward. 

Ethics

Prevailing guidelines and standards of ethical conduct of 
research on human subjects were followed in the study. The 
ethical approval of the study was granted from the Institutional 
Ethics Committee of Sree Chitra Tirunal Institute for Medical 
Science and Technology, Trivandrum (Ref no: SCT/IEC-
480/2013). We obtained written informed consent from all 
the subjects in the study with the freedom to deny from the 
study at any time during the interview. 

Evaluation of Dietary Pattern

We used a pretested interview schedule to acquire demographic 
and clinical factors and to identify the dietary pattern. Socio 
economic status (SES) was determined in 3 groups placed on 
the type of floor of the household. We also used international 
physical activity questionnaire-short form (IPAQ) to estimate 
the physical activity and general self-efficacy scale evolved by 
Matthias Jerusalem and Ralf Schwarzer to measure the general 



38 HAP Journal of Public Health and Clinical Medicine 1(1)

Figure 1. Sample Selection Procedure.

self-efficacy of study subjects. Information on the following 
variables was also obtained: sociodemographic variables (age, 
sex, family type, socioeconomic status, and marital status), fac-
tors related to patient empowerment (responsible person in 
cooking, decision-making role, completed years of education, 
and occupation), diabetes and treatment-related factors (system 
of medicine, regularity in blood sugar monitoring and medica-
tion pattern, type of health facility used) and structural or  
facilitating factors (type of information, source of information, 
barriers to purchase healthy diet caused by cost, availability, 
taste, obstacles in work place, and family assistance).

Dietary practice was measured by 5 dietary behaviors 
namely fruits and vegetable intake, fat, salt, and sugar in diet 
and snacking behaviors. A composite outcome variable of 
healthy dietary practice was defined as “having not more than 
one undesirable dietary practice.”6,13,14 By undesirable dietary 
practice, we meant low fruits and vegetable platter, high fat, salt 
and sugar diet, and unsound refreshment behaviors. Definitions 
of unhealthy behaviors we used, are as follows.6,13,14

• Low fruits and vegetable serving: Patients with 
intake of less than or equal to 3 servings weekly. (The 
World Health Organization [WHO] recommends 
5 servings for fruits and vegetables per week. The 
study considers 3 as the number of servings since 
number of applicants met the WHO criteria was very 
few.)

• High fat diet: Patients with intake of high fat food for 
more (fried nonvegetarian dishes) more than 1 day 
weekly or who reported intake of fried food items with 
main course “often”/“always.”

• High salt diet: Patients with high salt intake like 
papad, pickles, and dried fish more than 1 day weekly 
or adding salt often at table.

• High sugar diet: Patients with intake of high levels of 
starch (like maida and white rice) or sugar contented 
beverage more than 1 day weekly.

• Unsound snacking behavior: Patients with intake of 
junk food or snacks more than a day in a week.6
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Statistical Analysis

Descriptive statistics were used to outline the sociodemo-
graphic and clinical characteristics and their dietary practices. 
Bivariate and multivariate logistic regression analyses were 
performed using dietary practices as an outcome variable. 
Chi-square test was used to examine the relationship between 
the predictor variables and dietary practices in bivariate anal-
ysis. The variables were evident to be remarkably linked  
(P < .05) with deficient dietary practices in the bivariate anal-
ysis and was encompassed in a multiple logistic regression 
model. All statistical analyses were executed using Statistical 
Package for Social Sciences for Windows (version 17.0, IBM 
SPSS).

Results

Total sample size was 304. Distribution of sociodemographic 
variables was described in Table 1. The mean age of the 
sample population was 55 years (28 years-86 years), 56.2% 
were women, and only 5.6% were having more than 10 years 
of schooling. Mean duration of diabetes was 7.44 ± 5.84 
years (1 month-16 years). Most patients got some form of 
dietary advice, mainly from a doctor (86.8%). Majority of the 
patients have trouble following a low salt, sugar, and fat diet 
(46.1%) and the main barrier for not adhering to this regimen 
was low taste and not culturally acceptable. Nonadherence 
in consuming more fruits and vegetables were reported by 
13.2% and the main barrier was the cost of the fruits and 
vegetables. Nearly 27% of patients have no family support 
for following good dietary practices. Forty-seven percent of 
study subjects have other family members to help control the 
diet. Forty-one percent of the study subjects have good family 
support to follow good dietary practice. Mean self-efficacy 
score of the study population was 28.84 ± 8.67 and median 30 
with a Cronbach’s alpha of 0.97. The least score was 10 and 

utmost score was 40. A total of 36 (11.8%) subjects described 
that diet had no crucial role in the diabetic control. Quality 
understanding about difficulties of diabetes was reported by 
204 (67.1%). Mean self-efficacy score of the study subjects 
was 28.84 ± 8.67, given a possible range of 16.2-34.64. A total 
of 14% of study subjects had free treatment and the remaining 
carried out the expenses by themselves. Among the subjects, 
19.7% (n = 60) had sedentary in their lifestyle and 38.2%  
(n = 118) had sitting time more than 6 h. Sixty-two percent of 
the subjects were unemployed at the time of the study. Forty-
nine percent of the participants considered themselves the 
decision-makers in purchasing the food items for the family. 
The factors contributing the patient empowerment in deciding 
the dietary choices were explained in Figure 2.

Seventy-nine percent of the subjects are not taking 
medications regularly. Only 49% of the subjects are 
monitoring the blood sugar regularly. Nearly three-fourths of 
the study subjects (75.3%) having low fruits and vegetable 
intake (explained in Figure 3). Only 20.4% of the subjects 
met our criteria of good dietary practice. 

 Older age group (more than 55 years), currently married 
(married within 1 year), lower level of education (completed 
years of education less than 10 years), no considerable 
difficulty in consuming low salt/sugar/fat diet, not having 
frequent moving for work or other purposes (travelling 
outside from home by vehicle or walk), having a family 
member to follow or support healthy dietary practice, lower 
general self-efficacy score, sitting time more than 6 h and 
duration of diabetes more than 6 years, and frequent blood 
sugar monitoring (5 or more) in the 6 months prior to the date 
of data collection are the variables significantly associated 
with good dietary practice in bivariate analysis (P < .05). In 
addition to all variables significant at the bivariate level, sex, 
availability of another person who had a role in diet control of 
the patient, and medication consumption pattern as per advice 
were considered, as crude P values were <.10 and there 
could be underlying relationships of these variables to other 

Table 1. Distribution of Sociodemographic Variables Among the Sample.

Variables Male Female Total

Age group 
25-44
45-64
65 and above 

19 (14.3%)
82 (61.6%)
32 (24.1%)

28 (16.4%)
106 (62%)
37 (21.6%)

47 (15.5%)
188 (61.8%)
69 (22.7%)

Socioeconomic status
High
Middle
Low

38 (28.6%)
32 (24.1%)
63 (47.3%)

45 (26.3%)
33 (19.3%)
93 (54.4%)

83 (27.3%)
65 (21.4%)
156 (51.3%)

Marital status 
Widowed/Separated 
Married 

2 (1.5%)
131 (98.5%)

55 (32.2%)
116 (67.8%)

57 (18.8%)
247 (81.2%)

Type of family
Nuclear/Extended
Joint 

123 (92.5%)
10 (7.5%)

163 (95.3%)
8 (4.7%)

286 (94.1%)
18 (5.9%)

Source: Crossectional survey among the households of Malappuram, 2017.
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Figure 2. Distribution of Patient Empowerment Factors.

Figure 3. Distribution of Dietary Practices.

Source: Crossectional survey among the households of Malappuram, 2017.

potential predictors like education, occupation, self-efficacy, 
and so on. SES was included as it was expected to influence 
the effect of self-efficacy on dietary practice. 

On multivariate analysis, having the family member 
to remind on healthy dietary practice (adjusted odds ratio 
[AOR]: 2.89 [1.24-6.75]), having peer in controlling or 
advising for healthy dietary practice (AOR: 2.23 [1.07-4.66]), 
and undertaking blood sugar monitoring more than once in a 

month (AOR: 2.74 [1.27-5.94]) were appreciably related with 
healthy  dietary practice among type 2 diabetes patients.

Study subjects were asked to report on food items 
and behaviors that they thought as unhealthy for them. 
The consumption of foods like sugar and red meat were 
generally perceived as unhealthy. However, there was 
no association between this perception and good dietary 
practice. Approximately 10 percentage of the subjects trusted 
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that fruits are unhealthy for diabetic patients. Around half of 
the patients accepted that they were keeping a healthy diet 
all over the week. The factors determining the good dietary 
factors are explained in Figure 4.

Discussion

Dietary practice is a complex concept and here we used 5 
components to define and measure the concept comprehen-
sively. In this cross-sectional study, we found that only a 
small proportion of type 2 diabetes patients (20.4%) had 
healthy dietary practice. The intricate definition for healthy 
regimen practice could be the cause for the low prevalence 
witnessed.

Diabetic patients with family assistance or with someone 
to look after their diet were following a healthy dietary 
application. Various studies from India and other countries 
depicted the positive influence of family and other coordinators 
in following a better diet.12,17 Difficulty in intake of low salt, 
low sugar, and low-fat foods was evident to be associated in 
particular with healthy dietary practice. The reason for this 
may be the struggle to compromise the taste and some studies 
showed the influence of taste in the selection of foods.10,16,18,19 

According to American Diabetes Association’s guidelines 
for the management of diabetes, all diabetic patients at time 
of diagnosis must be provided with an access to a dietitian/
diet counselor or other health-care professional trained in 

nutrition literacy who will offer the basics of nutritional 
content of various food stuffs an initial consultation with 
2 or 3 follow-up sessions, either individually or family 
counseling.3 Such a service may help overcome some of the 
difficulties patients felt in achieving a healthy diet. Healthy 
dietary practice was seen among subjects with frequent 
monitoring of their blood sugar levels. Such persons may 
have more knowledge on disease and its management in turn 
may have more control on their diet. Therefore, we should 
give more importance to patient-oriented education on their 
available and affordable healthy diet choices in general.16,20,21

Preceding studies proved that there is a distinction in dietary 
pattern among various SES group and the effectual management 
of diabetes is established by socioeconomic status of the 
subject.  But this study did not prove any notable association of 
various SES group with quality dietary practice. The expected 
reason could be the result of lifestyle modification and adverse 
dietary behavior transition of people in Kerala traversing all 
socioeconomic strata, consequent to macro-level influences of 
globalized and liberalized economies.22

Most of the diabetic patients believed that fruits are a 
source of sugar. This misleading information and the cost 
of fruits were the barriers for the required servings of fruits 
and vegetable consumption.6,12 The study findings showed 
a prevalence of healthy dietary practice of around 20%, 
but over half of the subjects perceived their current diet as 
healthy. Adequate nutritional knowledge for diabetes patients 
is very important instead of vague saying like “diet control” 

Figure 4. Factors Promoting Good Dietary Practice Among Diabetic Patients/Diagrammatic Representation of the Study Results.

Source: Crossectional survey among the households of Malappuram, 2017.
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and absence of eatable fruits for diabetic patients. This gap 
suggests the nutritional illiteracy among the type 2 diabetes 
patients. When diabetic patients seemed to have some degree 
of knowledge on good dietary practice, it did not seem 
translate into healthy dietary practice.23 The blind belief in the 
oral hypoglycemic agents to control diabetes rather than its 
chronic nature and lifestyle management observed in previous 
studies might be the reason for poor dietary management 
among type 2 diabetic patients.20,21

The frequency of other behaviors like use of tobacco 
(14.8%) and alcohol (1%) use among diabetic patients was low 
in comparison to reported levels in an average population.17 
The diabetic repute and social norms of use of alcohol among 
women and in Muslim population might be the reason for 
the low prevalence of alcohol use in the study. Most subjects 
reported doctors as their main source of dietary advice, which 
was consistent with other studies. However, it was found that 
some of the studied diabetic patients did not receive dietary 
advice from any source since the diagnosis.16,24

This study discloses certain questions in addressing a 
difficult element of diabetes regulation, specifically regimen 
practices, in Malappuram, a proportionately backward district 
of Kerala and the challenges are nearly similar in most of 
the rural Kerala. Among the individual components which 
affect the regimen practice, the study has also observed the 
social elements, some health system-oriented components, 
and health attracting behavior of the patients with diabetes. 
We did not consider the comorbidities of patients, stringent 
estimates of nutritional literacy of the patient, and quality 
and quantity of actual diet in the study group, and these may 
have influenced our results. However, it is unlikely that more 
rigorous assessments will lead to finding a higher proportion 
of people having healthy dietary practice. Hence, despite these 
limitations in our approach, we feel our findings are cogent 
enough to suggest the perfunctory nature of dietary advice 
and support given to diabetic patients. This part of diabetes 
management in Kerala through the National Program for 
Control and Prevention of Cancer, Diabetes, Cardiovascular 
Disease, and Stroke) as well as through other systems of 
care needs more attention, given that about 1 in 5 persons in 
Kerala are likely to have type 2 diabetes.

Conclusion

This was a cross-sectional study to find out the prevalence of 
healthy dietary practice, related elements, and risk acknowl-
edgement of frequently consumed foods amid the self- 
announced patients. Among type 2 diabetes patients in 
Malappuram, the prevalence of good dietary practice was 
20.4%. The study recognized the role of factors beyond the 
individual level such as family support and control over ones 
diet by another person as determinants of good dietary practice. 
This suggests the importance of considering interventions that 
focus on family and other individuals connected with diabetes 

patients in the emerging control strategies of our NCD control 
program.

Declaration of Conflicting Interests

The authors declared no potential conflicts of interest with respect to 
the research, authorship, and/or publication of this article.

Funding

The authors received no financial support for the research, author-
ship, and/or publication of this article.

References

 1. International Diabetes Federation. IDF Diabetes Atlas. 8th 
ed. International Diabetes Federation, 2017. http://www.
diabetesatlas.org. Accessed September 24, 2022.

 2. International Diabetes Federation. Global Guidelines for Type 
2 Diabetes, 2012:38. http://www.idf.org/sites/default/files/
IDF-Guideline-for-Type-2-Diabetes.pdf. Accessed October 23, 
2013.

 3. Chawla R, Madhu SV, Makkar BM, Ghosh S, Saboo B, Kalra 
S, RSSDI-ESI Consensus Group. RSSDI-ESI clinical practice 
recommendations for the management of type 2 diabetes 
mellitus 2020. Indian J Endocrinol Metabol. 2020;24(1): 
1-122. doi:10.4103/ijem.IJEM_225_20.

 4. Anjana RM, Pradeepa R, Deepa M, et al. The Indian Council 
of Medical Research-India Diabetes (ICMR-INDIAB) study: 
methodological details. J Diabetes Sci Tech. 2011;5(4):906-
914. doi:10.1177/193229681100500413. 

 5. American Diabetes Association. Standards of medical care in 
diabetes—2007. Diabetes Care. 2007;30:S4-S41.

 6. World Health Organization. Global Action Plan for the Prevention 
and Control of NCDs 2013–2020. World Health Organization; 
2013. https://www.who.int/news-room/fact-sheets/detail/ 
healthy-diet. Accessed September 24, 2022.

 7. Bhatt M, Nahari A, Wang PW, et al. The quality of clinical 
practice guidelines for management of pediatric type 2 diabetes 
mellitus: a systematic review using the AGREE II instrument. 
Syst Rev. 2018;7(1):193. doi:10.1186/s13643-018-0843-1.

 8. Shah A, Kanaya AM. Diabetes and associated complications in 
the South Asian population. Curr Cardiol Rep. 2014;16(5):476. 
doi:10.1007/s11886-014-0476-5.

 9. Prenissl J, Jaacks LM, Mohan V, et al. Variation in health system 
performance for managing diabetes among states in India: a 
cross-sectional study of individuals aged 15 to 49 years. BMC 
Med. 2019;17(1):92. doi:10.1186/s12916-019-1325-6.

10. Benoit SR, Fleming R, Philis-Tsimikas A, et al. Predictors 
of glycemic control among patients with Type 2 diabetes: a 
longitudinal study. BMC Public Health. 2005;5:36. https://doi.
org/10.1186/1471-2458-5-36

11. Wang LL, Wang Q, Hong Y, et al. The effect of low-carbohydrate 
diet on glycemic control in patients with type 2 diabetes 
mellitus. Nutrients. 2018;10(6):661. doi:10.3390/nu10060661.



Mannethodi et al. 43

12. Jung CH, Choi KM. Impact of high-carbohydrate diet on 
metabolic parameters in patients with type 2 diabetes. Nutrients. 
2017;9(4):322. doi:10.3390/nu9040322.

13. Unnikrishnan R, Anjana RM, Deepa M, et al, ICMR–
INDIAB Collaborative Study Group. Glycemic control among 
individuals with self-reported diabetes in India--the ICMR-
INDIAB Study. Diabetes Technol Ther. 2014;16(9):596-603. 
doi:10.1089/dia.2014.0018.

14. United Nations Development Program (UNDP). Human 
Development Report. March 2011. https://www.undp.org/
publications/hdr-2011. Accessed September 24, 2022.

15. Nelson KM, Reiber G, Boyco EJ, NHANESIII. Diet and 
exercise among adults with type 2 diabetes: findings from 
the third national health and nutrition examination survey 
(NHANES III). Diabetes Care. 2002;25(10):1722-1728.

16. Gopichandran V, Lyndon S, Angel MK, et al. Diabetes self-care 
activities: a community-based survey in urban southern India. 
Natl Med J India. 2012;25(1):14-17.

17. Thankappan KR, Shah B, Mathur P, et al. Risk factor profile for 
chronic non-communicable diseases: results of a community-
based study in Kerala, India. Indian J Med Res. 2010;131:53-63. 

18. Tan BL, Norhaizan ME, Liew WP. Nutrients and oxidative 
stress: friend or foe? Oxid Med Cell Longev. 2018;9719584. 
doi:10.1155/2018/9719584.

19. Emadian A, England CY, Thompson JL. Dietary intake and 
factors influencing eating behaviours in overweight and obese 

South Asian men living in the UK: mixed method study. BMJ 
Open. 2017;7(7):e016919. doi:10.1136/bmjopen-2017-016919.

20. Chew BH, Hassan NH, Sherina MS. Determinants of medication 
adherence among adults with type 2 diabetes mellitus in three 
Malaysian public health clinics: a cross-sectional study. Patient 
Prefer Adherence. 2015;9:639-648. doi:10.2147/PPA.S81612.

21. Gunggu A, Thon CC, Whye Lian C. Predictors of diabetes self-
management among type 2 diabetes patients. J Diabetes Res. 
2016;2016:9158943. doi:10.1155/2016/9158943.

22. Correia JC, Lachat S, Lagger G, Chappuis F, Golay A, Beran 
D; COHESION Project. Interventions targeting hypertension 
and diabetes mellitus at community and primary healthcare 
level in low- and middle-income countries: a scoping 
review. BMC Public Health. 2019;19(1):1542. doi:10.1186/
s12889-019-7842-6.

23. Chandrika K, Das BN, Syed S, Challa S. Diabetes self-care 
activities: a community-based survey in an urban slum in 
Hyderabad, India. Indian J Commun Med. 2020;45(3):307-
310. doi:10.4103/ijcm.IJCM_236_19. 

24. Yang G, Leventer S, Leong J, Lembrikova K, Wilson C, Markell 
M. Nutritional literacy and diet quality in inner-city patients 
with chronic kidney disease (CKD) (P04-109-19). Curr Dev 
Nutr. 2019;3(Suppl 1):nzz051.P04-109-19. doi:10.1093/cdn/
nzz051.P04-109-19.


