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Abstract

Type 2 diabetes mellitus (T2DM) requires dietary compliance
to manage elevated blood glucose levels. In calorie counseling, a
client and counselor have conversations about calorie consump-
tion problems related to type 2 diabetes. The study aimed to eval-
uate how calorie counseling affected T2DM patients’ adherence to
their diets. A quasi-experimental design was employed to random-
ly assign 40 T2DM patients to the intervention (n=20) or control
(n=20) groups. Food logs were gathered prior to and following
counseling, and analysis was done using independent T-tests. The
findings revealed a post-intervention mean discrepancy in calorie
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consumption of 132.08 Kcal. The results of the T-test analysis,
however, showed that there was no significant difference between
the groups (P=0.26>0.05), suggesting that group-based calorie
counseling had no appreciable impact on diabetes diet compli-
ance. Confounding variables like age, education, employment sta-
tus, and family support could have impacted these results. It is
advised that future studies consider how family support and demo-
graphic factors might improve diet compliance in T2DM patients.
This method can lead to more effective interventions for this pop-
ulation and a more thorough understanding of the variables influ-
encing dietary adherence.

Introduction

Diabetes is a pandemic health problem, with an estimated
prevalence increasing from 425 million people in 2017 to 629 mil-
lion in 2045, making it a burden for health, social, and economic
costs.! Type 2 diabetes mellitus (T2DM) is a chronic disease asso-
ciated with increased blood sugar levels that affects many adults
due to lifestyle changes.? Diet is one of the important pillars in
managing treatments. Dietary management of T2DM is crucial for
controlling blood glucose levels.* Successful diet management
depends on T2DM patients’ belief in their ability to carry out life,
and adherence is related to the patient’s motivation to recover.’
T2DM is a chronic disease that will be lived with for a lifetime,
making it challenging for individuals to know the type, amount,
and schedule of a proper diet in everyday life.* Wrong perceptions
of T2DM patients about diets, such as consuming small amounts,
rarely eating fruit, lack of information about diabetes, non-compli-
ance with the T2DM diet due to a lack of understanding of how to
choose the right food, and not knowing calorie needs, are com-
mon.’

Medical nutritional therapy has been introduced to provide
systematic guidelines based on evidence for controlling T2DM
blood sugar levels.® Various method approaches, such as support-
ive education, diabetes education, family empowerment, and
counseling, have been used in managing the diet of T2DM, espe-
cially in controlling calorie consumption to control blood sugar
levels.®!? Dietary compliance through lifestyle changes is key in
controlling the patient’s calorie consumption.'3 Counseling is an
activity involving meetings and discussions between clients and
counselors to solve problems.'* Counselors provide support and
encouragement to clients so that they gain confidence in solving
the problems they are experiencing.!® Research results found that
out of 8 respondents (8.57%) who had a high level of compliance
before counseling, this increased to 32 respondents (91.43%) after

counseling.'®
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Research on counseling methods using a group dynamics
approach is an important process for increasing efficacy and plan-
ning future treatments.'” Calorie counseling employs the principles
of group dynamics, which serve a therapeutic function. The pro-
cess involves facilitating individuals to express their thoughts and
feelings, fostering openness, mutual trust, and providing care and
support to fellow counselees within the group.!® The counseling
approach in research has predominantly employed an individual
approach, typically conducted between the counselor and the coun-
selee in a clinic or hospital room.!” The success of counseling
hinges on fostering a strong relationship between the counselor
and the T2DM patient, working as a team during the interaction
process. Numerous research findings indicate that counseling with
an individual approach in hospitals yields positive outcomes, par-
ticularly in enhancing compliance with diabetes diets.?

For instance, a study conducted in hospital polyclinics
involved nutritional counseling for T2DM patients three times at
weekly intervals. The intervention, which explained the type,
amount, and timing of meals, resulted in an increase in compliance
from 43.4% to 73.7%."* Previous research utilizing individual
counseling methods also demonstrated an improvement in dietary
compliance among T2DM patients.?’ However, these studies
emphasized a hierarchical relationship between counselor and
counselee, leading to reduced openness and individual expression.

In this study, a structured group counseling process employing
the principles of group dynamics across four stages over one
month aims to provide an open and dynamic counseling approach
perspective between health workers and T2DM patients. The
objective of this research was to assess the impact of calorie coun-
seling on diet compliance in T2DM patients.

Materials and Methods

This research employed a quasi-experimental design with pre-
test and post-test designs with control groups. The population in
this study comprised T2DM patients who are members of the
Prolanis program (the Prolanis program is a health program that
helps people with chronic diseases get good and affordable care. It
works by bringing together patients, health centers, and insurance,
and it’s mainly run by local health services). The sample size in
this study comprised 40 randomly selected participants divided
into two groups: the intervention and control groups, each consist-
ing of 20 respondents. The sample inclusion criteria consisted of
individuals diagnosed with type 2 diabetes who possess the ability
to read and write, are independent, express willingness to engage
in all research procedures, and are covered by health insurance.

The tools used in the research include food modeling (exam-
ples of food ingredients resembling real food), leaflets (a medium
for providing knowledge to diabetes patients regarding DM dis-
ease), flipcharts (a media serving as a guideline at the homes of
diabetes patients regarding a mutually agreed-upon diet menu dur-
ing counseling), height measuring instruments, body weight
meters, calculators, calorie calculation sheets, and computers.

The questionnaire employed in this study is a food record form
designed to document food menus both before and after the inter-
vention. The food record sheet comprises two sections: demo-
graphic data and columns for recording the consumed menu.?
Demographic data include day/date, age, gender, weight, height,
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occupation, and education. The second section is a table that
includes meal time, food name, processing method, household
size, and food weight in grams. Data for both pre- and post-inter-
vention assessments were recorded three times each in the first
week before the intervention and the sixth week, specifically twice
on weekdays and once on weekends.?

Data were collected in the first week through an explanation of
the aims and objectives of the research, along with instructions on
how to fill out the food record sheet provided to all respondents in
both the control and intervention groups. Respondents were then
instructed to independently complete the food record sheet based
on the food consumed during the three recording times. In the sec-
ond week, the control group underwent counseling about the prin-
ciples of a diabetes diet and received leaflets to take home for inde-
pendent study. Meanwhile, the counseling intervention group par-
ticipated in four weekly meetings, each comprising four group
dynamics process sessions.”* These sessions were as follows: i)
formation stage: this session involved getting to know each other,
explaining the goals of diet management, introducing the three
principles of a diabetes diet (type, amount, schedule), and motivat-
ing participants to actively engage during the counseling process;
ii) transition stage: the second session focused on breaking the ice
within the group through icebreaking activities, explaining the
stages during the counseling process, and assessing the respon-
dents’ readiness to discuss; iii) activity implementation stage: the
third session concentrated on identifying problems experienced by
respondents, prioritizing these problems, and discussing each
problem to find solutions agreed upon by the respondents; iv) ter-
mination stage: the fourth session involved discussing the obsta-
cles experienced during dieting and revisiting discussions to find
viable solutions. In the sixth week, all respondents in both the con-
trol and intervention groups were requested to independently com-
plete the food record sheet.

Data analysis was conducted using the Nutrisurvey computer
program, which was employed to analyze the calorie content of
food consumed by the respondents.?® The results of the calorie con-
sumption analysis represent the mean of three recordings in kilo-
calorie units (Kcal). To assess the impact of the counseling inter-
vention on both the control and intervention groups, the indepen-
dent t-test was utilized, with a significance level set at 95%. This
statistical analysis aimed to determine any significant differences
between the two groups.

It is worth noting that this research underwent thorough exam-
ination and obtained approval from the Health Research Ethics
Committee at the Faculty of Medicine, Brawijaya University,
Malang, with the reference number 024/EC/KEPK/S1-PSIK/2021.

Results

Based on the results presented in Table 1, it is evident that the
majority of respondents are females, comprising 85% of the total.
The majority of respondents fall into the late elderly age group (56-
65 years). Domestic work constitutes the primary occupation for
the majority of respondents, comprising 60% of the total.
Additionally, the majority of respondents have received elemen-
tary school education as their highest level of education, account-
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ing for 92.5% of the sample. The findings revealed that adherence
to the calorie consumption diet among respondents in the interven-
tion group significantly increased from 1005.91 to 1137.99 calo-
ries after implementing calorie counseling. This corresponds to a
calorie consumption rise of 132.08 calories. In contrast, the calorie
consumption in the control group remained close to normal at
1053.95 calories. The post-test results indicated an increase of
52.80 calories from the pre-test results (Table 2). Analysis revealed
no significant difference in calorie consumption between the inter-
vention and control groups, as evidenced by the independent sam-
ples t-test (Alpha 0.26>0.05). Therefore, it can be concluded that
there is no significant disparity in calorie consumption between the
intervention and control groups.

Discussion

The findings indicated no significant difference between the
intervention group and the control group regarding calorie con-
sumption. This finding contrasts with the analysis of pre-test and
post-test calorie consumption within each group, which suggested
a significant difference. Hence, the study concluded that calorie
counseling impacts adherence to a calorie-consumption diet.
However, factors such as knowledge, education level, occupation,
and family support do not appear to influence adherence to this
diet.?¢ The factor hindering respondents from adhering to a diet
based on caloric needs is knowledge. A robust understanding of the
DM diet is crucial in shaping adherence behavior. This study’s
findings are corroborated by research indicating a relationship
between knowledge and dietary adherence among individuals with
diabetes.?! These results underscore the importance of enhancing
knowledge to bolster dietary adherence in diabetes management.'®
Additionally, education level contributes to noncompliance with

Characteristics of respondents (n=40).

Age

46-55 years 15 375

56-65 years 25 62.5
Gender

Male 6 15

Female 34 85
Occupation

Domestic workers 24 60

Entrepreneur 6 15

Farmer 10 25
Education

Bachelor 1 2.5

Elementary school 37 92.5

No school 2 5

Results of calorie diet compliance analysis.

Intervention 100591 1137.99 0.26
Control 1001.15 1053.95
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the diabetes diet. Education is implicated in dietary non-compli-
ance due to its role in shaping knowledge acquisition and informa-
tion-seeking behavior. Individuals with lower education levels
may be less proactive in seeking information, unaware of the sig-
nificance of adhering to a diet to maintain their health conditions.?’
Moreover, the education level of individuals with diabetes influ-
ences their ability to comprehend acquired knowledge, thus
impacting their adherence to dietary recommendations based on
caloric needs.?

Age plays a crucial role in influencing an individual’s capacity
to receive and assimilate information. Research findings indicate a
higher proportion of individuals in the late elderly age group (56-
65 years) compared to the early elderly age group. The aging pro-
cess introduces physical changes that can impact knowledge reten-
tion, as alterations in hearing, vision, and the nervous system may
hinder the elderly’s ability to acquire and retain information.?
However, it’s essential to recognize that knowledge acquisition
isn’t solely contingent on age. Additional factors such as educa-
tion, environment, exercise, and life experiences also significantly
influence an individual’s knowledge, even among the elderly.30-3
To enhance the knowledge of the elderly, it is imperative to tailor
education and information initiatives to meet their specific needs.3
Providing targeted and accessible educational resources can con-
tribute to bridging the knowledge gap among the elderly popula-
tion.%’

Most of the respondents in this study, totaling 22 individuals
(55%), were engaged in household work. This outcome is primar-
ily attributed to the predominance of female respondents, leading
to the majority being homemakers. Being a homemaker entails
performing domestic duties, thereby not being formally employed.
Research by Saghir et al. demonstrates that the majority of respon-
dents, primarily homemakers, follow an inconsistent daily eating
schedule.?® Since homemaking activities are typically performed
without fixed schedules and vary based on individual capabilities,
meal timings greatly differ among subjects.?® This irregular eating
pattern contributes to diabetes patients’ calorie consumption not
meeting their dietary requirements.

Dietary adherence is influenced by several factors, including
education, environmental and social modifications, as well as
increased interaction between health professionals, and patients.*
Modifying environmental factors can be facilitated through social
support from family members.*° However, this study did not adopt
a family approach as it solely focused on individuals with diabetes.
Previous research findings indicate that the determinants impact-
ing dietary adherence among individuals with diabetes include
patient motivation and family support.#! Further research under-
scores the significant role of the family in achieving successful
dietary adherence,* emphasizing that family-related barriers can
impede dietary compliance, particularly among individuals with
limited dietary knowledge and awareness of diabetes.** Given the
low level of knowledge and awareness regarding diet, the active
involvement of family members can provide invaluable support in
managing food for individuals with diabetes.

Conclusions

Counseling significantly improves dietary adherence in dia-
betes management through structured approaches and adequate
resources. This study highlights the effectiveness of structured
counseling, adherence to intervention durations, and group dynam-
ics. Including a wide age range of predominantly elderly respon-
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dents strengthens the study. However, limitations include a brief
post-intervention evaluation period and the exclusion of caregiver
involvement, which may affect dietary adherence outcomes.
Future research should consider factors like family support and
participant characteristics.

References

1.

10.

11.

12.
13.

14.

15.

16.

OPEN aACCESS

Magliano DJ, Boyko EJ, Balkau B, Al E. IDF Diabetes Atlas
2021. IDF Atlas 10" edition; 2021. Available from: https://dia-
betesatlas.org/atlas/tenth-edition/

. Kemenkes. Infodatin: Tetap Produktif, Cegah, dan Atasi

Diabetes Melitus. Jakarta: Pusat Data dan Informasi
Kementerian Kesehatan RI; 2020.

. Perkumpulan Endokrinologi Indonesia. Pedoman Pengelolaan

Dan Pencegahan Diabetes Melitus Tipe 2 di Indonesia. Global
Initiative for Asthma 2021;46.

. Forouhi NG, Misra A, Mohan V, et al. Dietary and nutritional

approaches for prevention and management of type 2 diabetes.
BM1J 2018;361.

. Al-Salmi N, Cook P, D’souza MS. Diet Adherence among

adults with type 2 diabetes mellitus: a concept analysis. Oman
Med J 2022;37.

. Khazrai YM, Defeudis G, Pozzilli P. Effect of diet on type 2

diabetes mellitus: a review. Diabetes Metab Res Rev

2014;30:24-33.

. Rimadania D, Sari EA, Mambang Sari CW. Motivation and

compliance to type 2 diabetes mellitus diet. J Community
Empower Heal 2021;4:88.

. Evert AB, Dennison M, Gardner CD, et al. Nutrition therapy

for adults with diabetes or prediabetes: a consensus report.
Diabetes Care 2019;42:731-54.

. Molavynejad S, Miladinia M, Jahangiri M. A randomized trial

of comparing video telecare education vs. in-person education
on dietary regimen compliance in patients with type 2 diabetes
mellitus: a support for clinical telehealth Providers. BMC
Endocr Disord 2022;22:1-10.

Han CY, Chan CGB, Lim SL, et al. Diabetes-related nutrition
knowledge and dietary adherence in patients with Type 2 dia-
betes mellitus: a mixed-methods exploratory study. Proc
Singapore Healthc 2020;29:81-90.

Shahabi N, Kolivand M, Salari N, Abbasi P. The effect of
telenursing training based on family-centered empowerment
pattern on compliance with diet regimen in patients with dia-
betes mellitus type 2: a randomized clinical trial. BMC Endocr
Disord 2022;22:1-8.

Wagustina S, Sri Mulyani N, Amani N. The effects of nutrition
counseling on dietary compliance and blood sugar levels of
type 2 diabetes mellitus patients. J Appl Nutr Diet 2022;1:20-
7.

Leung AWY, Chan RSM, Sea MMM, Woo J. An overview of
factors associated with adherence to lifestyle modification pro-
grams for weight management in adults. Int J Environ Res
Public Health 2017;14.

Tanaka-Matsumi J. Counseling across cultures: a half-century
assessment. J Cross Cult Psychol 2022;53:957-75.

Kalra S, Jena BN, Yeravdekar R. Emotional and psychological
needs of people with diabetes. Indian J Endocrinol Metab
2018;22:696-704.

Sucipto A, Rosa EM. Efektifitas Konseling DM dalam
Meningkatkan Kepatuhan dan Pengendalian Gula Darah pada

17.

18.

19.

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Transforming Healthcare in Low-Resource Settings: A Multidisciplinary Approach Towards Sustainable Solutions

Pasien Diabetes Mellitus Tipe 2. Med Respati 2019;9:9-20.
Akshay Malhotra JB. Group therapy. StatPearls Publishing
2023;26.

Marziliano A, Pessin H, Rosenfeld B, Breitbart W. Measuring
cohesion and self-disclosure in psychotherapy groups for
patients with advanced cancer: an analysis of the psychometric
properties of the group therapy experience scale. Int J Group
Psychother 2018;68:407-27.

Emeka PM, AlMunjem MF, Rasool ST, Kamil N. Evaluation
of counseling practices and patient’s satisfaction offered by
pharmacists for diabetics attending outpatient pharmacies in Al
Ahsa. J Patient Exp 2020;7:338-45.

Sugandh F, Chandio M, Raveena F, et al. Advances in the man-
agement of diabetes mellitus: a focus on personalized
medicine. Cureus 2023;15.

. Nanda Veir Yursyidah SML. The effect of calories counseling

on increase the knowledge , attitude, and behavior dietary to
diabetes mellitus patient in primary health care. ] Community
Heal Prev Med 2021;1:9-15.

Putz P, Kogler B, Bersenkowitsch I. Reliability and validity of
assessing energy and nutrient intake with the Vienna food
record: a cross-over randomised study. Nutr J 2019;18:1-10.
Dashti HS, Scheer FAJL, Saxena R, Garaulet M. Timing of
food intake: identifying contributing factors to design effective
interventions. Adv Nutr 2019;10:606-20.

Zisi 'V, Gratsani S, Leontari D, Theodorakis Y. Combining indi-
vidual and group counselling sessions in a smoking cessation
intervention. Psychology 2016;07:1766-84.

Petroni ML, Brodosi L, Marchignoli F, et al. Nutrition in
patients with type 2 diabetes: present knowledge and remain-
ing challenges. Nutrients 2021;13:1-23.

Baral J, Karki KB, Thapa P, et al. Adherence to dietary recom-
mendation and its associated factors among people with type 2
diabetes: a cross-sectional study in Nepal. J Diabetes Res
2022;2022.

Chawla SPS, Kaur S, Bharti A, et al. Impact of health educa-
tion on knowledge, attitude, practices and glycemic control in
type 2 diabetes mellitus. ] Fam Med Prim Care 2019;6:169-70.
Saghir AM, Alhariri A, Daud F, et al. Factors associated with
adherence to diet and exercise among type 2 diabetes patients
in Hodeidah city,Yemen Diabetes Management Factors associ-
ated with adherence to diet and exercise among type 2 diabetes
patients in Hodeidah city,Yemen. Diabetes Manag 2017;7:264-
71.

Crespo TS, Andrade JMO, Lelis D de F, et al. Adherence to
medication, physical activity and diet among older people liv-
ing with diabetes mellitus: Correlation between cognitive func-
tion and health literacy. IBRO Reports 2020;9:132-7.

de Lima Filho BF, Bessa NPOS, Fernandes ACT, et al.
Knowledge levels among elderly people with Diabetes
Mellitus concerning COVID-19: an educational intervention
via a teleservice. Acta Diabetol 2021;58:19-24.
Camargo-Plazas P, Robertson M, Alvarado B, et al. Diabetes
self-management education (DSME) for older persons in
Western countries: a scoping review. PLoS One 2023;18:1-37.
Lovdén M, Fratiglioni L, Glymour MM, et al. Education and
cognitive functioning across the life span. Psychol Sci Public
Interes 2020;21:6-41.

Thongduang K, Boonchieng W, Chautrakarn S. The influence
of family caregiver knowledge and behavior on elderly diabet-
ic patients’ quality of life in northern Thailand. Int J Environ
Res Public Heal 2022;19:10216.

Samudera WS, Efendi F, Indarwati R. Effect of community

[Healthcare in Low-resource Settings 2024;12:12095]



35.

36.

37.

38.

39.

and peer support based healthy lifestyle program (CP-HELP)
on self care behavior and fasting blood glucose in patient with
type 2 Diabetes Mellitus. J Diabetes Metab Disord
2021;20:193-9.

Li TJ, Zhou J, Ma JJ, et al. What are the self-management
experiences of the elderly with diabetes? A systematic review
of qualitative research. World J Clin Cases 2022;10:1226-41.
Mace RA, Mattos MK, Vranceanu AM. Older adults can use
technology: why healthcare professionals must overcome
ageism in digital health. Transl Behav Med 2022;12:1102-5.
Schirmer M, Dalko K, Stoevesandt D, et al. Educational con-
cepts of digital competence development for older adults—a
scoping review. Int J Environ Res Public Health 2023;20.
Sami W, Ansari T, Butt NS, et al. Effect of diet counseling on
type 2 diabetes mellitus. Int J Sci Technol Res 2015;4:112-8.
Mostafavi-Darani F, Zamani-Alavijeh F, Mahaki B,
Salahshouri A. Exploring the barriers of adherence to dietary

[Healthcare in Low-resource Settings 2024;12:12095]

40.

41.

42.

43.

recommendations among patients with type 2 diabetes: a qual-
itative study in Iran. Nurs Open 2020;7:1735-45.

Anggi SA, Rahayu S. Kepatuhan Diet pada Pasien Diabetes
Melitus Tipe II. J Ilm Keperawatan Stikes Hang Tuah Surbaya
2020;15:124-38.

Nashrullah RF, Ari N, Wijaya SA, Adyani A. Relationship
between motivation and type ii diabetes mellitus dietary com-
pliance. Magna Medica Berk Ilm Kedokt dan Kesehat
2021;8:60.

Fransiskus SL, Seda S, Lestari P, Irwando E. Family empow-
erment as nursing intervention for families with type 2 diabetes
mellitus: a literature review. J Kesehat Komunitas Indones
2023;3:267-80.

Sami W, Alabdulwahhab KM, Ab Hamid MR, et al. Dietary
Knowledge among adults with type 2 diabetes-Kingdom of
Saudi Arabia. Int J Environ Res Public Health 2020;17:858.

OPEN a ACCESS





