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Abstract !
Medical Nutrition Therapy (MNT) has a remarkable effect on glycemic
control among individuals with Type 2 Diabetes. However, the extent

of adherence to MNT isn't hundred percent. Therefore, we aim to determine Article History

the adherence level towards the MNT advised by a Registered Dietitian Received: 08 December
(RD); to identify the barriers and associated contributing factors and 2021

strategies to improve the compliance towards the MNT among people Accepted: 25 July 2022

with Type 2 Diabetes. A cross-sectional study was conducted among

people with Type 2 Diabetes visiting the out-patient diabetes clinic from gimyo/:g:erence;
Kolhapur city, India. A structured questionnaire was used to capture the Dietary Barriers;
adherence and non-adherence, reasons and barriers to adhering the MNT. Glycemic Control;

Medical Nutrition Therapy;

Out of 293 participants, 41.6% were adhering to the MNT. There was Type 2 Diabetes Mellitus.

a significant association between the non working group (p = 0.01), presence
of co-morbidities (p= 0.03) and diabetes duration < 10 years (p = 0.05) with
the increased adherence level. Similarly, there was a significant reduction
of 26.7%, 38.1%, and 30.9% in the fasting, postprandial blood glucose and
HbA1c values respectively in adhering group post MNT advice. More than
50% of the participants in the adhering group gave ‘To Improve overall
health’ and “To control sugar’ as reasons to adhere. ‘Habitual to what they
eat’ (64.3%), ‘Does not satisfy hunger’ (42.1%) and ‘Lack of willpower’
(42.1%), were the common barriers identified in our study. Our study shows
that the MNT advised by an RD is effective in reducing the socio-cultural
barriers to adherence and improves glycemic control. Strategies like making
the workplace more diabetes-friendly and adopting behavior changing
techniques should be implemented to increase adherence.
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Introduction

Diabetes Mellitus (DM) has tripled in number
over the past 20 years, and rapidly increasing the
health challenges of the 21t century world wide."
The scenario in India is not different. According to
the National Non Communicable Disease Monitoring
Survey (NNMS) of India, the prevalence of DM in
adults in India is 9.3%?2, which is very high. Looking at
the state wise prevalence, 6 million people from the
total population of Maharashtra state are estimated
to have Type 2 Diabetes®, which showcases the
burden of DM in India.

If uncontrolled, it has serious consequences on the
health and well-being.According to ‘Global report
on Diabetes by World Health Organization (WHO),*
out of the etiological factors associated with Type
2 Diabetes, diet is the most important contributing
and modifiable factor behind the continuous
upward rise in prevalence of diabetes worldwide.
Diet is also said to be the second most important
factor after medication associated with glycemic
control in people with Type 2 Diabetes.® ‘American
Diabetes Association (ADA)’ also refers the lifestyle
management, with self-management education,
medical nutrition therapy (MNT), physical activity,
smoking cessation counseling, and psychosocial
care, as intrinsic factors in diabetes care.® Thereby,
diet plays a pivotal role in the prevention as well as
the management of Diabetes.

Diet given by a Registered Dietician (RD) is also
known as Medical Nutrition Therapy (MNT). MNT is
a diet that is individualized taking into account the
personal and cultural background of the individual
and not just generalized dietary recommendations.
There are pieces of evidence for the effectiveness
of MNT in diabetes care; by boosting the clinical
outcome, improving quality of life, reducing diabetes
complications, and is cost-effective.”"® However,
MNT being the foundational facet in diabetes care,
a substantial proportion of people do not adhere
to it and the success of MNT will be determined
only when adhered to it. Poor adherence will only
diminish the benefits and reduce its effectiveness.
This has been proved by a study conducted
by Agee et al." in low-income individuals who
encounter many barriers towards adherence to MNT.
The extent of adherence studies in India varies.
A study done in Delhi looked into the adherence to
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the self care practice like medication (82.4%&), diet
(84.6%), exercise (67.7%) and monitoring blood
glucose (17.6%)."? Similarly, another study done
in Surat city looked into the factors associated with
the non adherence to the diet (24%) and physical
activity (54.4%)." One study done in Tamilnadu
looked into the effects of non adherence to medical
management (drugs, diet and exercise) on the
glycemic control."* However, not many studies
have been done solely on the adherence level and
barriers of MNT among people with Type 2 Diabetes
in tertiary health facilities in India, and especially in
Maharashtra. Therefore, this study aims to find the
adherence level towards the MNT recommended
by RD, identifying the barriers that affect the level
of adherence, and show the favorable outcome
of MNT among individuals with diabetes. The findings
of this study will help the health care professionals to
take appropriate actions for addressing the barriers
to MNT which can be an effective addition to the
existing diabetes care process, as the success
of MNT can be counted on only when there is
continued patient adherence.'

Study Methodology

Design and Setting

The study is across-sectional study and was
conducted in an outpatient department (OPD)
of Shri Mahalaxmi DIATONE Institute, from Kolhapur
city, Maharashtra, India. It is a specialized center for
Diabetes, Thyroid, Obesity, and Nutrition Education
(DIATONE).

Study Population

People with Type 2 Diabetes above the age
of 20 years, those advised MNT by a RD and those
attending the clinic regularly were approached.
Individuals having Type 1 Diabetes, who refused
to give informed consent, who were recently been
hospitalized, and pregnant/lactating women were
excluded from the study.

Sample Size, Technique and Procedure

The sample size of 300 was decided for the study
using the single population proportion formula.
Systematic random sampling with a fixed periodic
interval was used to select the participants for the
study. The interval was calculated based on the
average number of individuals visiting the clinic
in last one month and the estimated sample size.
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Accordingly every 5" individual coming to the
outpatient department was screened and enrolled
in the study, until the required sample size was
achieved.

Data Collection

The data was collected by an interviewer with the
help of a structured questionnaire. The questionnaire
was created from the tools used in similar studies; "7
it was then modified and validated as per the regional
needs. The questionnaire was divided into 6 sections
capturing information on socio-demographics,
vitals, medical history, exercise routine, biochemical
parameters, and adherence and barriers to MNT.
The adherence to MNT was checked meal-wise and
quantity-wise by 24hour diet recall and compared
with the MNT advised given by a RD. People were
classified into 2 groups i.e. Group A - “Adhering’-
those who followed 3 or more meals; time and
quantity-wise and Group B - “Not Adhering” —those
who followed 2 or less than 2 meals; time and
quantity-wise.

Data Analysis

Analyses were done using SPSS software for
Windows (version 25, 2007, IBM Corporation,
Armonk, New York, United State). Data presented
as percentage or Mean + SD. Cross tabs were
computed for categorical variables when classified
according to diet adherence and compared to the
chi-square test. The paired sample t-test was used
to see the difference in means of the two groups
was significant or not. The value of p<0.05 was
considered to be statistically significant.

Ethical Consideration

All the ethical standards under the 1964 Helsinki
declaration and the institutional research committee
were followed. The study was approved by the
Independent Ethics Committee of Symbiosis
International (Deemed University), Pune,
Maharashtra, India. Reference No. SIU/IEC/229.
Participants were informed about the purpose
of the study, their voluntary involvement, and only
after their consent, the data was collected.

Results

Total of 315 participants were approached, from
which 310 gave consent and the analysis was done
on the data from 293 participants. Participants were
classified into Adhering and Not Adhering groups
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depending on the extent to which they followed
the MNT recommended to them. 41.6% of the total
participants were adhering to the prescribed MNT
while 58.4% of the participants were not adhering.

Socio-Demographic Information

The socio-demographic information of the
participants shows that, more than halfi.e. 51.2% of
the participants were male as compared to females
(48.8%). Even though not significant, females
were more adhering to the MNT than males. The
participants were grouped according to age and it
was found that the maximum were in between 41-60
years. The mean age of participants in the ‘Adhering’
Group and ‘Not adhering’ Group was 56.3+10.3 and
55.0+ 9.8 respectively. Almost 59.1% were living
in the urban area with no significant association
between the locality and the adherence level.
The other factors like marital status, education, and
income were not found to be significantly associated
with the MNT adherence.

There was a significant association found between
the occupation i.e. working and non-working status,
duration of diabetes, and co-morbidities present
with the MNT adherence as shown in Table 1 with
(p<0.05). Non-working participants were 14%
more adhering to the MNT as compared to the
working participants. Almost 84.4% of the adhering
participants had more than 2 co-morbidities present,
indicating more adherence to the MNT. Dyslipidemia
65.1% and Hypertension 58.7% were the common
co-morbidities among all participants. Participants
with the duration of Diabetes of less than 10 years
(54.9%), were seen to be more adherent than
those having diabetes of more than 10 years.
The duration of the MNT last advised was not
found to be significantly associated with the MNT
adherence level. However, it was observed that 50%
of the participants from adhering group had received
MNT between 0-3 years. The effect of adhering to the
MNT advice given was also found to be significantly
associated (p<0.05) with the glycemic control
in terms of HbA1c levels. The glycemic control was
classified as Good Control with HbA1c level up to 7
% and Poor control if the HbA1c level was above 7
%. Maximum participants 72.1% from the adhering
group had their HbA1c levels under good control
as compared to the not adhering group participants
58.5%.
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Table 1: Socio Demographic Characteristics of the Participants

Adhering Not Adhering Total P value
(n=122) (n=171) (n=293)
Occupation
Working 23.8 374 31.7 0.016*
Non Working 76.2 62.6 68.3
Co morbidities
No Co Morbidities 15.6 21 18.8
< 2 Co Morbidities 74.6 76 75.4 0.030*
> 2 Co Morbidities 9.8 3 5.8
Duration of Diabetes
<10 years 54.9 66.6 61.8 0.05*
> 10 years 451 33.4 38.2
Glycemic Control
HbA1c Good Control 72.1 58.5 64.2 0.019*
HbA1c Poor Control 27.9 41.5 35.8

Data presented as percentage; * significant at p < 0.05; MNT — Medical Nutrition Therapy

Health Characteristic Information

The Health Parameters like weight, Body Mass Index
(BMI), Blood Glucose — Fasting and Postprandial and
HbA1c were collected before the MNT advised and
at present and compared. There was no significant
association (p >0.05) seen in the body weight and
BMI before and after the MNT advice. However,
a positive significant association (p < 0.05) was
seen in the parameters like fasting and postprandial

blood glucose and HbA1c levels before and after
the MNT advice given as shown in Table 2. There
was almost 26.7%, 38.1%, and 30.9% reduction in
blood glucose —fasting and postprandial and HbA1c
level respectively in the Adhering group. Whereas
only 18.3%, 26.7 %, and 20.9 % reduction in blood
glucose —fasting and postprandial and HbA1c level
respectively in the Not Adhering group.

Table 2: The Health Parameters of the participants Before and After MNT advised

Adhering % Not Adhering % P value
(n=122) reduction (n=171) reduction (paired
t Test)
Fasting Glucose (gm/dl)
Before MNT Advice 160.7+66.5 26.7 157.6+£60.9 18.3 0.000*
After MNT Advice 117.8+27.4 128.9+39.6
Post prandial Glucose (gm/dl)
Before MNT Advice 249.7494.0 38.1 246.8490.7 26.7 0.000*
After MNT Advice 154.7+42.4 181.0+65.7
HbA1c (%)
Before MNT Advice 9.4+2.4 30.9 9.1£2.3 20.9 0.000*
After MNT Advice 6.5+1.0 7.281.7

Data presented as Mean + SD; * significant at p<0.05; MNT- Medical Nutrition Therapy
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Reasons and Barriers for Adhering to MNT

The reasons for adhering to the prescribed MNT
were asked to the participants in the Adhering
Group. Figure1.a gives reasons for diet adherence.
The most common reason for adhering to the MNT
was the improvement of overall health with 55.7%,
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to control blood sugar levels 53.2% followed by
and to reduce complications with 31.9%. A very
small percentage of participants 25.4% did adhere
to the MNT, as it was recommended by the doctor
to follow the diet.

31.9
254

Improve overall
health

To Control Sugar

ToReduce
Complications

Becasuse Dr. Says

Reasons for Adhering to MINT Advise

Fig. 1. a: Reasons for adhering the MNT Advise;
Data presented as percentage

Similarly, the Barriers for Adhering to MNT were also
recorded among the participants in the Not Adhering
Group. Figure1.b gives the barriers to adherence.
Most participants gave the reason of being habitual
to what they eat for the non-adherence, does not
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satisfy hunger and lack of will power with a frequency
of 64.3%, 42.1%, 42.1% respectively. Work related
reasons like time restriction at work and limited
availability of food at work were also some of the
other barriers with 16.3% for MNT adherence.

421

16.3

Habitual to what |
Eat hunger

Does not satisfy

Lack of will power Work related

Barriers to adhering the MINT Advice

Fig. 1.b: Barriers to adhering the MNT Advice
Data presented as percentage

Discussion
Our study aimed to assess the adherence of people
with Type 2 Diabetes toward the MNT advise given

by an RD. To our knowledge, there is no such
study conducted in India so far. There are studies
conducted in India on the same line but aiming at



DESHMANE & MULEY, Curr. Res. Nutr Food Sci Jour., Vol. 10(3) 1020-1029 (2022)

the self-care management of Diabetes, including
medication adherence, Blood Glucose testing and
not specifically MNT.'®'24 Similarly, studies from
other countries like Nepal, Saudi Arabia, and Ghana
also studied the adherence of self-care practice
among people with Type 2 Diabetes.'®2?' Therefore
our study is unique and highlights the importance of
MNT in diabetes management.

The adherence level of the participants in our
study was 41.6% and non-adherence of 58.4%.
The percent of adherence to MNT was higher in
our study as compared to the findings of other
studies, where the adherence level was around
21% in Yemen,'® 24.1% in Addis Ababa, Ethiopia,??
25.7% in Northwest Ethiopia,?® and 37.5% in Eastern
Ethiopia.'” The reason for the higher adherence to
the dietary recommendation in our study may be
due to the culturally and personally tailored dietary
advice given by the RD, suggesting that the people
with Type 2 Diabetes must be referred to an RD for
getting the dietary advice. Only one study conducted
in Surat city, India'® and one study in other countries
like Nepal showed a higher adherence level
of 76% and 59% respectfully, but this difference
can be a result of the method to assess the
adherence level .2

Some studies have recognized the influential
factors for dietary adherence, such as the social,
cultural and religious background along with
education or income level.?26 However, our study
findings showed no significant association of socio-
demographic characteristics such as gender, locality,
education, income to the adherence level towards
the MNT. Again the results are against these study
findings because all the dimensions of adherence
to the diet like socio-economic, condition-related,
therapy-related, and patient-related are been taken
into consideration by an RD while planning the MNT
for a person. There was a significant association
seen between the working status, duration
of diabetes, and co-morbidities present. It was seen
that people who are not working like housewives,
retired persons are more likely to adhere to the MNT
given to them as compared to those working. One of
the reasons given by the non-adhering participants
in our study was work-related. A qualitative
study conducted by Ruston et al.?” indicated that
workplace environment impacted diabetes self-
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care management. These findings indicate that
workplace environment is likely to hamper or assist
in diabetes self-management. Therefore, it is
suggested that diabetes-friendly work environment
should be created, as Type 2 Diabetes is increasing
in the working age group population 40-60 years."
Similarly, those with the duration of diabetes less
than 10 years were found to be more adhering than
others. Our findings of the relation with duration of
diabetes and adherence were not matching with the
study conducted in Ethiopia."” A systematic review
was conducted to study the role of concordant
co-morbidities and self-care behavior among people
with Type 2 Diabetes. The review concluded that
the presence of concordant co-morbidities may
improve the self-care?® and a study conducted in
Nepal showed that poor adherence was associated
with co-morbidities present.?® Our study findings
show a significant association between the co-
morbidities and adherence level. Participants having
co-morbidities were found to be more adhering
to the MNT. The fear of additional health issues apart
from Diabetes will lead to serious complications; can
be the reason for increased adherence.

Previous review articles done have proven that the
diet plays an important role in improving glycemic
control and significantly reduce the HbA1c levels.?°3°
Our study also shows similar outcomes. It was seen
that 72% of the participants in the adhering group
were having good glycemic control defined by
HbA1c levels up to 7% and showing the significant
association of p-value <0.05. It was observed that
the HbA1c levels reduced by 30% after MNT advice
is given when compared to the HbA1c levels before
the MNT advice in the adhering group. Even the
blood glucose at fasting and postprandial state
showed a significant reduction of 27% and 38 %
respectively. These results are similar to the findings
of various other studies.'®*"32 Qur result findings
yet again prove the importance of MNT in diabetes
management.

‘Improving overall health’ and ‘To control blood
glucose’ were the most common reasons given by
the participants for adhering to the MNT advice.
Other reasons given were ‘To reduce diabetes
complications’ and ‘Because doctors says’. These
results indicate that people with Type 2 Diabetes are
aware of the consequences of uncontrolled diabetes
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and that they must be educated about the role
of diet and the importance of good glycemic control
for the overall management of diabetes from time to
time. The results also indicate that doctors should
insist the patients to have a proper diet consultation
from a RD. There was only one study found to
our knowledge looking into the reasons to follow
the prescribed diet and had same reasons for the
adherence.® However, many studies are looking
into the barriers to adhering to dietary advice.3*38
Our study also looked into the barriers to adhering
to the given diet advice and were the same as
these studies. It was seen that the most common
barriers were — habitual to what they eat, does not
satisfy hunger, lack of willpower. This indicates
that only nutrition-related education is not enough.
Behavioral counseling should also be implemented.
Individual’'s motivation for change and resistance to
altering unhealthy habits must be considered when
developing an effective approach to counseling.

Limitations

We have collected good amount of data and the
study findings are to the best of our knowledge
accurate but there may be chances of social
desirability bias. Secondly, the data was collected
from only one center of Kolhapur city, Maharashtra,
India. Therefore, it cannot be used to make a
generalized statement. Lastly, it being a cross
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sectional study, it is difficult to explore the relation
between the outcome and the variables.

Conclusion

The results show the effectiveness of diet advised
by a RD to overcome the socio—cultural barriers for
adherence to the MNT. The study also indicates
the need to make the workplace more diabetes
friendly. Lastly, behavioral counseling with time
to time reinforcement can be a key to long-term
improvement of diabetes outcome, should be a part
of the ongoing process of management of diabetes.
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