
Let food be thy medicine, Thy medicine be thy food

Hippocrates

Importance of nutrition is known to man since time 
immortal. In fact, before modern medicine came into 
being, various foods were used as medicine. Older 

medical sciences like Chinese medicine and Ayurveda 
put in a lot of emphasis on foods and dietary restrictions 
as a mode of therapy. 

The term “medical nutrition therapy” (MNT) was 
introduced in 1994 by then the American Dietetic 
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Table 1: MNT Provided bv RDs
Application of Nutrition Care Process MNT Provided by RD (for individual)
Nutrition screen/referral The physician provider sends RD written referral for 

MNT for diabetes. The referral includes information 
regarding current laboratory test results, medications, 
and other medical diagnoses.

Nutrition assessment The RD performs a comprehensive nutrition assessment 
utilizing the Diabetes Type I and2 Evidenced-Based 
Nutrition Practice Guideline for Adults and Toolkit, as well 
as the best available current knowledge and evidence, 
client data, medical record data, and other resources.

Nutrition diagnosis After analyzing assessment data, the RD makes initial 
nutrition diagnosis(es); for example, inconsistent 
carbohydrate intake (diagnosis code NI-5.8.4). 
inconsistent timing of carbohydrate intake throughout 
the day. day to day, or a pattern of carbohydrate intake 
that is not consistent with recommended pattern based 
on physiological or medication needs.

Nutrition intervention The RD provides counseling and. with the client, 
determines interventions using the cognitive behavioral 
model, including problem solving, motivational 
interviewing, goal setting, and self-monitoring.

Nutrition monitoring and evaluation The RD monitors A1C. microalbuminuria. BMI. serum 
lipid levels, goals for food plan/intake, activity, and 
other behavior changes.
The RD implements changes to MNT (e.g.. patient 
education goals, nutrition intervention, and counseling) 
in future visits based on outcomes and assessments at 
each visit.

Nutrition documentation (supports all steps of the 
Nutrition Care Process)

The RD documents MNT initial assessment, nutrition 
diagnosis(es). and intervention(s); shares with referring 
physician: and keeps a copy on file.

Outcome management systems Based on RD analysis, critical thinking, and review of 
data from the patient’s medical history and other health 
care professionals, the RD aggregates individual and 
population outcomes data: analyzes and shares with 
quality improvement department/group as indicated: 
and implements improvements to MNT services based 
on results.

Reprinted with permission from Ref. 7.
Sara F. Morris, and Judith Wylie-Rosett Clin Diabetes 2010;28:12-18; ©2010 by American Diabetes Association
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Type of intervention 
(Reference)

Study length No. of subjects Outcome

Randomized controlled trials
MNT only
UKPDS Group, 19905 3 months 3,042 newly diagnosed 

patients with type 2 
diabetes

In 2,595 patients who received intensive 
nutrition therapy (447 were primary diet 
failures), HbA1c decreased 1.9% (8.9 to 
7%) during the 3 months before study 
randomization

Franz et al., 19956 6 months 179 persons with type 2 
diabetes; 62 in comparison 
group; duration of 
diabetes: 4 years

HbA1c at 6 months decreased 0.9% 
(8.3 to 7.4%) with nutrition practice 
guidelines care; HbA1c decreased 
0.7% (8.3 to 7.6%) with basic nutrition 
care; HbA1c was unchanged in the 
comparison group with no nutrition 
intervention (8.2 to 8.4%)

Kulkarni et al., 19987 6 months 54 patients with type 1 
diabetes; newly diagnosed

HbA1c at 3 months decreased 1.0% 
(9.2 to 8.2%) with nutrition practice 
guideline care and 0.3% (9.5 to 9.2%) in 
usual nutrition care group

MNT in combination with DSMT
Glasgow et al., 19928 6 months 162 type 2 diabetic patients 

over the age of 60 years
HbA1c decreased from 7.4 to 6.4% in 
control-intervention crossover group 
while the intervention-control crossover 
group had a rebound effect; intervention 
group had a multidisciplinary team 
with an RD who provided MNT

Sadur et al., 19999 6 months 185 adult patients with 
diabetes

97 patients received multidisciplinary 
care and 88 patients received usual care 
by primary care. MD; HbA1c decreased 
1.3% in the multidisciplinary care 
group compared with 0.2% in the usual 
care group; intervention group had a 
multidisciplinary team with an RD who 
provided MNT

Observational studies
Cross-sectional survey
Delahanty and Halford, 
199310

9 years 623 patients with type 1 Patients who reported following their 
meal plan >90% of the time had an 
average HbA1c level 0.9% lower than 
subjects who followed their meal plan 
<45% of the time

Expert opinion
DCCT Research Group, 
199311

DCCT group recognized the importance 
of the role of the RD in educating 
patients on nutrition and adherence to 
achieve A1c goals; RD is key member of 
the team

Franz, 199412 DCCT made apparent that RDs and RNs 
were extremely important members of 
the team in co-managing and educating 
patients

Contd...
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Table 1: Summary of evidence for nutrition therapy in diabetes
Type of intervention 
(Reference)

Study length No. of subjects Outcome

Chart audit
Johnson and Valera, 199513 6 months 19 patients with type 2 

diabetes
At 6 months, blood glucose levels 
decreased 50% in 76 of patients 
receiving nutrition therapy by an RD. 
Mean total weight reduction was ~5 
pounds

Johnson and Thomas, 
200114

1 year 162 adult patients MNT intervention decreased HbA1c 
levels 20%, bringing mean levels <8% 
compared with subjects without MNT 
intervention who had a 2% decrease in 
HbA1c levels

Retrospective chart review
Christensen et al., 200015 3 months 102 patients (15 type 1 and 

85 type 2 diabetic patients 
with duration of diabetes 
>6 months

HbA1c levels decreased 1.6% (9.3 to 
7.7%) after referral to an RD

Meta-analyses of trials
Brown, 1996, 199016,17 89 studies Educational intervention and weight 

loss outcomes; MNT had statistically 
significant positive impact on weight 
loss and metabolic control

Padgett et al., 198818 7,451 patients Educational and psychosocial 
interventions in management of 
diabetes (including MNT, SMBG, 
exercise, and relaxation); nutrition 
education showed strongest effect

Norris et al., 200119 72 studies Positive effects of self-management 
training on knowledge, frequency 
and accuracy of self-monitoring of 
blood glucose, self-reported dietary 
habits, and glycemic control were 
demonstrated in studies with short 
follow-up (<6 months)

Association to better articulate the nutrition/ diet therapy 
process. It is defined as the use of specific nutrition therapy 
to treat an illness, injury, or other condition. Medical 
nutrition therapy involves two phases:  1) assessment 
of the nutritional status of the client and  2) treatment, 
which includes nutrition therapy, counselling, and the 
use of specialized nutrition supplements if required or 
indicated.1

MNT  incorporates a process that, when implemented 
correctly, includes:  1) an  assessment  of the patient’s 
nutritional status and  disease specific self-management 
knowledge and skills;  2) identification and negotiation 
of individually designed nutrition  goals;  3) 
nutrition  intervention  involving a careful match of both 
a meal-planning approach and educational materials to 
the patient’s needs, with flexibility in mind to have the 
plan be implemented by the patient; and 4) evaluation of 
outcomes and on-going monitoring. These four steps are 
necessary to assist patients in acquiring and maintaining 
the knowledge, skills, attitudes, behaviours, and 

commitment to successfully meet the challenges of daily 
self-management.2

In general, MNT consists of many, one-on-one sessions 
between an RD and a patient, in which the RD performs 
the nutrition assessment, diagnosis, counselling, and 
other therapy services according to the “MNT Evidence-
Based Guide for Practice/Nutrition Protocol” or according 
to the best available current evidence in the nutrition 
science. As part of nutrition monitoring and evaluation, 
the RD monitors biochemical factors, as well as lifestyle 
factors such as dietary intake. Depending on how many 
sessions the RD has with the patient, these factors are 
used to evaluate the effectiveness of interventions in 
meeting goals. Diagnoses and interventions might then be 
revised based on nutrition-related outcomes. Therefore, 
MNT for nutrition-related disorders is not necessarily a 
linear process. Counselling in MNT is individualized and 
tailored to a patient’s clinical and lifestyle needs.3-4
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Historically, a challenge to proving the benefit of MNT 
has been the lack of clinical and behavioral research. 
In recent years, however, evidence-based outcomes 
research that documents the clinical effectiveness of 
MNT in diabetes has been reported. The evidence from 
randomized controlled trials, observational studies, 
and meta-analyses that nutrition intervention improves 
metabolic outcomes, such as blood glucose and HbA1c 
levels in individuals with diabetes, is summarized in 
Table 1.5 Metabolic outcomes were improved in nutrition 
intervention studies, both as independent MNT and as 
part of overall DSMT. This evidence also suggests that 
MNT is most beneficial at initial diagnosis, but is effective 
at any time during the disease process, and that on going 
evaluation and intervention are essential.

Brown and colleagues6,7 completed a meta-analysis of 89 
studies of educational interventions and outcomes specific 
to weight loss in diabetes care. An important highlight of 
the results from these findings is that nutrition therapy 
alone had the largest statistically significant impact on 
weight loss and metabolic control. The combination 
strategy of nutrition and behavioral therapy plus exercise 
had a small effect on body weight, but a very significant 
impact on HbA1c. These findings lend support to the 
effectiveness of diabetes patient education in improving 
patient outcomes.

In a review of the effects of educational and psychosocial 
interventions in the management of diabetes (including 
education and skill training in diabetes, nutrition, self-
monitoring, exercise, and relaxation) in 7,451 patients, 
Padgett et al.8 found that nutrition education showed 
the strongest effect and relaxation training showed the 
weakest effect.

Medical Nutrition therapy in Prediabetes: Studies9,10 
have shown that type 2 diabetes can be prevented by 
lifestyle interventions in subjects who are at high risk 
for diabetes. In the Finland Diabetes Prevention Study, 
published in May 2001,9 522 overweight subjects with 
impaired glucose tolerance were randomised in to an 
intervention or control group. The intervention group 
received individualized counseling to reduce weight 
(seven sessions the first year and every 3 months for 
the remainder of study), to decrease intake of total and 
saturated fat, and to increase intake of fiber and physical 
activity. Subjects were followed for 3.2 years and received 
an oral glucose tolerance test (OGTT) annually. Results 
at the end of 1 year showed a weight loss of 4.2 and 0.8 
kg for the intervention and control groups, respectively. 
The incidence of diabetes after 4 years was 11% in the 
intervention group and 23% in the control group. During 
the study, the risk of diabetes was reduced by 58% in the 
intervention group.

The initial results of a similar study, the Diabetes 
Prevention Program (DPP), a multicenter National 
Institutes of Health study, suggest that type 2 diabetes can 
be prevented and delayed.10 The DPP was a randomized 
trial involving more than 3,200 adults who were 25 years 

of age and who were at increased risk of developing type 
2 diabetes (i.e., having impaired glucose tolerance, being 
overweight, and having a family history of type 2 diabetes). 
The study involved a control group (standard care plus 
a placebo pill) and two intervention groups: one that 
received a intensive lifestyle modification (healthy diet, 
moderate physical activity of 30 min/day for 5 days/ week) 
and one that received standard care plus an oral diabetes 
agent (metformin). The major study findings indicate 
that participants in the intensive lifestyle modification 
group reduced their risk of developing diabetes by 58% 
compared with the medication intervention group who 
reduced their risk by 31%. Even more dramatic was 
the finding that individuals over 60 years of age in the 
intensive lifestyle modification group decrease their 
incidence of developing type 2 diabetes by 71%.

MEDICAL NUTRITION THERAPY IN CARDIO VASCULAR 
DISEASES
Epidemiologic, experimental, and clinical trial evidence 
have demonstrated a relationship between diet, nutrients, 
and blood lipid levels; blood pressure; and coronary 
heart disease (CHD). Evidence from prospective studies 
have shown that dietary patterns are associated with risk 
and, specifically, that dietary patterns high in saturated 
fatty acids, cholesterol, and animal fat increase low-
density lipoprotein (LDL) cholesterol levels.11 Clinical 
trials involving dietary interventions to reduce total fat, 
saturated fatty acids (SFAs), and cholesterol have further 
demonstrated favorable responses among dyslipidemic 
and normolipidemic individuals. The National 
Cholesterol Education Program Adult Treatment Panel III 
(ATP III) reviewed the evidence in 1999 and recommended 
the Therapeutic Lifestyle Changes diet and lifestyle.12 
Since 2000 research has shifted to other dietary factors, 
including whole foods and favorable dietary patterns that 
likewise appear to affect blood lipid levels. As potential 
nonlipid biomarkers for CVD have also been identified 
(ie, blood pressure, thrombogenecity, and inflammation) 
research interest about how diet might influence these 
factors has increased.13,14

Numerous dietary factors/nutrients have been identi 
fied that affect CVD risk factors. Because most patients 
present with multiple risk factors, including the diagnosis 
of metabolic syndrome, an individualized dietary pattern 
is recommended to optimize CVD risk factor reduction 
while meeting nutrient needs. RDs are uniquely skilled in 
this process. Dietary considerations to help achieve these 
goals include a diet:

● 	 low in SFA (7%), TFA (1% calories), and dietary 
cholesterol (200 mg);

● 	 rich in n-3 fatty acids, EPA, and DHA (500 mg/
day for primary prevention; 1 g/day for secondary 
prevention; and 2 to 4 g/day for TG lowering; 
physician supervision is indicated for patients); 
consume fish at least twice a week; 

● 	 ample in total dietary fiber (30 g/day) with emphasis 
on soluble fiber; 
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● 	 that includes unsalted nuts (1 oz) as tolerated and 

limited by energy needs; consider other vegetable 
protein sources such as soy and legumes;

● 	 that includes skim/low-fat dairy foods and/or other 
calcium/vitamin D-rich sources; 

● 	 rich in vitamins, minerals, phytochemicals, and 
antioxidants from multiple servings of fruits and 
vegetables and low in sodium (2,300 mg/day); 

● 	 rich in B vitamins and fiber from food sources such 
as whole grains and vegetables; 

● 	 that may include plant sterols and stanols in high 
risk individuals; and

● 	 that achieves a healthful body weight and energy 
balance with the recommended dietary intervention 
by increasing physical activity and maintaining an 
adequate energy intake. MNT represents the ideal 
approach to treating these patients.15

CONCLUSION
Lifestyle intervention , of which medical nutrition 
therapy is a cornerstone is essential both in prevention 
and treatment of many metabolic diseases.

REFERENCES 
1.  	 American Dietetic Association: ADA’s definition for 

nutrition screening and nutrition assessment.  J Am Diet 
Assoc 1994; 94:838–839, 

2. 	 Tinker LF, Heins JM, Holler HJ: Commentary and 
translation: 1994 nutrition recommendations for diabetes. J 
Am Diet Assoc 1994; 94:507–511.

3. 	 Lacey  K,  Pritchett  E:  Nutrition care process and model: 
ADA adopts road map to quality care and outcomes 
management. J Am Diet Assoc 2003; 103:1061-1072.

4. 	 Daly A, Michael P, Johnson EQ, Harrington CC, Patrick S, 
Bender T : Diabetes White Paper: Defining the delivery of 
nutrition services in Medicare medical nutrition therapy vs 
Medicare diabetes self-management training programs.  J 
Am Diet Assoc 109:528-539, 200.

5. 	 Jyoce Pastor, Hope Warshaw ,Anne Daly, Marion Franz, 
Karmeen Kulkarni: The Evidence for the Effectiveness 
of Medical Nutrition Therapy in Diabetes Management.  
Diabetes Care 2002; 25:3.

6. 	 Brown SA: Studies of educational interventions and 
outcomes in diabetic adults: a meta-analysis revisited. 
Patient Educ Counsel 1990; 16:189–215.

7. 	 Brown SA, Upchurch S, Anding R, Winter M, Ramirez G: 
Promoting weight loss in type II diabetes. Diabetes Care 
1996; 19:613–624.

8. 	 Padgett D, Mumford E, Hynes M, Carter R: Meta-analysis 
of the effects of educational and psychosocial interventions 
on management of diabetes mellitus. J Clin Epidemiol 1988; 
41:1007–1030.

9. 	 Tuomilehto J, Lindstrom J, Erikksson JG, Valle TT, 
Hamalainen H, Ilanne-Parikka P, Keinanen-Kiukaanniemi 
S, Laakso M, Louheranta A, Rastas M, Salminen V, Uusitupa 
M: Prevention of type 2 diabetes mellitus by changes in 
lifestyle among subjects with impaired glucose tolerance. 
N Engl J Med 2001; 344:1343–1350.

10. 	 Availablefromhttp://www.preventdiabetes. com. Accessed 
January 2002.

11. 	 Krauss RM, Eckel RH, Howard B, Appel LJ, Daniels SR, 
Deckelbaum RJ, Erdman JW Jr, Kris-Etherton P, Goldberg 
IJ, Kotchen TA, Lichtenstein AH, Mitch WE, Mullis R, 
Robinson K, Wylie-Rosett J, St Jeor S, Suttie J, Tribble DL, 
Bazzarre TL. AHA Dietary Guidelines: Revision 2000: A 
statement for healthcare professionals from the Nutrition 
Committee of the American Heart Association. Circulation 
2000; 102:2284-2299.

12. 	 Executive Summary of the Third Report of The National 
Cholesterol Education Program (NCEP) Expert Panel 
on Detection, Evaluation, and Treatment of High Blood 
Cholesterol in Adults (Adult Treatment Panel III). JAMA 
2001; 285:2486-2497.

13. 	 Ridker PM, Hennekens CH, Buring JE, Rifai N. C-reactive 
protein and other markers of inflammation in the 
prediction of cardiovascular disease in women. N Engl J 
Med. 2000;342:836-843. 14. Kris-Etherton PM, Pearson TA, 
Wan Y, Hargrove RL, Moriarty K, Fishell V, Etherton TD. 
High-monounsaturated fatty acid diets lower both plasma 
cholesterol and triacylglycerol concentrations. Am J Clin 
Nutr 1999; 70:1009-1015.

15. 	 Linda Van Horn, Phd, Rd; Mikelle Mccoin, Mph, Rd; 
Penny M. Kris-Etherton, Phd, Rd; Frances Burke, Ms, Rd; 
Jo Ann S. Carson, Phd, Rd; Catherine M. Champagne, 
Phd, Rd; Wahida Karmally, Drph, Rd; Geeta Sikand, Ma, 
Rd :The Evidence for Dietary Prevention and Treatment 
of Cardiovascular Disease. Journal of The American Dietetic 
Association 2008; 108:2.




