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BACKGROUND

Access to nutritious food is essential for the health and well-being of people suffering 	

from critical and chronic disease. Evidence indicates that malnutrition puts chronically 	

ill patients at increased risk for complications and that improved nutrition can improve health 

outcomes. However, millions of Americans each year face the vicious cycle of chronic illness, 

poverty, and malnutrition. Community Servings, a non-profit organization of Boston, MA, 

seeks to break this cycle by providing two medically tailored meals to chronically ill patients, 

five days per week, as well as regular nutrition assessments, counseling, and education. 

At present, there is little research available regarding the impact of this or other similar 

programs on the health outcomes of the people they serve. The purpose of this study is to 

examine the role of medically tailored meals on the health of people with critical and chronic 

disease from the perspective of the healthcare workers who referred them to Community 

Servings’ services. Ultimately, this report seeks to stimulate conversation regarding the role 

of nutrition in promoting public health and curbing healthcare costs.

METHODS

Semi-structured qualitative interviews and brief online surveys were administered to 

healthcare workers (case managers, nurses, physicians, etc.) who referred clients to 

Community Servings’ services within the past year. In total, we conducted 14 phone interviews 

and received survey responses from 69 healthcare workers. We coded interview data using 

word processing software and analyzed it for common textual themes and analyzed survey 

data using descriptive statistics. Altogether, both data sets were contextualized with a 

review of the public health literature examining the potential impact of medically tailored 

meals for people suffering from the most common diseases Community Servings’ clients 

face: diabetes, HIV/AIDS, and cancer. 

E X E C U T I V E  S U M M A R Y
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RESULTS

Interview data provided insight into some of the obstacles Community Servings’ clients face 

in accessing nutritious food prior to enrolling in the meals program. In addition, four major 

themes emerged from the interview data regarding the impact of the meals program in clients’ 

lives. These themes include the provision of nutritious food to: (1) improve psychosocial well 

being; (2) promote healthy weight; (3) provide high-quality, holistic care; and (4) improve 	

adherence to medications and treatments. 

Nearly all survey respondents noted the importance of medically tailored meals in promoting 

the health of Community Servings’ clients. In fact, 95.6 percent believed that the home	

delivered meals program improved the health of clients “a lot” (n=36) or “some” (n=21). 	

Approximately two-thirds of survey respondents believed the meals program resulted in 	

decreased hospitalizations, and 94.1 percent believed the meals program improved clients’ 

access to healthy food. Seventy-two percent believed the meals program increased clients’ 

knowledge about healthy food and good nutrition “a lot” (n=15) or “some” (n=33). And, 

overall, healthcare workers were satisfied with the program: 100.0 percent were “very likely” 

(n=62) or “fairly likely” (n=6) to refer clients to Community Servings in the future.

CONCLUSIONS

The survey, interview, and literature review data support the principle that nutritious food is 

vital to the health of people with critical and chronic disease. From these findings, we include 

five recommendations aimed at nutrition services organizations, advocates, and legislators: 

(1) stakeholders should execute additional research to explore the impact of nutritious food 

on clients’ health outcomes; (2) state and national legislatures should consider expanding 

government-sponsored health insurance programs to include the provision of nutritious 

food within medical nutrition therapy; (3) nutrition services organizations, advocates, and 

researchers should come to consensus to standardize the definition of medical nutrition 

therapy to include the provision of food; (4) nutrition services organizations should 

collaborate in collecting client data including food security and hospitalization rates; and (5) 

nutrition services organizations and other stakeholders should ensure fair representation of 

clients’ voices in further research and advocacy efforts. 

E X E C U T I V E  S U M M A R Y
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COMMUNITY SERVINGS + ITS CLIENTS

Community Servings is a not-for-profit food and nutrition program that seeks to break the cycle of poor nutrition 
and health by providing nutrition services throughout Massachusetts to individuals and families living with critical 
and chronic illnesses. The nutrition program aims to help clients maintain their health and dignity and preserve 
the integrity of their families through free, culturally appropriate, home-delivered meals, nutrition education, 
and other community programs. Community Servings delivers 395,000 meals to 1,300 people per year, who 
are too sick to shop or prepare food for themselves or their families. Customized for clients with any type of 
acute, life-threatening illnesses, the service includes a nutritional lunch, dinner, and snack for sick clients, their 
dependent children, and up to one adult caregiver. Community Servings offers 17 different medically tailored 
menus designed by a registered dietitian (see Table 1), and the geographic service area includes 215 square miles 
across eastern Massachusetts. 

People may be eligible for Community Servings’ meals program by referral from a healthcare worker such as a 
physician, nurse practitioner, or social worker. Only people diagnosed with critical or chronic diseases are eligible. 
Several other criteria are taken into consideration upon application to the program. Evaluated on a case-by-case 
basis, these criteria include: medical complications related to illness; mobility; weight stability; mental health; 
housing; income; access to social support; and special dietary needs.

Meal deliveries are made on a weekly basis, and each recipient is provided five prepared dinners, which include a 
nutritionally balanced entrée and vegetable side dish, as well as three salads, three servings of soup, two servings 
of yogurt, two servings of fruit, five small desserts, one quart of milk, and one loaf of bread. Also included in meal 
deliveries are nutritional supplements such as Ensure® Nutrition Shake, Ensure Plus®, or Glucerna® Shakes under 
the guidance of Community Servings’ staff dietitian. Together, these items provide five days of lunch, dinner, and 
snack for each recipient. Community Servings’ daily food costs per client are estimated at $4.56. When multiplied 
by five days of service and 52 weeks, this translates to about $1,186 per client per year. Total costs per client per 
day (including delivery and program) are estimated at $17.37, or about $4,156 per client per year.

 
TABLE 1. Meal Service Plans Available to Community Servings Clients

Community Servings’ clients face countless barriers to accessing the type of nutrition that is necessary to 
prevent disease complication and progression. For people with critical and chronic disease, the physical effects 
of illness—including nausea, chronic pain, fatigue, and immobility—can make it impossible to access nutritious 
food. In fact, an estimated 60 percent of Community Servings clients face mobility limitations as a result of 
their diagnoses. These issues manifest in difficulty shopping for groceries or preparing meals. In low-income 
communities, limited mobility is exacerbated by a lack of local food markets, especially those stocking nutritious 
food. Commonly referred to as food deserts,18 these low-income communities are marked by the great distances 
residents must travel to access nutritious groceries. For the critically and chronically ill, such distance may be 
physically impossible. Without nutritional support, physical ailments can be made worse by psychological 
issues,19 making the fight to get well even more difficult. Repeated examples from interview data collected from 
healthcare workers, as discussed in the Results section of this report, illustrate the ways in which psychological 
symptoms associated with critical disease can inhibit clients’ access to nutritious meals, and therefore inhibit 
their ability to get well.

B A C K G R O U N D

FOOD AS MEDICINE

Critical and chronic diseases pose a significant threat to the health of people living in the U.S. In 2005, half of the 
adult population had been diagnosed with at least one chronic disease,1 and among them, 25 percent had one 
or more daily activity limitations.2 Seven of every ten American deaths are caused by chronic disease each year,1 

and the costs of these diseases are substantial. Annually, the United States government spends billions of dollars 
treating late-stage disease through Medicaid, Medicare, and other specialized programs,3 and chronic diseases 
are estimated to cost the American economy more than $1 trillion.4 By the middle of the century, this figure is 
expected to swell to $6 trillion per year.4 

The severity and progression of critical and chronic disease can be mitigated by improved nutritional status.3 
Indeed, growing evidence indicates that many medical treatments are less effective without adequate nutrition. 
For some people, medical nutrition therapy (MNT) is the best or the only way to access nutritious food. MNT is 
an in-depth nutrition assessment, nutritional diagnosis, and counseling service provided by a licensed, registered 
dietitian pursuant to a physician’s recommendation.5 In 2000, Congress expanded Medicare Part B to include 
coverage of MNT for people with diabetes and renal disease.6 Four years later, a Report to Congress prepared 

by the Secretary of Health and Human Services supported the benefits of MNT for cardiovascular disease and 
suggested its potential benefit for other diseases, such as cancer, as well.7 Since then no governmental movement 
has been made to include MNT as part of Medicare coverage for patients with other critical or chronic diseases. 
In 2009 the Health Resources and Services Administration updated the official definition of MNT within the Ryan 
White HIV/AIDS Program to include the provision of food and nutritional supplements under the direction of a 
licensed, registered dietitian for people living with HIV/AIDS (PLWHA).5 Still, the definition of MNT varies among 
government agencies, researchers, and nutrition services providers.

The public health literature indicates that proper nutrition can improve health outcomes for a variety of conditions 
including cardiovascular disease,8,9 cancer,10,11 diabetes,12,13 HIV/AIDS,14,15 and renal disease.16,17 However, it can 
be difficult for people with chronic disease to access healthy food for a variety of reasons, including poverty 
and insufficient community resources (discussed below)Inadequate nutrition, as described in a 2006 report of 
the Association of Nutrition Services Agencies (ANSA), is a self-perpetuating problem because it can be “both 
a cause and consequence of poor health and poverty.”3 Breaking this cycle (displayed in Figure 1) requires 
innovative approaches to make medically appropriate food accessible to people facing critical and chronic 
disease. The Community Servings meals program is one such innovative approach.

•	 Bland

•	 Children’s menu

•	 Chopped/Soft

•	 Diabetic 

•	 Low fiber

•	 Low vitamin K

•	 No citrus

•	 No dairy

•	 No eggs

•	 No fish/shellfish

•	 No nuts

•	 No poultry

•	 No red meat

•	 Regular

•	 Renal

•	 Vegetarian 

•	 Other

•	 Low fat/ 
Low cholesterol

FIGURE 1. The Cycle Of Poor Nutrition and Health3

DISEASE/DISEASE COMPLICATIONS      
(disease complications, nutrition-related disease, poor access to health care, 

poor medical compliance)

POOR NUTRITION
(nutrient deficiencies, medically 

inappropriate nutrition,  
wasting, obesity)

POVERTY
(loss of job, reduced income,  

loss of health insurance)

POOR FOOD ACCESS      
(lack of food, limited mobility resulting from disease, lack of financial resources, 

inability to prepare food, lack of nutrition knowledge)
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Lack of access to healthy food, for many, is rooted in a lack of financial resources. Ninety-two percent of 
Community Servings’ clients live at or below 200 percent of the Federal Poverty Line, (that is, $22,340 for a 
one-person household or $46,100 for a four-person household20). For them limited funds is a major obstacle 
in maintaining a healthy diet. Bearing the costs of expensive medical procedures and treatments often means 
resources are unavailable to shift toward nutritious food, which is frequently more expensive than low-quality 
food. As suggested by the ANSA study: 

Social Security Disability Income, which falls just above the poverty line, and Supplemental Security Income, 
which falls well below the poverty level, are inadequate to purchase a medically appropriate diet, especially when 
large portions of a person’s budget are allocated to health care expenses. Due to the stringent qualifications for 
Social Security, many individuals experiencing significant effects of illness may receive little or no government 
benefit and may be without access to health insurance.3 

Further, many clients are unable to work as a result of their illnesses, and living alone reduces income and 
poses a barrier to accessing nutritious food. Some people have caregivers, but caring for sick loved ones often 
requires time away from work and a subsequent reduction in income. Even for those receiving Social Security 
Disability Insurance, fixed income may not be enough to offset the increasing costs of living. Nutritious food, 
then, can fall behind a long list of financial priorities including medical treatments, rent, and utilities. Altogether, 
the circumstances surrounding critical and chronic disease can force sick people to buy unhealthy food, 
perpetuating the cycle of frailty, which can prevent recovery.

There are currently insufficient community resources to ensure that people with critical and chronic disease 
have access to nutritious food. One such resource is Supplemental Nutrition Assistance Program (SNAP), 
a government-sponsored program for low-income people to help offset the cost of food. More than 884,000 
Massachusetts resident, or 13 percent, participated in SNAP in September 2012.21 More than 45 percent of the 
state’s SNAP participants are in families with elderly or disabled members, far higher than the 27 percent of 
participants with elderly or disabled family members nationally.22 SNAP covers some food costs and allows people 
to divert more funds toward other expenses. However, SNAP only provides approximately $1.00 per person per 
meal, which, for most recipients, runs out before the end of the month.23 Special diets, like those prescribed to 
people with certain critical or chronic diseases, can be especially expensive,24 making SNAP benefits even more 
unworkable. Some low-income people also rely on food banks for meals. Indeed, as many as 545,000 people 
in eastern Massachusetts alone were served by the Greater Boston Food Bank in 2009, a 23 percent increase 
from just four years prior.25 Unfortunately, the food found at food banks may not be nutritionally-dense enough 
for people with special dietary needs as a result of the supply-controlled food bank market.26 Moreover, even 
nutritious food at food banks can be physically inaccessible for those who struggle with the mobility limitations 
associated with critical or chronic disease. Other community programs may also be inaccessible because of 
eligibility restrictions. Meals on Wheels, for example, requires that clients be at least 60 years or older upon 
enrollment. 27 However, 904 of the 1,242 people served by the meals program in 2012 (or 73 percent) were under 
the age of 60. There are obviously, then, a substantial number of people who need support but who fall through 
the cracks of the system of community resources currently available.

SCOPE AND AIMS

Access to nutritious food among people with critical and chronic disease has importance beyond the bounds 
of Community Servings’ clients. Statewide attention has recently focused on containing healthcare costs, and 
these efforts have found their way to the national stage with the implementation of the Affordable Care Act. The 
urgency of cost containment cannot be overstated; in 2010 alone, healthcare expenditures approached $2.6 
trillion, a more than ten-fold increase since 1980 when expenditures totaled $256 billion.28,29 Indeed, the rate of 
increased expenditures is expected to exceed the rate of increased national income throughout the foreseeable 
future.27,30 Massachusetts has not escaped the rise in healthcare costs. Between 2009 and 2010, community 
health centers and safety net hospitals saw a 12 percent increase in patient volume.31 In fact, per capita healthcare 
spending is 15 percent higher in the Commonwealth than the national average, and it lays claim to the highest 
market premiums in the country.31 

With increased demand on the healthcare system, state and federal governments will have to seek cost-effective 
strategies to improve health at the population level. Just as health economists widely recognize the cost-
effectiveness of investing in childhood obesity prevention and smoking cessation programs, so too, should there 
emerge critical discussion of the role of nutritious food in improving the health of people with critical and chronic 
disease. However, these discussions often remain unheard without a strong, unified voice from communities 
and the organizations that serve them. With this in mind, this white paper aims to raise awareness about the role 
of medically tailored, home-delivered meals on health outcomes for people with critical and chronic disease.  
It also adds to the public health literature, using a mixed-methods approach to understand “food as medicine.” 
Ultimately, we seek to stimulate the conversation regarding the role of nutrition in promoting public health and 
curbing healthcare costs.

“	�... Food is so important in taking medicine. 

When food helps people take medicine, 	

it absolutely improves  health outcomes.” 	

P H Y S I C I A N
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M E T H O D S
This report is based on a qualitative-quantitative research study. The mixed-methods approach is especially 
effective in health-related research because “neither quantitative nor qualitative methods are sufficient in 
themselves to capture the trends and details of the situation. When used in combination, both quantitative 
and qualitative data yield a more complete analysis, and they complement each other.32 This project was not 
submitted to an Institutional Review Board for review.

INTERVIEWS

Efforts first focused on qualitative interviews, a type of research used to gain an in-depth, empathetic 
understanding of a situation from the point-of-view of stakeholders. Qualitative research uses open-ended, 
contextual data to describe relationships, individual experiences, and group norms. These methods are 
important because they provide detail-rich information to help answer “why?” and “how?” questions rather 
than simply “what?” This research differs from quantitative methods (such as surveys, described below), which 
focuses on numerical values to test hypotheses and predict causal relationships. Qualitative methods are 
especially helpful for laying a foundation for future research.

The qualitative interviews used in this study aimed to gain a better understanding of the role the Community 
Servings home-delivered meals program plays in the lives of clients from the perspective of the healthcare 
workers who referred them. We collected data through semi-structured phone interviews (for protocol, see 
Appendix A) with referral sources from the previous year. Healthcare workers were chosen for interviews on 
a volunteer basis via email invitation or as indicated on the survey tool. In total, 14 interviews were conducted 
between November 2012 and January 2013. Table 2 displays basic demographic characteristics of the 
interviewees. Interviews were transcribed using word processing software, and textual data were analyzed and 
sorted based on common themes arising from interviewees’ responses. Throughout this report, these data 
(referred to as “interview data”) are presented alongside survey and public health literature review data to paint 
a picture of the role nutritious food plays in the lives of critically and chronically ill people.

SURVEYS

The second part of the study employed a multiple-choice survey sent via email to healthcare workers who 
referred clients to Community Servings’ home-delivered meals program in the past year. The survey sought 

to quantify referral sources’ perceptions of the impact of the program on the health of clients they referred. 
The survey protocol, which was designed in consultation with a researcher at the Center for Survey Research, 
University of Massachusetts, can be found in Appendix B. Healthcare workers’ email addresses were collected 
via telephone calls to their places of employment, as identified on client intake forms. In total, 276 places of 
employment were contacted. From these contacts, 125 healthcare workers’ email addresses were collected. An 
initial invitation and two follow-up messages were sent to each email address, encouraging recipients to take the 
11-question online survey. Sixty-nine surveys were completed between December 11, 2012 and January 7, 2013 
and recorded via Google Forms. Table 3 displays basic demographic characteristics of survey respondents. Data 
were compiled in a Microsoft Excel spreadsheet, and descriptive statistics were calculated for presentation in 
this report. These data (referred to as “survey data” throughout this report) are analyzed alongside interview 
and public health literature review data. 

TABLE 2. Characteristics of Healthcare Workers Who Completed Study Interview

	 NUMBER	 PERCENT OF TOTAL RESPONDENTS

PRIMARY PROFESSION		

Case Manager	 4	 28.6
Dietitian/Nutritionist	 1	 7.1
Physician	 5	 35.7
Social Worker	 4	 28.6
Total	 14	 100.0

Professional Specialization*		

Cancer	 2	 14.3
Diabetes	 2	 14.3
HIV/AIDS	 7	 50.0
Other	 1	 7.1
None	 3	 21.4
Missing	 1	 7.1

Number of Referrals to Community Servings		

1	 2	 14.3
2-3	 1	 7.1
4-5	 3	 21.4
6+	 6	 42.9
Missing	 2	 14.3

Primary Diagnoses of People Referred to  
Community Servings †		

Cancer	 5	 35.7
Cardiovascular Disease	 2	 14.3
Diabetes	 2	 14.3
HIV/AIDS	 7	 50.0
Lung Disease	 2	 14.3
Renal Disease	 2	 14.3
Other	 1	 7.1

TOTAL RESPONDENTS	 14	 100.0

*Some respondents identified multiple specializations

†Some respondents identified more than one primary diagnosis of people they referred to Community Servings

LITERATURE REVIEW

In addition to primary data collection, we reviewed the public health literature to provide information on disease 
characteristics and epidemiology, the role nutrition can play in improving health outcomes, and, when available, 
the healthcare expenditures and potential cost savings associated with improved nutrition. Three diseases 
common among Community Servings’ clients were reviewed: HIV/AIDS, cancer, and diabetes. Literature was 
collected from the U.S. National Library of Medicine. Search keywords included: “home-delivered meals,” 
“nutritious food,” “medical nutrition therapy,” “critical disease,” “chronic disease,” and “health outcomes.” 
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R E S U LT S

INTERVIEWS

Interview data provided important context in analyzing the impact of the Community Servings home-delivered 
meals program on the critically and chronically ill. First, interview data emphasized some of the obstacles clients 
face in accessing nutritious food prior to enrolling in the program. One social worker, for example, explained 
how the physical effects of illness made it impossible for her patient, sick with cancer, to access nutritious food 
without the Community Servings meals program:

Community Servings comes to mind when a patient is underweight, tired, undergoing chemotherapy, radiation 
or both. The treatment knocks them out. They’ve got no energy. When energy is gone, meal preparation is not 
an option. I try giving them options that will make food more convenient, you know, like easy food ideas. But 
when that doesn’t work, Community Servings really comes to mind to ensure they have access to food and an 
easy way to get it into their system.

Another social worker explained how one person she referred only ate “pre-packaged doughnuts and coffee” 
before enrolling in the meals program. In the face of adversity, her patient resorted to food he felt he could rely 
on to make him “feel comfortable.” A physician echoed the sentiments of choice constraints by stating, “Getting 
out is already challenging for people with chronic disease. It’s hard to shop…And when they do shop, they’re only 
buying things that are lightweight and that they can carry like pasta and potato chips. It’s just not good for them.”

As noted in the Background section of this report, physical ailments can be made worse by psychological issues. 
Repeated examples from the interviews illustrate the ways in which psychological symptoms associated with 
critical disease can inhibit clients’ access to nutritious meals and therefore inhibit their ability to get well:

I have a patient who has a lot of chronic pain and issues with disability. She is socially isolated and depressed 
and was losing lots of weight. She lost 50 pounds, and I think it was related to her depression—she wasn’t able 
to prioritize her own health. —Physician

I think from my perspective, as social worker, I see the meals as a way to reduce anxiety…Generally speaking, 
my patients have been irrevocably altered by diagnoses with these illnesses, which happen without warning. 
Most of my patients are dying or going to be dying soon, and I think it means a lot to them to know there’s a 
community organization like this. Something about it is very healing. —Social Worker

These and countless other client stories indicate that the physical and psychological effects of critical and 
chronic illness can pose a significant threat to accessing nutritious food. By intervening to eliminate these 
barriers, organizations can provide community members access to the type of nourishment that would help 
combat disease.

Finally, interview data help contextualize the insufficiency of community resources available to chronically ill 
populations. Food pantries, for example, are not accessible because, as one social worker put it: “The pantry 
isn’t something patients can utilize all the time because they have to come here, bring their bags, get the food, 
and bring it home. For people going through cancer treatment, this isn’t really an option.” Another social worker 
summarized the cumulative challenges of so many critically and chronically ill people across the country:

[My patient] was having difficulty finding a way to get food. She is low-income, and food pantries aren’t an 
option because she has no car and lives on the third floor of her building. She couldn’t carry food by herself 
from any pantry or grocery store. Plus, she’s in a lot of pain, so food delivery seemed like a good option for her. 
She’s too young for other meal delivery programs like Meals-On-Wheels, so the Community Servings program 
works out really well.

TABLE 3. Characteristics of Healthcare Workers Who Completed Study Survey

	 NUMBER	 PERCENT OF TOTAL RESPONDENTS

PRIMARY PROFESSION		

Case Manager	 20	 29.0

Dietitian/Nutritionist	 4	 5.8
Nurse Practitioner	 1	 1.4
Physician	 5	 7.2
Social Worker	 31	 44.9
Other	 8	 11.6
Total	 69	 100.0

Professional Specialization*		

Cancer	 12	 17.4
Cardiovascular Disease	 1	 1.4
Diabetes	 3	 4.3
HIV/AIDS	 28	 40.6
Lung Disease	 1	 1.4
Renal Disease	 9	 13.0
None	 6	 8.7
Other	 8	 11.6
Missing	 1	 1.4

Number of Referrals to Community Servings		

1	 8	 11.6
2-3	 15	 21.7
4-5	 13	 18.8
6+	 32	 46.4
Missing	 1	 1.4

Primary Diagnoses of People Referred to  
Community Servings †		

Cancer	 30	 43.5
Cardiovascular Disease	 12	 17.4
Diabetes	 18	 26.1
HIV/AIDS	 34	 49.3
Lung Disease	 12	 17.4
Renal Disease	 21	 30.4
Other	 5	 7.2
Missing	 3	 4.3

TOTAL RESPONDENTS	 69	 100

*Some respondents identified more than one professional specialization

†Some respondents identified more than one primary diagnosis of people they referred to Community Servings
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In addition to contextualizing the obstacles Community Servings’ clients face, four major themes emerged 
from the interview data regarding the impact of the meals program on clients’ health. These themes include the 
provision of nutritious food as a means of: (1) improving psychosocial well being; (2) promoting healthy weight; 
(3) providing high-quality, holistic care; and (4) improving adherence to medications and treatments. Table 4 
displays the most common words healthcare workers used to describe these themes and the role of healthy food 
for people facing illness. 

 

As mentioned, several important themes emerged from interview data regarding the impact of medically 
tailored, home-delivered meals on clients’ health. The first theme was the role of nutritious food in supporting 
psychosocial well-being, which in turn supports physical health. Eleven of the 14 interviewees (78.6 percent) 
cited the importance of nutritious meals in mitigating depression and anxiety, promoting emotional stability, 
and helping instill a sense of solace and relaxation. One social worker’s words provide an example of improved 
psychosocial well-being resulting from the meals program:

Having adequate nutrition and stable weight gives everyone one less worry, and it actually helps treatment. For 
my patients, access to healthy food helps them cope with their treatment and focus on their whole health…
Alleviating a major worry like this is supportive emotionally as well as physically.

A physician provided another illustration of the connection between access to healthy food, improved 
psychosocial well-being, and improved physical health by explaining what happens to patients who struggle to 
access nutritious food. “You could see it in him,” he said. “Signs of depression, withdrawing socially, not getting 
out of the apartment.” When the patient lost a stable source of food, psychological symptoms worsened, “and 
then he lost weight.”

A second important theme is the role of nutritious food in improving or maintaining clients’ weights. More 
than half of the healthcare workers (n=8) suggested the promotion of healthy weight was a direct result of the 
Community Servings meals program. One dietitian identified the weight-related effects of nutritious meals quite 
clearly by recounting the story of a patient with chronic kidney disease who “lost 30 pounds before coming on 
the program. He came into it already malnourished. But after starting the meals program, he gained 10 pounds.” 
A physician described the role of healthy weight for patients with critical and chronic disease by stating, “It’s 
simple. The meals help stabilize weight, which makes bodies stronger to fight off disease.”

Third, several healthcare workers (n=6), including four physicians, identified the provision of healthy food as 
an integral part of providing holistic care to patients. Two healthcare workers articulated the role of nutrition in 
holistic care most clearly:

Health and healing are beyond just prescriptions and medication. Providing someone with food is therapeutic, 
and it is important in terms of caring about the whole patient…A lot of times when people access medical care, 
it’s our tendency to try to break things down into small aliquots, like you have a sick liver or cancer of the breast 
or some other disease. We get so distracted by the small pieces that make up disease that we forget about 
the whole person who experiences the illness. There are things that go into your quality of life and experience 
of illness that are bigger than the disease itself. We have to think about things like the social determinants of 
health, community violence, and access to social support if we are going to provide meaningful care to our 
patients. And being able to engage a community around eating and healthy eating is critical when we think 
about people who don’t otherwise have access. That means a lot. —Physician

TABLE 4. Terms and Phrases Healthcare Workers Used to Describe the Impact 	
of Healthy Meals on the Health of People with Critical and Chronic Disease

Impact of Healthy Food Themes

•	 Psychosocial well-being

•	 Healthy weight

•	 High-quality, holistic care

•	 Adherence to medications  
and treatments

Common Terms Used to Describe Themes

•	 Relieves anxiety; One less worry;

•	 Makes patients happy

•	 Gain weight; Stabilize weight

•	 Care for whole patient; Humanistic care

•	 Helps patients take medications; Reduces 
side effects of medications/treatments

The medical care system can have many dramatic and important effects for a person. We diagnose, give 
medications, we treat. But medical care doesn’t always address those fundamental things like nutrition, or 
having a roof over your head, etc. Those are the basics that a patient needs, and they sometimes don’t have 
them when they leave this office. Yet, they are all essential for a healthy life. The question is, where do these 
essentials come from? Where they come from – at least the nutrition aspect – is from Community Servings. It 
is absolutely essential. You know, we can’t prescribe a nutritious meal for a client to pick up at the pharmacy, 
but it is so essential in caring for the whole patient. —Physician

To healthcare workers, the provision of holistic care was imperative to the healing process. Without caring for the 
“whole patient,” many argued, biomedical treatments could be inhibited.

The idea of holistic care was reinforced by the fourth major theme regarding the impact of nutritious food 
on people with critical and chronic disease: medication adherence (n=4). The public health literature largely 
supports the importance of healthy food in improving medication adherence and absorption, especially 
among patients with HIV/AIDS and cancer (discussed later). Not surprisingly, the four healthcare workers who 
described this theme had referred HIV/AIDS and cancer clients to Community Servings in the past year. One 
interview provided a clear example of healthcare workers’ perceptions of the meals program:

The meals program helps people adhere to medications. Nausea is a major component of the disease and its 
treatment, and food is so important in taking medicine. When food helps people take medicine, it absolutely 
improves health outcomes. —Physician

Whether it is the promotion of psychosocial well-being, weight maintenance, holistic care, or medication 
adherence, healthcare workers resoundingly believed the meals program played a substantial role in improving 
the health of Community Servings’ clients. 

SURVEYS

Sixty-nine surveys were completed between December 11, 2012 and January 7, 2013 for a total response rate 
of 55.2 percent. Results from the survey of healthcare workers indicate clear consensus of the role nutritious 
meals play in improving the health of people with critical and chronic disease. In fact, 80.9 percent (n=55) of 
respondents believed nutritious meals in general have “a lot” of impact in improving the health of people with 
critical or chronic disease. The remaining 13 respondents (19.1 percent) believed nutritious food played “some” 
role in improving health. Nearly all respondents also noted the importance of medically tailored, home-delivered 
meals in promoting the health of their patients. Referring to Community Servings more specifically, 95.6 percent 
believed that the home-delivered meals program improved the health of clients “a lot” (n=36) or “some” (n=21). 

Indirect markers of health improvement examined in the survey also indicated widespread acknowledgment 
of the role of home-delivered meals in improving health. For example, nearly two-thirds of healthcare workers 
(65 percent, n=37) indicated that the meals program resulted in decreased hospitalizations for the people 
they referred. Healthcare workers also suggested prevalent food insecurity among clients, which is widely 
recognized as a barrier to optimal health for people, including those with critical and chronic disease.33,34 Nearly 
three-quarters of respondents (72 percent, n=42) believed inadequate access to healthy food was a substantial 
problem for the people they referred prior to enrollment in the meals program (“a lot,” n=43, “some,” n=23). 
Nearly all respondents (94.1 percent, n=64) believed the meals program improved access to healthy food “a 
lot” (n=45) or “some” (n=19). Importantly, among those who thought inadequate access to healthy food posed 
a major problem for their referral patients before enrolling in the program, 95.5 percent believed that access to 
healthy food improved “a lot” (n=32) or “some” (n=10) for their clients afterward. 

Survey data also indicate that the meals program enables clients to make healthier food choices. Nearly three-
quarters of respondents (71.6 percent) believed the meals program increased clients’ knowledge about healthy 
food and good nutrition “a lot” (n=15) or “some” (n=33). And, overall, healthcare workers were satisfied with the 
program as evidenced by the 100.0 percent (n=68) who were “very likely” (n=62) or “fairly likely” (n=6) to refer 
clients to Community Servings in the future. The most pertinent results from the survey are displayed in Table 5. 
Throughout the remainder of the Results section, we present a review of the public health literature of “food as 
medicine” and contextualize this review with relevant survey and interview results.
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HIV/AIDS: LITERATURE REVIEW

Epidemiology and Complications

Three hundred and thirty (or 39 percent) of Community Servings’ clients have a primary diagnosis of HIV/
AIDS. This number represents approximately 2 percent of the total 17,358 people living with HIV/AIDS (PLWHA) 
in Massachusetts in 2009.35 Complications associated with HIV/AIDS are serious and varied: tuberculosis, 
meningitis, cancer, neurological dysfunction, kidney disease, and, most commonly, wasting syndrome.36 
Many of these complications are linked to malnutrition. In fact, an estimated 34 percent of AIDS patients can 
expect to experience wasting,37 a syndrome characterized by a 10 percent loss of body weight accompanied by 
diarrhea, chronic weakness, and fever.36 Malnutrition is also linked to increased susceptibility to opportunistic 
infections, immunologic decline, hastened progression of AIDS, and death.39-44 Repeated studies, including one 
using a Massachusetts cohort, have found that loss of weight and lean body mass are significantly associated 
with mortality among PLWHA.39 Additional complications, such as reduced effectiveness of and adherence to 
medication,26 may have substantial public health implications, since reduced medication adherence can increase 
HIV viral load, the amount of virus in the bloodstream, and therefore increase risk of spreading disease.45 

Nutritious Meals Can Improve Health Outcomes

Proper nutrition is integral for disease management for PLWHA, as it helps patients maintain a healthy body 
weight, helps them withstand the side effects of medications, improves immune system functioning, and 
enhances overall quality of life.46

Malnutrition is common among PLWHA, in part, because the disease causes an increase of 20-30 percent in 
energy expenditure.47,48 However, comprehensive medical nutrition therapy can reduce the effects of increased 
energy expenditure and subsequent weight loss. One study found that a nutritionally tailored, home-delivered 
meals program allowed more than two-thirds of HIV/AIDS clients to maintain or increase body weight.49 Interview 
data from the present study support public health literature regarding the role of medical nutrition therapy 
in helping PLWHA maintain a healthy weight. One case manager reported, “[The meals program] alleviates 
pressure so patients can just focus on eating and nourishing their bodies. And, ultimately, this definitely leads to 
improved weight in my patients.” And a physician caring for PLWHA indicated, as noted previously, that the meals 
program “helps stabilize weight, and it makes bodies stronger to fight off disease.”

In addition to maintaining weight, the provision of healthy food has also been connected with symptom 
management. Individually-tailored nutrition and education programs have been shown to reduce symptoms 
such as fever, anorexia, nausea, vomiting, diarrhea, and nutrient mal-absorption.49 In one study researchers 
found that the incidence of diarrhea was reduced by about half after 6 months of nutrition counseling and 
dietary modification with normal food.47 Reduced gastrointestinal side effects led not only to reduced nutritional 
imbalances but also to improved medication absorption and adherence.26,47 Studies indicate that Atovaquone, a 
drug used to treat opportunistic infections, is up to three times more effective when taken with an appropriate 
diet. Other drugs, such as Glanciclover and Itraconazole are up to 30 percent more bioavailable when taken 
alongside a specified nutrition regimen.50 Further studies indicate that adequate diet can reduce gastrointestinal 
and other side effects, thereby making the drugs easier to tolerate.51,52 Indeed, researchers, including those from 
Columbia University’s Community Health Advisory and Information Network (CHAIN), widely accept that proper 

nutrition is required to increase the absorption of medication.53

TABLE 5. Results from Survey of Healthcare Workers’ Perceptions of the Community Servings 
Home-Delivered Meals Program
		
	 NUMBER	 PERCENT OF TOTAL

In general, how much of a role do you think nutritious meals have in improving the  
health of people with critical or chronic disease?

A lot	 55	 80.9
Some	 13	 19.1
A little	 —	 —
Not at all	 —	 —
Total	 68	 100.0

How much do you think the Community Servings home-delivered meals program  
has improved the health of the people you have referred?

A lot	 43	 62.3
Some	 23	 33.3
A little	 2	 2.9
Not at all	 —	 —
Total	 69	 100.0

Do you believe the Community Servings home-delivered meals program has resulted  
in decreased hospitalizations for the people you have referred?

Yes	 40	 60.6
No	 26	 39.4
Total	 66	 100.0

How much do you think Community Servings has increased knowledge about healthy  
food and good nutrition among people you have referred?

A lot	 15	 22.4
Some	 33	 49.3
A little	 17	 25.4
Not at all	 2	 3.0
Total	 67	 100.0

From what you know, how much of a problem was inadequate access to healthy food 
before enrolling in the Community Servings home-delivered meals program?

A lot	 45	 66.2
Some	 22	 32.4
A little	 1	 1.5
Not at all	 —	 —
Total	 68	 100.0

From what you know, how much has access to healthy food improved after enrolling  
in the Community Servings home-delivered meals program?

A lot	 45	 66.2
Some	 19	 27.9
A little	 3	 4.4
Not at all	 1	 1.5
Total	 68	 100.0

How likely are you to make another referral to the Community Servings home-delivered 
meals program?

Very likely	 62	 91.2
Fairly likely	 6	 8.8
Not very likely	 —	 —

Not at all likely	 —	 —
Total	 68	 100.0

TOTAL RESPONDENTS	 69	 100.0

“	�You know, we can’t prescribe a nutritious 	

meal for a client to pick up at a pharmacy, but 	

it is essential for caring for the whole patient.” 

	 P H Y S I C I A N
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Interview data also support the role of medically tailored, home-delivered meals in symptom management and 
medication adherence. A case manager, for example, described the meals program as something people can 
“count on.” According to her, when 

they have a hot meal for dinner they can choose to take their medications with that meal, and they won’t get 
sick from the medications. One of my patients will absolutely take his medications with a hot meal because he 
knows it helps with the side effects. So, the meals help him adhere to medication so he doesn’t get sicker…The 
program ensures [my patients] have a full meal, and it makes sure they will keep taking those medications, 
which then keeps them out of serious situations where they have to be admitted to the hospital.

A physician echoed these sentiments by explaining, “Nausea is a major component of the disease and its 
treatment, so food is really important in taking medicine.” Yet another healthcare worker “truly believe[s] it 
keeps them [my patients] from re-hospitalization. With nutrition, you have lower risk of things like dehydration, 
malnutrition, and negative side effects of medication.” Providing PLWHA support in their homes, according to this 
social worker, helps them take the medication necessary to “lower the rates of re-hospitalization.”

The literature also indicates that micronutrients, in particular vitamins C and E, N-acetylcysteine (NAC), alpha 
lipoic acid, selenium, and epigallocatechin gallate (EGCG), control HIV/AIDS by restoring immune response, 
reducing disease-related symptoms, and slowing the progression of AIDS.54,55 In fact, studies have shown that 
micronutrients can block HIV multiplication and expression, enhance immune function, stabilize T cells, and 
elevate CD4 cell count.38 Taken together, the literature indicates that reversing malnutrition can lead to improved 
functioning, clinical well-being, and longer-term survival among PLWHA.

Survey data also underscore the impact of medically tailored, home-delivered meals on the health of PLWHA. 
Among respondents who referred HIV/AIDS clients in the past year (N=34), 61.8 percent (n=21) believed the 
Community Servings meals program had improved clients’ health “a lot.” Nearly all the remaining respondents, 
or 35.9 percent (n=12) believed the program had improved clients’ health “some.” Also of import was the 62.5 
percent (n=20, N=32) of healthcare workers who believed the program had resulted in decreased hospitalizations. 
Altogether, healthcare workers’ perceptions support the public health literature, which indicates that medically 
tailored, home-delivered meals can improve health outcomes for PLWHA.

Improved Nutrition Could Reduce Healthcare Costs

HIV and its complications are associated with substantial healthcare expenditures. In 2006, annual medical 
costs for early-stage HIV/AIDS cost an average of $14,000 per patient. For those with late-stage disease, costs 
were estimated at $37,000 per year.56 Hospital care and pharmaceuticals make up a large majority of these 
expenditures, 46 percent and 40 percent respectively.3 Average costs of anti-retroviral therapy (ART) in 2006 
alone was estimated at $19,912 per year ($23,000 in 2010 dollars).57 And these costs are not stable. Researchers 
have found an eight-fold cost increase associated with HIV/AIDS progression among non-ART-related costs 
and a six-fold increase in hospital expenditures.58 Thus, interventions to prevent the progression of disease are 
important in reducing costs. Over a lifetime, HIV-related treatments lead to $379,668 on average spent on every 
infected patient in the country.59 In Massachusetts, this translates to $178 million in total lifetime costs for all 
patients in 2009.59 Clearly, HIV and its related complications represent a substantial financial burden. Fortunately, 
by preventing costly complications, we can reduce the overall expenditures associated with the disease.

Evidence is mounting to support the role of medically tailored, home-delivered meals in reducing healthcare 
costs associated with HIV/AIDS. In a study executed by the Philadelphia-based nutrition service organization, 
MANNA, researchers found that medically tailored, home-delivered meals significantly reduced healthcare 
costs for PLWHA. Researchers found that HIV/AIDS-related healthcare expenditures averaged $50,000 per 
person per month in the six months prior to enrollment in the home-delivered meals program. In the six months 
after enrollment, healthcare costs for the same population averaged just $17,000 per person per month. The 
$33,000 average monthly savings was found to be statistically significant.58 The same researchers examined the 
differences in healthcare expenditures over a six-month period between PLWHA enrolled in the home-delivered 
meals program and a matched-pair control group who had not enrolled. The control group spent an average of 
$37,000 per person per month on healthcare costs, while those in the enrolled group spent just $17,000. This 
difference of $20,000 per person per month was also found to be statistically significant.58 Given that the total 
costs of Community Servings’ meals program are just $4,156 per client per year, there is reason to believe the 
program may be cost-effective.   

Other studies identify additional opportunities for substantial cost savings associated with the provision of 
nutrition services to PLWHA. In a report published by ANSA, estimates indicate that nutrition programs can 
reduce costs between $4,389 and $12,668 per person per year by increasing CD4+ T cell counts.3 The report 
also estimates that the improved adherence to medication associated with nutrition programs could lead to 
annual cost savings of $5,196 per person and that reduced income-based health disparities could save $41,593 
per person per year.3 

Furthermore, evidence shows that improved ART adherence and absorption can bring about cost-effective 
improvements in the quality and quantity of life for PLWHA. Goldie et al., for example, found that certain 
absorption-improving interventions increased quality-adjusted life years by 2.9 years. For each patient receiving 
absorption-improving interventions, cost savings ranged from an estimated $50,000 to $145,000.60 When 
these data are considered alongside other research indicating nutritious food can improve the absorption of 
medication, there is good reason to believe the Community Servings meals program is indeed cost-effective.

CANCER: LITERATURE REVIEW

Epidemiology and Complications

Twenty-one percent of Community Servings’ clients were referred primarily for a diagnosis of malignant 

neoplasm, or cancer. The most common diagnoses include breast and lung cancers, though Community Servings 
provides meals to clients afflicted with more than twenty different cancers. Cancer survivors currently comprise 
3 to 4 percent of the U.S. population, and their numbers are steadily rising.61 Between 2004 and 2008, there were 
over 180,000 newly diagnosed cases of cancer in Massachusetts alone, averaging 36,280 diagnoses per year.62 
During this same period, there were 65,802 deaths due to cancer, averaging 13,160 per year.62 This translates to 
24 percent of all deaths,63 making cancer the second-leading cause of death in the Commonwealth.64 Although 
state-level cancer mortality rates are similar to national rates, cancer incidence in Massachusetts is substantially 
higher than the national average. The incidence rate for Massachusetts males was 590.9 per 100,000 between 
2004 and 2008 compared to just 553.0 nationally between 2003 and 2007. For females, the incidence rate 
was 460.6 per 100,000 in Massachusetts and 416.5 nationally.62 Certainly, cancer is a substantial public health 
problem, and its burden can be mitigated only through a strategic community response.

Nutritious Meals Can Improve Health Outcomes 

Nutrition-related complications among cancer patients are numerous and costly.65 Malnutrition is widespread 
among people living with cancer, ranging from 9 percent of those with urologic cancer to 85 percent of those 
with pancreatic cancer,66 and it has been recognized as an important component of adverse outcomes, including 
increased morbidity and mortality and decreased quality of life.67 Researchers in 2010 found that nearly half 
(49 percent) of the 191 medical oncology patients in one study were malnourished.68,69 Other studies indicate 
that protein-calorie malnutrition (PCM) is the most common co-morbidity among people with cancer,67 and an 
estimated 20 percent of patients die each year as a result of malnutrition, rather than from the cancer itself.68,70 
A key factor impacting malnutrition is increased energy requirements resulting from tumor growth, infection, 
inflammation, surgery, and treatments.71 Given the striking prevalence and related mortality associated with 
malnutrition, its prevention is important to promote the health of people with cancer.

The causes of cancer-related malnutrition are varied and complex. Individuals with cancer often experience an 
increase in resting energy expenditure and require extra calories and nutrients to maintain a healthy weight.67 
Up to 25 percent of all newly-diagnosed cancer patients experience anorexia, the loss of appetite or desire to 
eat. Nearly universal among those with metastatic disease,67,72,73 anorexia can hasten the course of cachexia, 
a progressive cancer-related wasting syndrome. Occurring in about 33 percent of newly diagnosed patients, 
cachexia may lead to delayed, missed, or decreased treatments74 and is estimated to be the immediate cause of 
death for up to 40 percent of cancer patients.15 

Complications related to malnutrition include increased toxicity of chemotherapy, limited immunologic 
competence, increased infection and co-morbidities, increased hospital length of stay, decreased quality of  
life, and increased mortality.65,66,75 Cancer patients whose body mass index (BMI) falls below 20 have higher 
rates of consultation with a general practitioner, medication use, and death rates, compared with those who  
have higher BMI.76
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Wasting is observed in many cancer patients and is a direct result of poor dietary intake that results in weight 
loss.13 DeWys et al. found that a mere 5 percent weight loss in cancer patients led to decreased response to 
therapy. Researchers have also found that survival rates, performance status, productivity, and quality of 
life decline alongside weight loss.76 Those with weight loss or malnutrition also experience increased risk of 
complications, decreased treatment tolerance, and increased mortality.68

Improved nutrition is associated with lower rates of physician consultation, rates of medication, and rates of 
death.65 Repeated studies indicate the importance of early nutrition screening and follow-up in providing quality 
care to oncology patients.65,67,78 In 2012 Baldwin et al. conducted a meta-analysis of 13 studies and showed that 
oral nutrition interventions such as Ensure were associated with significant improvements in weight and energy 
intake as well as quality of life compared with routine care.68,79 On average, oral nutrition interventions improved 
patients’ weights by 4.1 pounds and improved energy intake by 432 kcal/d.79 Another randomized-controlled 
study of 60 patients found that nutritional intervention reduced nutritional deterioration, helped maintain 
patients’ body weight, and led to faster recovery of quality of life and physical functioning.80 Another study by 
Nayel et al. found that all 11 patients who received nutritional intervention for 10-15 days after treatment gained 
weight, while 58.3 percent of those without nutritional supplementation lost weight (n=7, N=12).68,81 In fact, 41.7 
percent of study participants (n=5) who received no nutritional support were forced to discontinue radiotherapy 
due to uncontrolled side effects or poor performance status, whereas all 11 patients receiving supplementation 
received a course of radiation without interruption.81 Thus, the health benefits of improved nutrition status and 
weight maintenance were shown to be clinically significant.

One way the Community Servings meals program could improve health outcomes is through individualized 
nutrition assessment and counseling. In a recent randomized-controlled clinical trial of 271 oncology patients, 
Ravasco et al. observed that only 20 percent of those receiving individualized dietary counseling experienced 
nutritional deterioration compared to 96 percent of the control group who received standard services. Thus, 
according to researchers, “individualized dietary counseling during radiotherapy…assure[d] a sustained and 
adequate diet, which was able to overcome predictable deterioration.”65 In the same study, dietary counseling 
and improved dietary intake were associated with significant improvements in quality of life and could be 
extrapolated to improved physiological function and overall clinical outcomes.65

Maintaining health during cancer treatment requires a consumption of a variety of nutritionally-dense foods each 
day.67 Since nutritious food is a major source of energy, access to healthy meals is required to mitigate cancer-
related malnutrition. Thus, medically tailored, home-delivered meals can also support improved health outcomes 
by helping cancer patients maintain healthy weight. As mentioned previously, early nutrition intervention can 
help patients maintain lean body mass, better tolerate treatment, and improve quality of life.68 The interview 
data collected for the present study supports the role of home-delivered meals in improving the weight of cancer 
patients. One social worker explained it this way:

We have had patients that are underweight at baseline, having just been diagnosed with something like cancer. 
A recent patient came in with lung cancer. He had lost 30 or 40 pounds prior to starting treatment. Like so many 
others, he was already starting off with a deficit. A lot of circumstances contribute to the deficit—maybe they 
don’t have access to food or don’t have a great understanding of what to eat during treatment. Even if they do 
know what they should be eating, they don’t have the resources to get the food they need…Once we add the 
Community Servings meals, it gives patients a good guideline of what kinds of food to eat, and it lets them know 
they should be eating…Ultimately, this has definitely led to improved weight in the patients I see.

A physician who had referred several cancer patients to Community Servings also indicated improved weight 
management as a result of the meals program: 

I have a patient who has a lot of chronic pain and issues with disability. She is very socially isolated and 
depressed and was losing lots of weight. She lost 50 pounds, and I think it was related to her depression—she 
wasn’t able to prioritize her own health. I referred her to Community Servings for a year, and it was tremendous 
to see her gaining weight, but it was also important that someone was coming regularly and asking how she 
was doing and seeing how she was. It was something that gave her real joy. The meals program helped her feel 
cared for; it helped her humanity. She needed to feel like someone cared that she deserved these meals after 
everything she had been going through. That provision of service itself is therapeutic.

Not only does the physician indicate the meals program helped her patient maintain a healthy weight, but 
she also suggests that meal delivery helps mitigate depression, which has been identified as a major cause of 
anorexia.82 These data were supported by several other respondents, one of whom suggested,

Having adequate nutrition and stable weight gives everyone one less worry, and it actually helps treatment. 
For my patients, access to healthy food helps them cope with their treatment and focus on their whole health. 
Nutrition is a big part of treating the person as a whole. Community Servings is a big supporter of patients who 
live alone. I truly believe it keeps them from re-hospitalization. With nutrition, you have lower risk of things like 
dehydration, malnutrition, and negative side effects of medication. The more support we get into these peoples’ 
homes, the lower the rates of re-hospitalization I have seen, especially for people who have little access to other 
resources. —Social Worker

Survey data also support the positive health impact of medically tailored, home-delivered meals on people 
experiencing cancer. Among healthcare worker respondents who referred cancer patients to Community 
Servings in the past year (N=29), 70.0 percent (n=21) believed the meals program had improved clients’ health 
“a lot.” Nearly all the remaining respondents (26.7 percent, n=8) believed the program had improved clients’ 
health “some.” These figures mirror the 62.1 percent (n=18) of healthcare workers who believed the program 
had resulted in decreased hospitalizations. Altogether, healthcare workers’ perceptions support the public 
health literature, which indicates that medically tailored, home-delivered meals can improve health outcomes 
for people with cancer.

Maintaining a healthy weight has widely recognized health benefits, and, although expenditure-related data 
are not presently available, these benefits are likely cost-effective. In 2010, the total cost of cancer care in the 
U.S. was $263.8 billion: $102.8 billion for direct costs (i.e., inpatient and outpatient services, medications, and 
devices) and $161.0 billion for indirect costs (i.e., lost productivity due to morbidity and mortality).83,84 Cancer 
spending is expected to accelerate as a result of costly new treatments and the increased number of cancer 
patients as the population ages.85 Although Massachusetts-specific expenditure data were not accessible for 
this report, the high incidence of cancer suggest that cancer costs in the Commonwealth may be even higher 
than national figures. Since access to nutritious food is necessary for the maintenance of healthy weight and can 
reduce depressive symptoms, strategies to improve such access likely carry substantial benefit. In all, the public 
health literature supports the role of home-delivered, medically tailored meals in improving health outcomes. 
And, given the cost of cancer treatment, there may be a cost-benefit to community-level support for medically 
tailored, home-delivered meals programs.

“	�I truly believe it keeps them from rehospitalization. 	

With nutrition you have a lower risk of things 

like dehydration, malnutrition and negative side 

effects of medication. The more support we get 

into these peoples' homes, the lower the rates of 

rehospitalization I have seen, especially for people 

who have little access to other resources.”  

	 S O C I A L  W O R K E R
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DIABETES: LITERATURE REVIEW

Epidemiology and Complications

More than 30 percent of Community Servings’ clients have diabetes mellitus, a figure that far exceeds the 
estimated 9.6 percent of Massachusetts adults who had the disease in 2007.86 In the same year, an additional 5.4 
percent were diagnosed as pre-diabetic,66 indicating elevated risk of developing type 2 diabetes.87 Complications 
associated with diabetes are serious and potentially fatal including heart disease and stroke, hypertension, 
peripheral vascular disease, retinopathy, kidney disease, and neuropathy.88,89 Diabetes can result in substantially 
reduced quality of life, and it is a leading cause of acquired blindness, kidney disease, and amputations in the 
U.S.90 In each week of 2009 in the state of Massachusetts, 104 people with diabetes were discharged from the 
hospital, 38 received lower leg amputations, 13 were diagnosed with kidney failure, and five were blinded.86 
Diabetes remains a leading cause of death throughout the country; in fact, nearly 7 percent of all deaths in 
the state are related to diabetes.86 Certainly, diabetes is a dynamic public health issue, and its burden can be 
mitigated only through an effective community response.

Nutritious Meals Can Improve Health Outcomes

Consensus in the medical community points to glycemic control, or improved control of patients’ blood glucose 
(HbA1c) levels, as a means of reducing costly complications. Even small reductions in HbA1c levels can reduce 
risk. A recent study found that a 1 percent reduction in mean HbA1c was associated with a 21 percent decrease in 
death, a 14 percent decrease in heart attack, and a 37 percent decrease in heart disease risk.91 Key to these risk 
reductions are dietary control, increased consumption of certain carbohydrates, reduced saturated fat intake, 
and increased monounsaturated fatty acids derived from plants.

Risk reduction can be supported through a balanced diet crafted by a registered dietitian. One randomized-
controlled study found that the balanced diets delivered to diabetic patients significantly reduced average HbA1c 
levels from 8.2 to 7.4 after 12 months of service when compared with conventional, education-based dietary 
intervention.92 Another randomized-controlled study involving more than 300 participants found that a pre-
packaged, nutritionally complete, prepared meal plan (not unlike the program provided by Community Servings) 
significantly reduced HbA1c levels for diabetic participants.93 Thus, home-delivered, medically tailored meals 
may be an effective strategy to improve glycemic control and reduce costly complications.

In addition to glycemic control, weight loss can be an important step toward reducing health risks for people with 
diabetes. Risk of complications increases for those who are overweight, and even slight weight loss can improve 
glycemic control, reduce blood pressure, and improve lipid profiles.66 Unfortunately, more than 85 percent of 
people with type 2 diabetes are overweight or obese.66 Intentional weight loss among people with diabetes is 
associated with a 25 percent reduction in total mortality and a 28 percent reduction in cardiovascular disease 
and mortality.94

Despite the risk reduction associated with weight loss, adherence to weight loss programs is poor.66 However, 
researchers have found that medically tailored, home-delivered meals are associated with far higher rates of 
dietary adherence than traditionally prescribed diets.93 For example, Gleason et al. found that home-shipped 

meals aimed at reducing cardiovascular risk had a 91 percent compliance rate four weeks after initiation and 
88 percent compliance at eight weeks.95 Not only do these programs improve diet adherence, but people lose 
weight more effectively when following a dietary program prescribed by a registered dietitian. This principle was 
illustrated in 2000, when Metz et al. found that a pre-packaged, medically-tailored meals program designed by a 
dietitian resulted in an average weight loss of 6.61 ± 11.9 pounds over the course of a year. This weight loss was 
significantly greater than the control group, which lost an average of just 2.2 ± 8.4 pounds. Weight loss among all 
participants, including the 119 who were diabetic upon initiation, was accompanied by improved blood pressure, 
LDL-cholesterol levels, glycosylated hemoglobin level, and quality of life.93

Survey data from the present study also suggest medically tailored, home-delivered meals can positively impact 
the health of people experiencing diabetes. Among healthcare worker respondents who referred diabetic clients 
to Community Servings in the past year (N=18), 66.7 percent (n=12) believed the meals program had improved 
clients’ health “a lot.” The remaining 33.3 percent (n=6) believed it had improved clients’ health “some.” A full 82.6 
percent (n=14, N=17) believed the meals program resulted in decreased hospitalizations. Altogether, healthcare 
workers’ perceptions support the public health literature, which clearly indicates that medically tailored, home-
delivered meals can improve the health of diabetic patients.

Improved Nutrition Could Reduce Healthcare Costs

The burden of diabetes does not come without substantial financial costs. One out of every ten U.S. healthcare 
dollars is spent on diabetes and its complications. Of the $133 billion spent on diabetes, more than $92 billion 
is spent on direct healthcare, including inpatient and outpatient services, prescription medications, and other 
treatments.66 Even more striking, nearly 34 percent of all Medicare dollars are spent on the 23.4 percent of patients 
with diabetes.96 Massachusetts has not escaped the extraordinary financial burden of this disease. In 2007, 
diabetes cost the state $4.3 billion, and these costs are on the rise.86 Diabetes-related hospitalizations alone cost 
nearly $23,500 per person per visit, nearly double the average cost of non-diabetes-related hospitalizations.66 
In order to reduce medical complications and costs associated with diabetes, many public health professionals 
agree that a substantial investment in preventive services is necessary. 

The public health literature not only supports nutrition intervention as a means of improving health, but studies 
also show that these interventions reduce diabetes-related healthcare costs. A four-year longitudinal study 
of 4,744 patients with type 2 diabetes, for example, showed that even a slight reduction in HbA1c levels was 
associated with fewer primary care and hospital visits.95 Lowering blood glucose levels by even 1 percent reduced 
healthcare costs by between $686 and $950 per patient per year.96 Spread over the population, these data signal 
the potential for substantial cost savings. Yet another study also indicates potential cost savings associated with 

improved nutrition. Researchers followed 965 obese, diabetic patients for six years to monitor their medication 
use and healthcare costs. Among participants, the average annual cost for diabetes and cardiovascular disease 
medications decreased by an average of 8 percent for those who lost more than 15 percent of total body weight.97

It is clear that improving blood glucose levels and body weight can help reduce costs associated with diabetes 
care. Since access to nutritious food is necessary for both glycemic control and weight management, strategies 
to improve such access likely carry substantial cost-effective benefits. In all, the public health literature supports 
the role of home-delivered, medically tailored meals in improving health outcomes, and there is evidence that 
such programs may be cost-effective. 

“	 �So, the meals help him adhere to medication so he 	

doesn't get sicker  ... The program ensures [my patients] 

have a full meal, and it makes sure they will keep taking 

those medications, which keeps them out of serious 

situations where they have to be admitted to a hospital." 

	 A  C A S E  M A N A G E R
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C O N C L U S I O N S

MEDICAL NUTRITION THERAPY AND HEALTH OUTCOMES

Survey, interview, and literature review data all support the notion of improved health outcomes associated with 
medical nutrition therapy and home-delivered meals. Interview data revealed that healthcare workers believe the 
Community Servings meals program is valuable for a variety of reasons. First, the meals program was believed 
to support the psychosocial well-being of the people they have referred. Healthcare workers believed the meals 
program “relieves anxiety” and gives everyone “one less worry” so that energy can be focused on treatment and 
getting well. Promoting psychosocial well-being is an important part of wellness because depression and anxiety 
are associated with poor health outcomes and unwanted weight loss among people with critical and chronic 
disease. Second, healthcare workers believed the meals program promoted healthy weight. For clients struggling 
with wasting syndromes, the meals helped them “gain weight,” and for those with unpredictable weight issues, 
the meals helped “stabilize” weight. This, as the public health literature indicates, is especially important for 
those living with diabetes, HIV/AIDS, and cancer. Third, healthcare workers indicated the importance of nutrition 
as a way of providing high-quality, holistic care, which helped them “care for the whole patient,” and take into 
account their patients’ “humanity.” Finally, adherence to medication and treatment was mentioned as especially 
important. For those on HIV/AIDS medications or cancer treatments, the meals program “helps them take 

medications” and “reduces the side effects” of treatment. Of course, any measures that promote adherence to 
treatment are likely to benefit a patients’ health.

More than 8 in 10 healthcare worker respondents surveyed reported that nutritious meals play a major role 
in improving the health of people with critical and chronic disease. Almost all of the respondents believed the 
Community Servings meals program, in particular, improved health outcomes for the people they referred. 
And these health improvements may be cost-effective. Approximately two-thirds of respondents, for example, 
believed Community Servings meals results in reduced hospitalizations. And, as indicated in the Methods 
section of this report, these numbers may actually be a low estimate. Also important to note is the role of medical 
nutrition therapy in promoting food security. Nearly all respondents believed the meals program improved 
access to healthy food for their referrals, including almost all of those who indicated access to nutritious meals 
was a substantial problem prior to enrolling in the program.

The conversation has begun. Nutritious food can be an important part of treatment plans for people facing 
critical and chronic disease. For those who are low income or have other difficulties accessing healthy food, 
medically tailored, home-delivered meals may be an effective intervention. For the sake of our most vulnerable 
community members, and in the face of staggering healthcare costs, there must be a conversation regarding 

“food as medicine.” It is a conversation that began thousands of years ago; indeed, it was Hippocrates who said, 
“Food be thy medicine, and medicine be thy food.” Now, it is time to turn that conversation into action. Included 
here are several recommendations stemming from the findings of this report. They include stakeholders at the 
local, state, and national level and focus on steps toward evidence-based practice in the care of people with 
critical and chronic disease.

RECOMMENDATIONS

1.	 Research—Community-based, food and nutrition organizations should consider seeking partnerships with 
institutions of higher education and other stakeholders to conduct evidence-based research regarding the 
impact of nutritious food provision on health outcomes for those with critical and chronic disease. Research 
should also include non-partisan cost-effectiveness analyses, perhaps executed by state and national 
legislatures. 

2.	 Expansion of Services—State and national legislatures should consider expanding Medicare Part B coverage 
of medical nutrition therapy and the provision of food beyond diabetes and renal disease. Coverage could 
include services provided to people with HIV/AIDS, cancer (both described in this report), renal disorders, 
and other critical and chronic diseases. Legislatures should also consider expanding Medicaid to cover 
medical nutrition therapy including the provision of food.

3.	 Consensus—Research, advocacy, and government agencies should consider coming to consensus 
regarding the definition of medical nutrition therapy. At present, HRSA defines medical nutrition therapy to 
include the provision of food to PLWHA when provided through a licensed, registered dietitian.5 However, the 
definition of MNT within Medicare Part B does not include the provision of food. MNT is also inconsistently 
defined across the medical and public health literature. Therefore, efforts should be made to standardize 
the definition of MNT to include the provision of food.

4.	 Collaboration—Community-based, food and nutrition organizations should consider collaborating to 
collect data shared across a network of service providers and researchers. Standardized data collection, 
which could include information on food security and hospitalization rates among clients, could be used 
for service provider-driven research. This type of collaboration could also help build mutually-beneficial 
research and advocacy capacity across the network.

5.	 Representation—Organizations should consider ensuring the voices of clients are fairly and accurately 
represented in further research and advocacy efforts. This can be accomplished through qualitative 
research aimed at better understanding the lives and circumstances of those with critical and chronic 
disease. Exemplary projects of this nature include Oregon Food Bank’s Voices of Hunger project99 or the 
ESCR Mobilization Project Human Rights Reports.100

6.	 Evaluation—Community Servings and other food and nutrition organizations should consider engaging in 
a systematic process and outcome evaluations of their respective meals programs. Future projects could 
assess process or outcome measures, and qualitative data from this and other studies could be used to 
inform quantitative research projects.

LIMITATIONS

The design for this project presents some notable limitations. First, survey data were limited by the healthcare 
workers whose email addresses could be collected from phone calls to their places of employment. In many 
cases, researchers were unable to obtain email addresses due to employment changes, absence from work, 
or other circumstances. Therefore, the number of surveys collected (n=69) represented just 25 percent of the 
healthcare workers who referred clients to Community Servings in the past year. However, while the number 
of surveys is not ideal, the proportion is high enough to provide a reasonable picture of healthcare workers’ 
perceptions of the program. There is also a potential for bias within the survey data. Namely, healthcare workers 
who completed the surveys may have been more inclined to do so because of their favorable views of the 
program. However, survey invitations mentioned the survey was both brief and anonymous, so as to mitigate the 
potential self-selection bias.

Time constraints in data collection and analysis posed a second major limitation. Typically, quantitative 
measurements are taken after qualitative data has been collected and analyzed. This is because qualitative data 
often generates questions to be answered by quantitative research. However, this study collected qualitative and 
quantitative concurrently, so, the quantitative data may lack important foundational context. For example, survey 
data indicate that 39.4 percent of healthcare workers believed the Community Servings meals program did not 
result in decreased hospitalization for people with critical and chronic disease. However, we learned through 
several interviews conducted after survey administration that some healthcare workers responded to the 
question of reduced hospitalization in the negative because of specific circumstances of their patient population, 
not because of circumstances directly implicated by the meals program. One healthcare worker who answered 
“no” to the question of decreased hospitalization indicated that she works primarily with hospice care patients. 
So, while she thought the meals program improved the health and quality of life of the people she has referred, 
she could not say that it resulted in decreased hospitalization because her patients are rarely, if ever, hospitalized 
to begin with. Another healthcare worker who had just recently referred her first patient to Community Servings 
also noted that the meals program improved health but that it did not result in reduced hospitalization. This 
discrepancy, she explained in the interview, was not because the meals program could not reduce hospitalization. 
Instead, she indicated that her patient had been on the meals program for such a short time that it was too soon 
to tell whether or not it had resulted in reduced hospitalization. The respondent concluded by stating that the 
program has the potential to reduce the client’s risk of hospitalization, but it is simply too soon to tell. Ultimately, 
these examples indicate weakness in the study design and reinforce the need for qualitative methods to inform 
quantitative data collection and analysis.
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A P P E N D I C E S

APPENDIX A. INTERVIEW PROTOCOL 

•	 	Could you walk me through your thought process when you consider referring someone 	
to Community Servings?

•	 How do you believe the Community Servings’ meals program affects the people you’ve referred?

•	 Do you believe the meals program has impacted the health of the people you’ve referred?

•	 If so, can you tell me more about how the meals program impacted the health of the people  
you’ve referred? [If not, can you tell me more about this?]

•	 Do you believe the Community Servings’ meals program has resulted in decreased  
hospitalizations for the people you’ve referred?

•	 If so, can you tell me more about this? [If not, can you tell me more about this?]

•	 Can you describe a recent experience in which you recognized the effects of the meals 	
program on a person you’ve referred?

•	 How did you know the meals program had an effect on that person?

•	 What words would you use to describe Community Servings and the meals program?

APPENDIX B. SURVEY TOOL

Which of the following best describes your primary profession?
Please select one.

□  Case Manager

□  Dietitian/Nutritionist

□  Nurse

□  Nurse Practitioner

□  Physician

□  Social Worker

□  Other: ___________________________________________

In which of the following areas do you specialize, if any? 
Please select all that apply.

□  Cancer

□  Cardiovascular Disease

□  Diabetes

□  HIV/AIDS

□  Lung Disease

□  Renal Disease

□  None

□  Other: ___________________________________________

About how many people have you referred to the Community Servings home-delivered meals program?
Please select one.

□  1

□  2-3

□  4-5	

□  6+

For which primary diagnoses have you referred people to the Community Servings home-delivered                  
meals program?
Please select all that apply.

□  Cancer

□  Cardiovascular Disease

□  Diabetes

□  HIV/AIDS

□  Lung Disease

□  Renal Disease

□  Unsure

□  Other: ___________________________________________

In general, how much of a role do you think nutritious meals have in improving the health of people 	
with critical or chronic disease?
Please select one.

□  A lot

□  Some

□  A little

□  Not at all

How much do you think the Community Servings home-delivered meals program has improved 	
the health of the people you have referred?
Please select one.

□  A lot

□  Some

□  A little

□  Not at all

Do you believe the Community Servings home-delivered meals program has resulted in decreased 
hospitalizations for the people you have referred?
Please select one.

□  Yes

□  No
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How much do you think Community Servings has increased knowledge about healthy food and 	
good nutrition among people you have referred?
Please select one.

□  A lot

□  Some

□  A little

□  Not at all

Consider the people you have referred to Community Servings. From what you know, how much 	
of a problem was inadequate access to healthy food before enrolling in the Community Servings 	
home-delivered meals program?
Please select one.

□  A lot

□  Some

□  A little

□  Not at all

Consider the people you have referred to Community Servings. From what you know, how much has access 
to healthy food improved after enrolling in the Community Servings home-delivered meals program? 
Please select one.

□  A lot

□  Some

□  A little

□  Not at all

How likely are you to make another referral to the Community Servings home-delivered 	
meals program in the future?
Please select one.

□  Very likely

□  Fairly likely

□  Not very likely

□  Not at all likely

Would you be willing to participate in a 10-minute phone interview to discuss your views about the 
Community Servings home-delivered meals program? If yes, please include your email and phone contact 
information in the space provided. 
 
 
NAME                                                                                    EMAIL		                                  PHONE 
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