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ABSTRACT
BACKGROUND: Multiple sclerosis (MS) can influence food 
security status and social support, affecting an individual’s 
quality of life (QOL). Thus, this pilot study aimed to under-
stand the relationship between food security, social support, 
and QOL for individuals with MS in rural counties compared 
with urban counties in Iowa.

METHODS: Using a mixed-methods design, validated self-
reported questionnaires were provided: Multiple Sclerosis 
Quality of Life-54, Social Support and Eating Habits Survey, 
Social Support and Exercise Survey (SSES), and the United 
States Department of Agriculture’s Household Food Security 
Survey Module. Semistructured interviews further explored 
participants’ perceptions of QOL, with a focus on food secu-
rity, social support, and QOL. Thematic analysis was applied 
to qualitative interviews.

RESULTS: Thirty-four Iowa residents with MS participated 
(11 rural; 23 urban). Although the impact of food security 
on QOL did not differ between rural and urban participants, 
food security was inversely associated with lower mental 
QOL (r = –0.63; P < .001). Greater social support from family 
(SSES family participation; r = 0.43; P = .02) and friends (SSES 
friend participation; r = 0.39; P = .04) was linked to improved 
mental QOL. Qualitative findings supported these results and 
highlighted contextual differences in social support and food 
access between rural and urban residents.

CONCLUSIONS: In individuals with MS, food insecurity is 
associated with decreased mental QOL scores, regardless of 
geographic location. Strengthening family- and friend-based 
social support may be an effective strategy to enhance men-tal 
QOL. Further research is warranted with a larger sample size 
to explore the influence of food security and social sup-port on 
improving mental QOL.
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Multiple sclerosis (MS) is a chronic immune-mediated 
neuroinflammatory condition that is increasing in 
prevalence in the United States.1 Although symptoms 

of MS vary depending on the individual, it can greatly affect a 
person’s quality of life (QOL), which is the feeling of overall life 
satisfaction as determined by the individual whose life is being 
evaluated.2 People with MS report lower health-related QOL 
than the general public and other chronic disease populations.3 
Although subjective, the perception of QOL is influenced by 
social determinants of health (SDOH), which are nonmedical 
factors that impact health outcomes.4 Access to food, which can 
be evaluated through food security status,5,6 is a crucial factor 
in determining the overall well-being and SDOH of individuals 
with MS.7 Limited access to sufficient nutrients or safe foods can 
cause food insecurity,8 which can lead to malnutrition,7 exacer-
bated MS-related symptoms,8 and decreased QOL.7,9 

Similarly, social support is a broad term that often refers to 
the various structural or functional measures individuals use 
to gain assistance within a social environment.10 Findings from 
studies have revealed that greater social support, such as from 
friends and family, positively influences QOL,11 especially among 
people with MS.12,13 To help address knowledge gaps and enhance 
resources and services for people with MS, the MS International 
Federation developed the Atlas of MS in 2008, with subsequent 
editions in 2013 and 2020. The Atlas of MS recommends more 
research to understand factors, including dietary and social 
influences, that impact the QOL in people with MS on a regional, 
national, and global scale.14 Similarly, the US Department of 
Health and Human Services’ Healthy People 2030 identifies 
access to foods that support healthy dietary patterns as an impor-
tant example of SDOH.4,8 Assessing and addressing SDOH, partic-
ularly in terms of food access and social support, has the potential 
to improve health for people with MS7; however, there is a lack of 
understanding of the relationship between food access and QOL 
for people with MS in rural areas. 

From the Department of Internal Medicine (SMS, AMK, FS, TJT, TLW) and Department of Epidemiology (TJT, LGS), University of Iowa, Iowa City, IA; Department of Community and Family Medicine, 
Dartmouth Health, Lebanon, NH (SMS); Department of Sociology, University of Hawaiʻi at Hilo, Hilo, HI (ETM); Department of Dietetics and Nutrition and Department of Neurology, University of 
Kansas Medical Center, Kansas City, KS (TJT). Correspondence: Solange M. Saxby, PhD, RDN, 1 Medical Center Dr, Lebanon, NH 03766; email: solange-saxby@uiowa.edu. Terry L. Wahls, MD, 200 
Hawkins Dr, Iowa City, IA 52242; email: terry-wahls@uiowa.edu.

*Authors share first authorship. 
†Authors share senior authorship.

© 2026 Consortium of Multiple Sclerosis Centers



66     Vol. 28 | 2026 International Journal of MS Care

Saxby and Klein et al

Within the US, the Midwest has the second-highest preva-
lence of MS, with approximately 353 cases per 100,000 people.15 
In addition, 2020 US Census data show that 36.8% of Iowa’s 
population resides in rural areas.16 Thus, residents of rural areas 
in Iowa with MS may encounter additional barriers that can 
exacerbate the development and progression of MS compared 
with their urban counterparts, though the understanding of 
this relationship is limited. Therefore, the aim of this study is to 
assess the impact of food security and social support on QOL for 
Iowa residents living with MS in rural areas compared with their  
urban counterparts. 

METHODS 
Study Design 
This is a cross-sectional, convergent-parallel, mixed-methods 
study utilizing concurrent triangulation from both qualitative 
and quantitative approaches, structured according to the Mixed 
Methods Appraisal Tool protocol version 2018 (FIGURE S1; all 
supplemental material is available in a PDF at the end of the 
online article).17 Given the limited evidence of perceptions of 
food access and QOL of individuals with MS living in rural areas, 
a mixed-methods approach was utilized, as it can provide a 
holistic view by providing opportunities for participants to have 
a strong voice and share their experiences, which, in general,  
are too complex to be approached unidirectionally with  
quantitative methods.18 

Side-by-side comparison of merged and analyzed quantita-
tive and qualitative data was performed, with interpretations  
presented in the discussion.19 Quantitative results were com-
pared with qualitative results to interpret the convergence or 
divergence of the data to assess food access, food insecurity 
status, community infrastructures, and social support impact on 
QOL in individuals with MS living in rural areas compared with 
urban areas in Iowa. The study protocol for the present study, 
entitled Food Accessibility in Relation to Quality of Life for Rural 
versus Urban Iowans with Multiple Sclerosis (FARMS), was 
approved by the University of Iowa Institutional Review Board  
(IRB-01# 202306310). 

Participants 
From August 2023 to October 2023, participants were recruited 
through an email of the study poster and an online survey link 
from an internal MS-specific research registry (FIGURE S2) of 
individuals with MS who had given consent to be contacted for 
potential participation in future research studies. Using a targeted 
sampling approach, participants in the research registry were 
sorted to identify individuals who self-reported living in the state 
of Iowa (N = 346). A targeted sampling approach was used because 
of the ability to quickly and strategically recruit hard-to-reach 
groups—in this case, rural Iowans with MS.20 Participants were 
eligible for enrollment in the study if they completed the screen-
ing survey that included the following study inclusion criteria: 
(1) self-reported an MS diagnosis, (2) were over the age of 18 years, 
and (3) resided in Iowa. 

The study survey and questionnaire were disseminated using 
Research Electronic Data Capture (REDCap),21 a secure, web-based 

software platform designed to support data capture for research 
studies. Upon completion of the screening survey, electronic 
informed consent was obtained from all participants deemed eli-
gible for the study. 

Consent 
The survey included a cover letter that extended an invitation to 
participate in the research, presented an overview and descrip-
tion of the study, outlined the risks and benefits for participants, 
and emphasized the study’s voluntary nature. Interested indi-
viduals completed screening questions for eligibility. Eligible par-
ticipants proceeded to the quantitative survey, indicating consent  
with completion. 

Quantitative 
Demographic data were collected from 34 participants, including 
age, zip code, sex, MS diagnosis type, body mass index, highest 
education completed, ethnicity, household income, employment 
status, household size, and the number of dependents. 

The quantitative portion of the study utilized validated ques-
tionnaires. QOL was assessed by the Multiple Sclerosis Quality 
of Life-54 (MSQOL-54)22; food security status was assessed by the 
US Department of Agriculture’s Household Food Security Survey 
Module (HFSSM)23; social support was assessed by the Social 
Support and Eating Habits Survey (SSEH) and the Social Support 
and Exercise Survey (SSES).24 The MSQOL-54 is an MS-specific, 
54-item health-related questionnaire measuring multidimension-
al health-related QOL.22 Mental and physical composite scores 
were calculated using standard scoring procedures, with higher 
scores indicating greater perceived mental and physical QOL.22 
The HFSSM assesses food security status, with scores of 3 or more 
indicating food insecurity.23 The SSEH and SSES assess social sup-
port in the form of encouragement and discouragement from 
family and friends about eating and exercise habits as well as food 
purchasing and meal preparation habits,24 with higher scores 
indicating greater impact of the respective domain. 

Quantitative data were analyzed using SAS 9.4 software (SAS 
Institute). At enrollment, descriptive statistics for each variable 
were calculated by group, using frequencies and percentages or 
means and SDs. Demographic characteristics of rural and urban 
groups were compared using Fisher exact tests for categorical vari-
ables and 2-sample t tests for continuous variables. Missing obser-
vations were omitted from comparisons. Pearson correlations were 
used to determine the main correlates of the mental and physical 
QOL scores in relation to food security and social support. P values 
less than .05 were considered statistically significant.

Qualitative 
Those who completed the quantitative questionnaires could 
indicate interest in a subsequent qualitative interview. A research 
team member (A.M.K.) contacted participants to arrange a quali-
tative interview 2 to 3 weeks after the questionnaire had been 
completed. Participants were purposely sampled to obtain an 
equal number of interviews from rural and urban Iowans as well 
as a good spread of various regions throughout the state of Iowa 
(FIGURE S3). 



Vol. 28 | 2026     67International Journal of MS Care

Influence of Food Security and Social Support

With participants’ consent to record the session, all interviews 
were conducted via Zoom, a secure, password-protected platform. 
Eight one-on-one semistructured interviews were held: 4 with 
participants from rural areas and 4 with participants from urban 
areas. The interviews utilized semistructured open-ended ques-
tions based on previous qualitative studies25 and were modified to  
elicit experiences regarding the impact of geographical location 
on food accessibility and QOL (see TABLE S1 for the interview 
guide). Interviewees were further requested to elaborate on 
details when appropriate. Interviews lasted 15 to 40 minutes. 
Interviews were transcribed verbatim. Qualitative interview 
data were analyzed inductively using MAXQDA software (ver-
sion MAXQDA 2022) by 3 research team members (A.M.K., F.S., 
and E.T.M.) for common themes based on the method by Braun  
and Clarke.26 

RESULTS 
Demographics 
A total of 83 individuals were interested in participating in the 
study; however, 49 individuals did not meet eligibility require-
ments due to incomplete surveys, duplicates, not residing in Iowa, 
not having an MS diagnosis, not being fluent in written and spo-
ken English, or an unwillingness to complete the study question-
naires (FIGURE S4). A final sample of 34 participants completed 
and returned a questionnaire. Thirty-two percent (n = 11) of the 
sample resided in rural areas and 68% (n = 23) in urban areas of 
Iowa. Demographics did not differ between urban and rural par-
ticipants (TABLE 1). 	

From this pool of 34 participants, 8 interviewees who expressed 
interest in one-on-one interviews were selected and interviewed, 
with 4 residing in rural cities and 4 residing in urban cities. 
Overall, none of the demographics differed between the urban 
and rural interviewees (Table 1). 

Quantitative Data Results 
Mental and physical QOL, as well as HFSSM, scores did not differ 
between rural and urban residents. Overall, 82.6% of participants 
were food secure, with urban residents having a somewhat lower 
rate of food security (74.0%) compared with rural residents 
(100%; P = .15; Table 1). SSEH subscores did not differ between 
rural and urban residents, except for the SSEH friend discourage-
ment measure, which exhibited a statistically significant (P = .04) 
higher mean subscore for rural residents (11.7 ± 7.10) than for 
urban residents (7.05 ± 3.31; TABLE 2). Mental QOL scores were 
inversely correlated with HFSSM scores (r = –0.63; P < .001) and 
positively correlated with SSES family participation (r = 0.43; 
P = .02) and SSES friend participation (r = 0.39; P = .04; TABLE 3). 
Physical QOL was not correlated with food security or social sup-
port scores. Participants with food insecurity had significantly 
lower mental QOL compared with participants with food security 
(P = .05), but physical QOL did not differ (FIGURE S5). 

Qualitative Data Results 
Social Support From Family and Friends 
Qualitative findings from both rural and urban interviewees  
corroborated quantitative results showing that higher mental QOL 

was associated with support from family and friends, primarily 
functional and socioemotional forms of help, as reflected in the 
SSES family and SSES friend participation scores. One slight dis-
tinction is that the interviewees reported family members assist-
ing with some physical activity tasks that required navigating long 
distances for essential needs; this was not specifically captured in 
the physical activity quantitative results. FARMS1, a rural mother, 
described how her daughter helps by going to the grocery store, 
which is located 15 miles away from their home, stating, “…my 
daughter is really good about going to the grocery store if we need 
something.” Similarly, FARMS19, an urban mother, explained 
that her husband takes care of the grocery shopping, stating, “My 
husband does pretty much all the shopping, and he really shops 
the deals.” The qualitative accounts revealed no meaningful differ-
ences in the types of support reported by rural and urban partici-
pants, reinforcing the finding that both groups primarily relied on 
day-to-day instrumental support from loved ones. 

Other forms of social support were familial support, relation-
ships with others managing an autoimmune condition, having 
an online community, and receiving support surrounding their 
chosen diet. FARMS19 described the support she receives from 
family in accommodating her dietary needs, stating, “I would say 
my husband is pretty supportive. Now he doesn’t follow the same 
diet, like my husband and kids don’t follow it. But he’s support-
ive of me doing it. And I would say my family is pretty great in 
that, like, when we have family gatherings…there’s usually food 
involved and they’re really great about bringing things that I can 
eat.” Another form of social support was interacting with others 
who manage a similar condition. FARMS9, an urban participant, 
expressed her excitement in finding a friend with shared dietary 

PRACTICE 
POINTS

Food insecurity status is strongly linked to  
lower mental quality of life in individuals with 
multiple sclerosis (MS), regardless of rural or 
urban residence.

Greater social support from family and friends is 
associated with improved mental quality of life in 
people with MS.

Interventions aiming to enhance family- and 
friend-based social support and food insecurity 
may improve the mental quality of life of people 
with MS, regardless of rural or urban residence. ■
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TABLE 1. Characteristics of Rural and Urban Participants and Interviewees
Quantitative Qualitative

Rurala Urbana P valueb Rurala Urbana P valueb

n 11 23 4 4

Age, years (mean) 55.9 (9.67) 50.9 (11.2) .23 45.7 (5.17) 56.6 (5.31) .19

Sex (%) .15  > .99

   Male 9.09 0.00 25.0 0.00

   Female 90.9 100 75.0 100

MS type (%) .51 > .99

   Relapsing-remitting 70.0 87.0 100 75.0

   Primary progressive 20.0 8.70 0.00 25.0

   Secondary progressive 10.0 4.35 0.00 0.00

MS disease duration, years (mean) 17.6 (8.61) 13.7 (9.06) .28 16.7 (6.55) 17.0 (4.94) .97

BMI (mean) 27.3 (3.20) 29.6 (7.77) .36 28.3 (3.50) 27.5 (2.44) .86

Highest education completed (%) .80 .34

   High school or less 27.3 27.3 25.0 25.0

   Some college 27.3 13.6 0.0 25.0

4-year degree 18.2 22.7 50.0 0.00

Advanced degree 27.3 36.4 25.0 50.0

Race/ethnicity (%) .42 > .99

American Indian or Alaska Native 0.00 4.35 0.00 25.0

Asian 0.00 0.00 0.00 0.00

Black or African American 0.00 0.00 0.00 0.00

Hispanic or Latino 10.0 4.35 0.00 0.00

Middle Eastern or North African 0.00 0.00 0.00 0.00

Native Hawaiian or other Pacific Islander 0.00 0.00 0.00 0.00

White 90.0 91.3 100 75.0

Household income (%) .25 .72

Less than $40,000 44.4 31.8 25.0 25.0

$40,000 to less than $80,000 0.00 27.3 0.00 25.0

$80,000 to less than $120,000 33.3 13.6 50.0 25.0

$120,000 or more 22.2 27.3 25.0 25.0

Employment (%) .13 .41

Employed 45.5 69.6 100 50.0

Out of work/not working 0.0 8.70 0.00 0.00

Homemaker 0.0 4.35 0.00 0.00

Retired 9.09 8.70 0.00 50.0

Unable to work 45.5 8.70 0.00 0.00

Household size (%) .42 .51

1 person 20.0 17.4 0.00 25.0

2 people 60.0 39.1 50.0 50.0

3 to 5 people 20.0 43.5 50.0 25.0

6 or more people 0.00 0.00 0.00 0.00

(continued)



Vol. 28 | 2026     69International Journal of MS Care

Influence of Food Security and Social Support

restrictions, stating, “I didn’t realize how much it bothered me 
until…one other friend who came and visited, and he had autoim-
mune issues, and so he was limiting what he was eating as well, 
and I…didn’t realize how much that my diet had excluded me 
from other things, just because it was so mind-blowing to me that 
somebody else needed to eat what I ate. Like, ‘There’s somebody 
else out there!’” Similarly, an urban participant, FARMS33, had 
talked with others who had MS about ways they manage the 
disease, noting that she has obtained resources she uses this way. 
She stated, “Once you have something like this, then…you meet 
all kinds of people who also have this, and then you talk about, 
like, how they’re managing it and things like that.” 

In contrast to positive social support, a lack of knowledge and 
understanding surrounding MS was identified as a barrier to 
social support. A rural participant explained her frustration with 
members of the community who are not sensitive to her condi-
tion. She described instances where she was compared with oth-
ers with MS who have different symptoms and was asked why she 
could not assist with physical activities at a local gardening club. 
She stated, “I just don’t think people understand that MS is a con-
dition that affects everyone differently.” The lack of social support 
had an impact on her mental QOL. 

Compared with our quantitative analysis, our qualitative find-
ings provide a more nuanced view of the mental and physical 
QOL, as well as food security, of people with MS from rural and 
urban areas. The following subsections examine these subtleties. 

Mental and Physical QOL: Contexts of Care,  
Environment, and Labor on QOL 
Where participants lived noticeably impacted their mental 
and physical QOL in relation to access to therapeutic resources 
and symptom management. Urban interviewees described 
the increased availability of numerous medical, homeopathic, 
and diet-related education options. FARMS33, an urban Iowan, 
listed a multitude of nearby resources that she utilized, including 

massage therapists, personal trainers, chiropractors, a light 
sauna, an aerobic exercise gym, and a personal home pool. She 
remarked, “I use a lot of nontraditional things to kind of be more 
in charge of my health.” 

This was in stark contrast to the resources mentioned by a rural 
interviewee. FARMS68 noted the use of and access to therapeutic 
resources such as physical and occupational therapy: “That’s about 
it, besides taking my medications.” Later in the interview, she 
noted the combined impact of the geographic distance and her 
MS symptoms in getting to health care appointments: “As far as, 
like, health appointments and that, I’ve had to cancel a lot because 
I just haven’t been able to…feel well enough to go…to them.” 
Similarly, FARMS77, another rural participant, mentioned distance 
from health care resources in her interview, stating, “Health care 
is half a, you know, half hour [away], and then my neurologist is 
40 minutes.” Qualitative data highlight that as routine health care 
access is limited geographically for rural participants, access to 
nontraditional or alternative therapies is also limited. 

Due to their location, rural individuals may be more likely to 
engage in outdoor physical activities as a way to manage MS, as 
it provides them with a sense of calm that can alleviate stress. 
Multiple rural participants described the tranquility of rural life. 
FARMS8, for example, described what he likes about living in a 
rural area, stating, “I’m rural. Nobody bothers me. I don’t have a 
lot of people buzzing around, knocking on the door and stuff. So, 
sometimes it’s nice and quiet and peaceful.” Similarly, FARMS77 
explained her preference for rural living: “We have peace and 
quiet, yet Interstate 80 is a mile down the road. We, you know, 
don’t have pollution…. It’s ideal, I guess, for us, because we love 
it.” Thus, despite rurality limiting access to certain resources, it 
also provides a sense of calm and tranquility that may be benefi-
cial for the QOL of people with MS. 

Also impacting interviewees’ mental and physical QOL was 
their treatment in the workplace. Although data are limited, 
there was a difference between the workplace accommodations 

TABLE 1. (continued) Characteristics of Rural and Urban Interviewees

Quantitative Qualitative

Rurala Urbana P valueb Rurala Urbana P valueb

Dependents (%) .59 .26

  0 72.7 50.0 50.0 50.0

  1 9.09 13.64 25.0 0.00

  2 9.09 27.3 0.00 50.0

  3 or more 9.09 9.09 25.0 0.00

USDA HFSSM .32 > .99

  High food security 100 69.6 100 100

  Marginal food security 0.00 4.35 0.00 0.00

  Low food security 0.00 13.0 0.00 0.00

  Very low food security 0.00 13.0 0.00 0.00

BMI, body mass index; MS, multiple sclerosis; USDA HFSSM, United States Department of Agriculture Household Food Security Survey Module.  
aData are shown as either mean (± standard error of the mean) or n %.  
bSignificance determined using Pearson χ2 test for categorical variables or 2-sample t test for continuous variables.
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afforded to urban interviewees vs rural ones, as well as the result-
ing impacts on their professional accomplishments. FARMS19, 
an urban Iowan, noted generous workplace accommodations for 
her disability, leading to a sense of “appreciation” and increased 
mental QOL. She explained, “Now that, like, physically I can’t do 
a lot anymore, I actually really appreciate my job more…. I mean, 
working for a university, they tend to be pretty accommodating to 
disabilities and such…. I basically work from home all the time…. 
I’ve gotten an accommodation to get a voice-to-text program 
for my computer because…one of my hands doesn’t work super 
well. I can still type. I still type a lot, but mostly one-handed.” This 
quote indicates an increased amount of social support for those 
facing illness and disability in urban areas. 

A rural participant, FARMS68, had a vastly different  
professional experience. She experienced dramatic profes-
sional setbacks due to MS, which negatively overwhelmed her 
personal life and notion of self. She said, “I lost my career. I lost 
my income, lost my sense of self. And as far as home life, the 
most difficult challenge was raising 4 kids and dealing with the 
MS and the symptoms and everything that goes along with that, 
all at the same time.” The challenges of balancing illness with 
career are further shown by FARMS8, another rural participant, 
who described how he went on disability leave due to how MS  
impacted his energy: “I went on disability in 2010, because I 
just, I physically couldn’t stay awake throughout an entire day.” 
Workplaces that provided accommodations for urban partici-
pants were not available for rural residents, forcing them out of 
the workforce. 

Food Security and Economic Access 
There was a noticeable difference between the urban and rural 
interviewees’ perceptions of food security and economic access. 
Despite there being no explicit reports of food insecurity in the 

interviews, a common theme that emerged was the cost of food. 
A need to budget and restrict personal food expenses was men-
tioned by 3 of 4 rural respondents. Rural interviewee FARMS68, 
when asked about what factors impact food accessibility, said, 
“Income, yeah, I have a budget. Sometimes it’s not always the 
highest,” later noting a need to “keep track of what’s in my [gro-
cery] cart…so I don’t go over [my budget].” Similarly, FARMS1, 
another rural participant, remarked that she found she was 
“spending way too much money [on food].” Although FARMS9, 
an urban participant, mentioned the cost of food, other urban 
Iowans described not having financial worries about food access. 

Food insecurity loomed larger in the community context for 
rural Iowans. The presence of community food pantries and bread-
lines for those in need was mentioned by 3 of 4 rural respondents, 
but no urban interviewees mentioned these resources, indicating a 
rural-urban divide in knowledge of food security resources. 

Despite this, all participants understood the connection 
between a healthy diet and better-managed MS. Thus, a common 
theme among rural and urban participants was the benefits of 
having access to farm-fresh foods. Notably different, however, 
was how interviewees accessed these healthy foods: Urban 
interviewees were more likely to discuss traveling to local farm-
ers markets, enrolling in community-supported agriculture 
box programs and cooperatives, and buying directly from farms 
and ranches—they were more likely to purchase healthy foods. 
FARMS19 said, “I would say, for me, like, food accessibility is 
pretty good, but I also am aware that a lot of that has to do with 
the fact that we can afford food and we have a lot of connections 
with local farmers.” 

Conversely, rural interviewees, who geographically may have 
less access to these markets, raised their own home gardens and 
had hobby farms to obtain alternative or supplementary sources 
of healthy foodstuffs. This was exemplified by rural interviewee 

TABLE 2. Scores From Quantitative Self-Reported Questionnaires
Rurala Urbana P valueb

Quality of life

   MSQOL-54 mental 71.2 ± 12.0 79.9 ± 11.7 .10

   MSQOL-54 physical 54.7 ± 3.71 53.1 ± 4.27 .32

Social support and eating habits

   SSEH family encouragement 6.50 ± 3.06 7.43 ± 2.82 .41

   SSEH family discouragement 10.0 ± 5.08 9.38 ± 4.33 .72

   SSEH friend encouragement 6.80 ± 2.35 7.62 ± 4.03 .56

   SSEH friend discouragement 11.7 ± 7.10 7.05 ± 3.31 .04

Social support and exercise

   SSES family participation 14.9 ± 5.84 18.3 ± 10.7 .35

   SSES family punishment 3.00 ± 0.00 3.28 ± 0.64 .17

   SSES friend participation 13.5 ± 5.25 15.9 ± 8.06 .41

Household Food Security Survey Module

   Overall 1.90 ± 5.34 1.52 ± 3.19 .81

MSQOL-54, Multiple Sclerosis Quality of Life-54; SSEH, Social Support and Eating Habits Survey; SSES, Social Support and Exercise Survey.  
aData are shown as mean ± SD.  
bSignificance determined using 2-sample t test. 
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FARMS77, who commented, “Being on the farm is a huge bless-
ing because, basically—other than hard cheeses and alcohol—we 
really don’t buy much at the grocery store because we have all our 
meat. We have beef; we have chicken. You know, and then I gar-
den a lot. And so, all our produce is from the farm.” Rural inter-
viewees had a positive outlook on how much gardens can provide 
for individuals and their communities, with FARMS8 noting that 
he was able to feed “3 other families out of [my] garden this year.” 
This reinforces the finding that urban Iowans have more eco-
nomic capital to buy healthy foods, whereas rural Iowans turn to 
alternatives such as gardening and farming. 

Distance to grocery stores also impacted how participants 
accessed healthy foods: whether they purchased or grew them. 
Participant FARMS68 explained, “I am farther out from, say, the 
bigger town. So again, if I am not feeling the greatest that day or 
whatever, I just don’t go.” Another rural Iowan, FARMS8, noted 
that the closest grocery store was 35 minutes away, creating a 
direct barrier to his ability to access food. 

Grocery delivery and pickup services helped stem some access 
issues and were identified as facilitators by individuals with MS 
in both urban and rural locations. Urban participant FARMS12 
explained, “Mostly, I go [to the grocery store] once a week, and a 
lot of it’s done through pickup just to save on time.” Rural Iowan 
FARMS8 remarked, “I do a lot of online ordering, so it’s…that’s 
probably the bulk of it…. I’ll have it shipped here because I can 
order from Sam’s Club and pay the same price sitting here at my 
computer as I can going to the store.” Although not all rural indi-
viduals had access to grocery delivery, most interviewees viewed 
these services as increasing their access to food. 

DISCUSSION 
In this cross-sectional mixed-methods pilot study, mental and 
physical QOL, as well as food security, did not drastically differ 
between rural and urban Iowan residents with MS but did show 
some geographic nuance. Convergence was observed between the 
quantitative survey results and semistructured interviews when 

the cost of food emerged as a common theme rather than food 
security. However, mental QOL was correlated with food security 
status, as assessed by the HFSSM, and, for both rural and urban 
interviewees, with support from family and friends and participa-
tion in physical activity, as assessed by 2 SSES subscales. Thus, the 
interplay between food security and social support with mental 
QOL should be further assessed when considering the creation of 
an intervention for individuals with MS. 

Among rural and urban Iowans in the present study, food securi-
ty status did not differ significantly, although 26.0% of urban resi-
dents experienced some degree of food insecurity. This converged 
with the participants’ interviews, which revealed that although 
food security was not a primary concern, the cost of food sig-
nificantly impacted participants. Several individuals living in rural 
areas reported the need to budget and expressed concerns about 
rising food costs. These results are comparable to those of the 2021 
Iowa Women, Infants, and Children food insecurity assessment, 
which found that respondents living in metropolitan (urban) areas 
were 1.2 times more likely to experience food insecurity than those 
in rural areas.27 The lack of significance observed in the present 
study findings may be due to our small sample size. Although the 
present study findings also did not demonstrate a pronounced 
rural-urban divide in terms of food security, the influence of other 
SDOH, particularly health care access and the geographic envi-
ronment, should also be considered when assessing differences 
between rural and urban populations, and it is especially impor-
tant to consider for individuals with chronic illness, such as MS. 

A strong inverse correlation was observed between mental 
QOL and food insecurity status among participants, with statis-
tically significantly higher mental QOL scores for participants 
noted as food secure compared with those who were food inse-
cure. The association between mental QOL and food security has 
been consistently shown in prior research.28 Results from a recent 
study found that increasing levels of food insecurity were associ-
ated with worsening physical and mental QOL scores in a dose-
response relationship.29 

TABLE 3. Pearson Correlation Between Mental and Physical Quality of Life and Food Security, Income, and Social Support
Mental QOL Physical QOL HFSSM SSEH FE SSEH FD SSES FP SSES FPun SSEH FrE SSEH FrD SSES FrP

Mental QOL 1.00 0.20 (.29) –0.63 (< .001) –0.01 (.97) –0.12 (.52) 0.43 (.02) 0.25 (.18) 0.30 (.11) –0.25 (.17) 0.39 (.04)

Physical QOL 1.00 –0.19 (.32) –0.06 (.74) 0.09 (.65) –0.08 (.66) 0.06 (.74) 0.08 (.68) 0.13 (.48) –0.04 (.84)

HFSSM 1.00 0.34 (.07) 0.20 (.29) –0.22 (.23) –0.09 (.63) –0.11 (.56) 0.23 (.22) –0.21 (.26)

SSEH FE 1.00 0.50 (.005) 0.20 (.30) 0.24 (.20) 0.48 (.007) 0.28 (.14) –0.04 (.83)

SSEH FD 1.00 –0.04 (.84) –0.03 (.86) 0.05 (.80) 0.58 (< .001) –0.13 (.48)

SSES FP 1.00 0.62 (< .001) 0.32 (.09) –0.20 (.29) 0.62 (< .001)

SSES FPun 1.00 0.52 (.003) –0.24 (.21) 0.55 (.002)

SSEH FrE 1.00 0.14 (.47) 0.37 (.04)

SSEH FrD 1.00 –0.13 (.50)

SSES FrP 1.00

FD, family discouragement; FE, family encouragement; FP, family participation; FPun, family punishment; FrD, friend discouragement; FrE, friend encouragement; FrP, 
friend participation; HFSSM, Household Food Security Survey Module; SSEH, Social Support and Eating Habits Survey; SSES, Social Support and Exercise Survey;  
QOL, quality of life.  
Note: Data shown as r (P value). Bold indicates statistical significance.
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Similarly, the association between food insecurity and QOL 
was also present in results from a study among rural and urban 
women, which found that health-related QOL dimensions, 
including general health, physical health, and mental distress, 
were associated with household food insecurity and that house-
hold food insecurity was associated with fair to poor general 
health among rural women but not urban women.30 Given the 
relationship between food security and mental QOL, it is impor-
tant to address food security status in people with MS, whose QOL 
scores are already lower than those of healthy and other chronic 
disease populations.3,31,32 

Strong associations have been found between healthy dietary 
habits and mental QOL as well as disability status in people with 
MS33; thus, food access should be considered in the clinical man-
agement of MS. In addition, a cross-sectional analysis of adults 
with chronic disease revealed that adults who reported food inse-
curity were significantly more likely to report cost-related medica-
tion underuse.34 Given the physical and economic burden of MS, 
efforts to reduce food insecurity should be considered to improve 
not only QOL but also health-related outcomes. 

Social support was positively associated with mental QOL 
among participants and converged with themes from the quali-
tative semistructured interviews, where various forms of social 
support were meaningful. This aligns with findings from other 
studies that have observed that social support is associated with 
mental QOL for people with MS.11,12,35,36 Support from family and 
friends can have a positive influence on eating and physical activ-
ity of individuals with chronic illnesses, including MS.37 Another 
form of social support is having the opportunity to connect with 
others who are managing similar conditions. Results from a 
qualitative study exploring facilitators of QOL in patients with 
MS found social support and social organizations to be among 
the most important facilitators of QOL.38 Similarly, results from a 
qualitative pilot study investigating the impact of support group 
participation on perceptions of patients newly diagnosed with 
MS found that support groups may increase knowledge about MS 
and available resources as well as offer the perspectives of oth-
ers living with MS.39 More generally, for individuals living with 
a chronic illness, the perceptions of social support can increase 
not only QOL but also life expectancy.40 Social support has also 
been shown to improve adherence to medical treatments,41 health 
outcomes,42 and self-efficacy.43 Thus, fostering social support 
networks is essential to improve the QOL of individuals with MS 
and other chronic illnesses and should be strongly considered for 
inclusion in future interventions. 

The strengths of this study include its convergent-parallel, 
mixed-methods design, which incorporates both quantita-
tive data from study questionnaires and qualitative data from  
one-on-one interviews. This approach allowed the results to con-
verge to explain the influence of food access on QOL for people 
with MS in Iowa. Additional strengths include validated question-
naires aimed at assessing food security, social support for eating, 
and QOL. Limitations to this study are its small sample size and 
its low power, so these results cannot be generalized to the whole 
state of Iowa or the rest of the US. In addition, participants were 
recruited with a targeted approach from an MS research registry, 

which may have limited the recruitment to certain demographic 
groups; future efforts should promote the study through larger 
organizations to potentially influence the demographics of the 
recruited sample. Further, participants were not compensated 
for their involvement, a factor that could have introduced volun-
teer bias, favoring individuals who were more inclined to invest 
time and energy in research participation. This may be reflected 
in the limited number of participants who indicated interest in 
being interviewed. Although a pilot study was necessary to assess 
recruitment potential and refine or modify the research method-
ology, including the study questionnaires as well as the interview 
questions,44 a larger study is necessary to further understand the 
impact of food accessibility and security, as well as social support, 
on QOL among individuals with MS. 

CONCLUSIONS 
The findings of our study demonstrate the association between 
food security status and social support with mental QOL for 
people with MS. Food security assessments did not find a differ-
ence between rural and urban residents of Iowa, but interviews 
revealed nuanced distinctions. Social support from family and 
friends also emerged as an important factor for improving mental 
QOL. Future studies should include more participants, perhaps 
from additional counties across Iowa and/or other US states, to 
further assess the relationships among food security status, social 
support, and mental QOL for individuals with MS. ■
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