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Abstract: Military veterans often have numerous physical and mental health conditions and can
face unique challenges to intervention and management. Dietary interventions can improve the out-
comes in many health conditions. This study aimed to evaluate the scope of health conditions tar-
geted with dietary interventions and the effectiveness of these interventions for improving health-
related outcomes in veterans. A systematic literature review was performed following PRISMA
guidelines to identify and evaluate studies related to veterans and dietary interventions. Five elec-
tronic databases were searched, identifying 2669 references. Following screening, 35 studies were
evaluated, and 18 were related to a US national veteran weight-loss program. The included studies
were critically appraised, and the findings were narratively synthesized. Study designs ranged from
randomised controlled trials to cohort studies and were predominantly U.S. based. The intervention
durations ranged from one to 24 months. The mean subject age ranged from 39.0 to 69.7 years, with
often predominantly male participants, and the mean body mass index ranged from 26.4 to 42.9
kg/m2. Most dietary interventions for veterans were implemented in populations with over-
weight/obesity or chronic disease and involved single dietary interventions or dietary components
of holistic lifestyle interventions. The most common primary outcome of interest was weight loss.
The success of dietary interventions was generally moderate, and barriers included poor compli-
ance, mental health conditions and large drop-out rates. The findings from this review illustrate the
need for further refinement of dietary and lifestyle interventions for the management of veterans
with chronic health conditions.

Keywords: veterans; diet intervention; nutrition; lifestyle; systematic review

1. Introduction

Military veterans often experience numerous health issues, such as mental health
conditions, insomnia, obesity, chronic diseases and chronic pain [1]. It has been reported
that over a third of older veterans have at least three comorbid conditions [2]. The inci-
dence of psychological conditions and risk of physical comorbidities, such as heart disease
and hypertension, osteoarthritis, diabetes, chronic pain and lung disease, is greater in the
military population than in the general population [3].

The medical management of these complex presentations is challenging. Previous
research has evaluated several types of interventions to improve the mental and physical
health of military veterans, and these commonly include psychology-based interventions
and pharmacological interventions. These interventions have shown mixed results, with
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some studies showing benefits and others showing limited effects on health in veterans
[4,5]. There is great scope for exploring additional approaches to holistic management of
the complex individual.

Dietary interventions have been advocated to improve outcomes in numerous health
conditions. Various diet interventions have shown to be generally effective (although with
some mixed results) for improving outcomes and reducing risk factors for, inter alia, obe-
sity [6], pain conditions [7,8], anxiety and depression [9], insomnia [10], cardiovascular
disease [11], diabetes [12] and certain cancers [13]. Concurrently addressing complex
health conditions in veterans with dietary management as a component of a multidisci-
plinary approach appears logical as a safe and beneficial approach and contributes to im-
proving quality of life.

Attrition rates in various dietary intervention studies can often be high [14], and
many different strategies for delivery and implementation have been adopted for dietary
interventions in the effort to improve adherence [15]. Poor health behaviours, such as to-
bacco use, physical inactivity, poor diet and alcohol misuse, are more prevalent in veter-
ans than in civilian populations, and veterans are also more likely to be obese than civilian
populations [16].

Veterans also tend to have poorer social support [17], which has been linked to phys-
ical inactivity and poor chronic-disease management [18] as well as negative physical [19]
and mental-health outcomes [20]. These factors may present greater challenges and barri-
ers to lifestyle and behavioural change; hence, the feasibility and effectiveness of imple-
menting dietary interventions in a veteran population may differ from that of other pop-
ulations with specific health conditions.

Considering that veterans have a high incidence of poor health behaviours, physical
and psychological comorbidities and face unique challenges in undertaking behavioural
and lifestyle modifications, it is important to understand how dietary interventions have
been utilized and whether they are effective in improving health, specifically in veteran
populations. Therefore, the purpose of this systematic review is to evaluate the scope of
health conditions targeted with dietary interventions and the effectiveness of these inter-
ventions for improving health-related outcomes in veterans.

2. Methods

This systematic review was conducted in accordance with the guidelines of the Pre-
ferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) statement
[21] (Supplementary Material 1, Table S1) and was registered on PROSPERO (Interna-
tional Prospective Register of Systematic Reviews, No CRD42021236259).

2.1. Literature Search

We searched the electronic databases MEDLINE (via PubMed), CINAHL (via EB-
SCO), Embase, Cochrane CENTRAL and PsycINFO (via Ovid) from inception to 23rd Feb-
ruary 2021, using combinations of MeSH and free-text words for “veteran” and “diet”
(Supplementary Material 2). The search was originally designed in PubMed, and then the
selected terms and their synonyms were translated for the respective databases using Pol-
yglot [22].

2.2. Study Eligibility Criteria

The study inclusion criteria were developed using the Participants, Intervention,
Comparator and Outcome (PICO) [23] plus Study design approach (Table 1). Participants
were veterans of military or defence forces from any nation or discipline. Interventions
were dietary interventions conducted at any time post-discharge from the military or de-
fence force. Dietary interventions could include specific dietary patterns, altered specific
nutrients or foods through dietary intake and/or energy intake adjustments.
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Studies were eligible regardless of the mode of intervention delivery or intervention
duration and whether diet was part of a multi-factorial intervention with other lifestyle
or behavioural components (e.g., diet and exercise or psychological support). A control or
comparator group was not required, and hence single-group pre—post intervention stud-
ies and randomised or non-randomised controlled trials involving a usual-care, no-care
or alternative-intervention group were eligible.

The outcomes of interest were any health-related outcome measures, including an-
thropometric or body composition, dietary intake or behaviours, cardiometabolic risk
markers, quality of life, mental health, physical function or strength, patient-reported out-
come measures and chronic disease incidence or endpoints. All study designs that in-
volved a dietary intervention were included. This included cohort studies if they followed
up and evaluated participants undertaking a diet intervention that was considered to be
usual care. Studies were required to be published in English for inclusion, and no publi-

cation date restrictions were imposed.

Table 1. PICOS study eligibility criteria.

Criteria

Inclusion

Exclusion

P (Participants or pop—:

ulation) .

veterans of military or defence forces

any nation

any discipline (army, navy or air force)

any health condition (psychological or physical) targeted for
prevention or treatment

if the population includes partici-
pants who are not veterans (unless
relevant outcomes are reported on
separately for veterans)

I (Intervention)

dietary intervention (may include counselling or education
or targeting the environment)
any mode of delivery (i.e., individual or group, face to face or
telehealth)
any duration
may include/be classified as: .
(a) altered overall diet (e.g., prescribed a specific dietary pat-
tern, such as vegetarian, Mediterranean or population-
based dietary guidelines)
(b) altered specific nutrient/s or food/s through dietary in-e
take and/or
(c) energy intake adjustment (e.g., continuous energy re-
striction or fasting protocols)
conducted any time post-discharge from the military or de-
fence force
diet may be part of a multi-factorial intervention that in-
cludes other lifestyle or behavioural components (e.g., exer-
cise or psychological support)

interventions where the only dietary-
related component is a nutraceutical
or supplement without other changes
to intake of foods or nutrients

if the dietary intervention is part of a
multi-factorial intervention that in-
cludes pharmacological or medical
therapies

C (Control or Compar-:
ator)

any or none
control or comparator groups may receive usual or no care,
or an alternative intervention

O (Outcomes)

any health-related outcome measures that are relevant to diet

may include the following measures:

o  anthropometric or body composition (e.g., weight, BMI,
waist circumference and body fat percentage)

o  dietary intake or behaviours (e.g., dietary scores, nutri-
ent or food intake and eating habits)

o cardiometabolic risk markers (e.g., blood lipids, bloode

pressure and inflammation)

quality of life or mental health

physical function, fitness or strength

fatigue

pain

other patient-reported outcome measures

chronic disease incidence or endpoints

O O O O O O

studies that report on qualitative out-
comes only
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S (Study design)

all studies involving a dietary intervention (randomised con-

trolled trials, non-randomised controlled trials, pseudo-ran-
domised controlled trials, single arm pre-test/post-test stud-
ies and cohort studies that involved follow up and evaluation
of a usual care intervention)

case studies, letters, editorial, reviews
or conference abstracts (where the
study of the conference abstract has
not been published in a full article)

2.3. Screening and Data Extraction

Identified references were imported into Endnote X9 reference management software
[24], and de-duplication was conducted using the Endnote duplication tool. The de-du-
plicated set was imported into Covidence [25]. Two reviewers (HM, RM or ESD) inde-
pendently screened titles and abstracts with disagreements resolved by consensus. The
full text of articles that were considered potentially eligible were then screened for eligi-
bility independently by two reviewers (HM, RM or ESD) and agreement was reached via
group consensus. Data were extracted from each study into pre-defined tables by one re-
viewer and cross-checked by a second reviewer (RM, ESD or BS performed either step)
and included the study citation, study design, participant eligibility and characteristics,
intervention details, control details if relevant, outcomes of interest and results.

2.4. Risk of Bias Assessment

Risk of bias in each included study was assessed independently by two reviewers
(RM, ESD or BS) using the Academy of Nutrition and Dietetics Quality Criteria Checklist:
Primary Research [26]. Studies were assessed on 10 key criteria assessing the internal and
external validity. These criteria related to the clarity of the research question, selection
bias, similarity of study groups, methods of handling withdrawals, blinding procedures,
intervention details; measurement, validity and reliability of outcomes, statistical analyses
methods, appropriateness of conclusions and bias related to funding or sponsorship. Each
study was awarded an overall positive, neutral, or negative method quality rating based
on the scoring tool instructions. Papers were not excluded based on the quality criteria.

2.5. Data Synthesis

Due to the fact that the characteristics of the studies (the different study designs, the
large range of different outcomes measured, the use of different types of dietary interven-
tions and the different health conditions targeted) were too diverse to yield a meaningful
summary estimate of effects, meta-analyses were not deemed suitable. Instead, we pro-
vide a narrative synthesis of the findings, structured around the types of intervention (i.e.,
specific dietary regime, dietary education and behavioural change), target population
characteristics (e.g., health condition) and type of outcome (e.g., weight change, quality of
life and metabolic indices).

3. Results
3.1. Study Selection

The literature search identified 2669 references after the removal of duplicates, and
2548 were removed after title and abstract screening. Of 121 references retrieved for full
text screening, 86 were excluded. The remaining 35 studies were included in this review
(Figure 1). Eighteen of these studies were related to a U.S. national program, MOVE!
(Managing Overweight/Obesity for Veterans Everywhere), which is an ongoing clinical
weight management program for veterans and these are discussed separately.
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Identification of studies via databases and registers

Records identified from: Records removed before screening:
5 MEDLINE via PubMed (1 = Duplicate records removed (1=
g 1293) 1961)
:‘E CINAHL (1 = 786) — Records marked as ineligible
'E Embase (n = 1789) by automation tools {1 = 1472)
Cochrane Central (i = 381) Records removed manually (n
PsycInfo (n=381) =489)
v
Records screened Records excluded
{11 = 2669) N (1 =2548)
g
‘E Reports sought for retrieval _ Reports not retrieved
= (=121 (1=4)
23]
l Reports excluded:
Reports assessed for eligibility Conference abstract (n =25)
(n=117) Wrong intervention (1 =17)
Trial registration with no
l results paper (n = 14)
Wrong study design (1 =11)
Studies included in review Wrong outcomes (i1 = 9)
(1 =35) Wrong patient population (n =
6)

Figure 1. PRISMA flow diagram for our systematic search.

3.2. Risk of Bias

The results of the quality assessment criteria are presented in detail in Table 2. In
summary, 12 studies received a neutral rating and were of moderate methodological qual-
ity, while the remaining 23 studies were of high methodological quality, receiving a posi-
tive rating. No studies received a negative rating. The main source of bias was a lack of
blinding of participants and investigators to the treatment group, as well as of data col-
lectors to the outcome measures.
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Table 2. Risk of bias outcomes.
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2015

Boutelle, 2005
Conley, 2018
Dexter, 2019
Holton, 2020
Igbal, 2010
Niv, 2014
North, 2015
Serra, 2021
Sikand, 1998
Stern, 2004
r, 2010
r, 2015
2013

Bayer-Carter, 2011
Wu, 2007

Friedber
Shahnazari, 2013
Shiroma, 2020
Ahrendt, 2014

Allicock, 2010
Dahn, 2011
Desouza, 2012
ackson, 2017
Lutes, 2017
Moin, 2017

Yanc
Yanc

Tan-Shalaby, 2016
Frankwich, 2015
Hoerster, 2014
Romanova, 2013
Rutledge, 2017
Skoven, 2015
Spring, 2013
Young, 2017

Damschroder, 2010
Goldber

Damschroder, 2014

9. Are
conclu-
sions
sup-
ported
by re-
sults
with bi-
ases and
limita-
tions
taken
into con-
sidera-
tion?
10.Is
bias due
to
study’s
funding
or spon-
sorship
un-
likely?

Overall Quality Rating: + = Positive, 0 = Neutral, - = Negative; Green= Yes, Yellow= Unclear, Red= No, and Light grey= Not applicable. (NB—MOVE! studies
separated from other studies by dark grey central line). * Relevance questions: (1) Would implementing the studied intervention or procedure (if found successful)
result in improved outcomes for the patients/clients/population group? (Not applicable for some epidemiological studies); (2) Did the authors study an outcome
(dependent variable) or topic that the patients/clients/population group would care about?; (3) Is the focus of the intervention or procedure (independent variable)
or topic of study a common issue of concern to dietetics practice?; (4) Is the intervention or procedure feasible? (NA for some epidemiological studies).
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3.3. Study Characteristics

The characteristics of the 17 studies not associated with the MOVE! program are de-
scribed in Table 3. Most studies were conducted in the USA (n =15 of 17), and there was
one each from Australia and Taiwan. Of these, ten were randomised controlled trials
(RCTs) [27-35], three were dietary interventions in usual care that were evaluated using
routinely collected data accessed retrospectively [36-38], three were single arm interven-
tions [39-41], and one was a cohort study [42]. The trial intervention duration ranged from
1 to 24 months. The mean age of the study participants ranged from 39.0 + 6.7 to 69.7 £ 0.7
years. Most studies had a predominance of male participants, with the percentages of
males ranging from 42% to 100%. The mean body mass index (BMI) of participants ranged
from 26.4 £ 2.6 to 42.9 + 7.7 kg/m2
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Table 3. Characteristics of the included studies, grouped and listed in order of health condition discussed in text.

Lo-
Stlfdy' " Health Con-Sample Charac- . o . Control/Com- Interven- Intervention De- Intervention Du- Attendance/Attrition or Ad-
cation and .. . . Inclusion Criteria Intervention ¢ . . . L. .
Design dition teristics b parison¢  tion Mode scription ration and Contact herence
=132 (83%
. n?alf)% & Counselling to re-
Age (y): LC = 53 strict carbohydrates12 months. Weekly 6-month follow-up: n=79; 1-
Stern et al. e Ly . or calories. LC: | counselling ses-  year: n = 87. 6-month weight
(9); CD =54 (9) Conventional . ) i
(2004), USA Low-carbohy- carbohydrate intake sions (2-h) for 4 data carried forward or ob-
. BMI: LC =42.9 . (low-fat/low- In-person A .
Obesity BMI = 35 kg/m? drate diet 1 to<30 g/day; CD: |  weeks, then tained from medical records =
(6.6); CD=42.9 calorie) diet group 2 . . )
Random- [LC], n =164 caloric intake by = monthly sessions (89%). 1-year weights obtained
. . (7.7) [CD], n=68 . . .
ised trial . 500 calories/day, (1-h) for 11 from medical records = (final
Weight (kg): LC with <30% calories months 96%)
=130(23);Cb= fromofat ' ’
132 (27) ’
Both conditions: At
initial visit, weight
management dis-
Boutelle et =26 (80% cussed.'IG: weelfly
al. (2005), . educational mail-
USA male) Educational Weekly in- ings weeks 2-7 to
. Age (y): 53.8 o . o dividual & . Attendance at 8-week follow-
Overweight >20% above ideal =~ mailings re e address weight o o
Random-  or obese (104) body weight  weight man Usualcare ¢ mailings management issues 8 weeks. up, 1G: 87%; UC: 54.5% (p =
. BML: 34.7(4.9) ywels & and phone gementis 0.095).
ised con- . agement 9 (self-monitoring,
Weight (kg): calls _
trolled fea- stimulus manage-
N 111.7 (21.3)
sibility trial ment, relapse pre-
vention, | fat con-
tent, meal plan-
ning, exercise).
Yancy Jr et Overweicht "~ 146 (72%  BMI between 27 Low-carbohy- Orlistat ther- In-person Counselling ses- 48 weeks. Meet-  Post-intervention numbers,
al. (2010), or obesi male) and 30 kg/m?and drate, keto- apy combined I:ou sions covered top- ings every 2 weeks LCKD: n=>52; OLFD: n = 61.
USA Age (y) (SD): an obesity-related  genic diet = with low-fat BIOUP s parallel between for 24 weeks, then Completion of measurements
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LCKD =529 disease; OR, a BMI (LCKD), n =81 diet (OLFD), the 2 interventions every 4 weeks for at 48 weeks: 57 of LCKD group
Random- (10.2) of 230 kg/m?re- allocated (n= n=79 (n=74 but specific to diet. 24 weeks. (meeting (79%) and 65 of OLFD group
ised con- OLFD =52 (9) gardless of comor- 72 received) received) Advice re exercise, duration=1 to 2 h) (88%).
trolled trial BMI (SD): bidity hydration, | of caf- Attendance at 280% of group
LCKD=39.9 feine/alcohol. Re- counselling sessions: LCKD n =
(6.0) strict carbohydrate 26; OLFD n =27.
OLFD =38.8 (7) intake to <20 g/day.
Weight (kg):
LCKD =123.1
(25.4) OLFD =
117.4 (26.0)
WC (cm):
LCKD =1274
(16.9), OLFD =
124.8 (17.4)

Nutrition coaching
sessions (healthy

n= 50 (84% eating habits, food
male) choices, label read-
. . 6 months.
Age (y) M ing, cooking tech-
; IG (3.75 h contact):
. (95%CI)]: CG = niques, stages of .
Shahnazari 1x 60 min educa-
et al. (2013) 55 (51, 59), 1G = change model to al- tion session; indi
I'J_ SA ’ 54 (49,59)  Veterans responsi- Individualised Initial 1-h nu- In-person  ter eating behav- vidualized 1’ 5 min
Overweight BMI [M ble for own food wellness  trition educa- individual iours). Nutrition wellness coachin IG n =28 (65%), CGn =22
or obese  (95%CI)]: CG = selection, prepara- coaching, n= tion session or via tele- education material. . & (54%) (p = 0.284) completed.
Random- ) . ) weekly in 2nd
. 30 (28, 32), IG = tion, consumption 43 only, n =41 phone  Sessions focused on
ised con- . month; 1x monthly
. 31 (29, 33) | intake of sugar, .
trolled trial . . for following 4
Weight (kg) [M salt, high fat meat, months: one final
(95%CI)]: CG = fast foods, etc. and 60 min, session
89 (81, 97), IG = 1 fruit/vegetables, )
93 (87, 99) whole-grain, dairy,

lean meat, fish, wa-
ter.
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Choice of diet,

Choice arm: ad-
vised if food pref-
erences aligned
with LCD or LFD
based on food pref-
erence question-
naire. CG: Ran-

domised to diet. 48 weeks. Weeks

1-24: group ses-

Completed intervention:
Choice-LCD n =47/61, Choice-
LFD n =34/44, CG-LCD n =
45/53, CG-LFD n = 35/49. Com-
pleted weight measurements at

Yancy et al. n =207 (73% LCD: carbohydrate . 48 weeks, Choice: 87 (83%); CG:
y y
(2015), USA men) =105, (n =61 intake 20 g/day; ~ S.OmS every 2 88 (86%)

! Age (y): 55 (11) low-carb diet No choice, n = In-person Ca?ories n%)t raZ' weeks. Weeks 25— Attendance numtl)f;('er of group
Doubly Obesity BMLI: 36 (6) BMI 2 30 kg/m? [C?ome-LCD]; 102 (n =_53_ grOPP and stricted. LFD: total 48: group sessions sessions attended (of 19) and
random Weight (kg): n=44low-fat CG-LCD; n = individual fat, saturated fat > 4 weeks, tel- calls completed (of 6) [m (SD)]:

, RN reduced calo- 49 CG-LFD) telephone ’ . ephone call from _ P ’
ised prefer- 108 (20) .. and cholesterol in- |, Choice = 13.5 (5.5) and 2.5 (2.5),
. rie diet . dietitian between .
ence trial WC (cm): 46 (5) [Choice-LFD]) take restricted to sessions. 19 visits respectively; CG = 14.8 (4.7)
<30%, <10% and in t.otal and 3.0 (2.5). Attendance-at
<300 mg/day of ' least 15 group sessions, Choice:
daily energy in- 55.2%; CG: 67.6%.
take; calorie intake Dietary adherence similar be-
restricted by | 500 tween arms (p = 0.66).
kcal from daily
maintenance en-
ergy requirement.
n =24 (100% IER diet: ‘fast’ for 2
Conley et . o
male) non-consecutive 6 months. Five in- . .
al. (2018), . .. Post-intervention at 6 months:
. Age (y): SERD = . days/week (daily dividual counsel- )
Australia 3 Intermittent .. . i n =23 (n=1 withdrawal, [ER
67.1 (3.9), IER = Energy Re Standard En- In-person calorie intake 600  ling sessions at group). Adherence at 3 months:
. 68 (2.7) L. ergy Re- individual; calories) and eat ad weeks 2, 4, 8 and 3 ’ ’
2 2 % % 5: -
Parallel Obesity BMI: SERD = BMI2 30 kg/m StrlCt.IOl"l (ER) stricted Diet telephone (if libitum on remain- months. Telephone 8 3% SERD 'and 2,32 o 5:2 follow
group ran- _ 5:2 diet plan, n _ ) ) . .. ingrespective diets. Adherence

: 36.2 (4.3), IER (SERD), n=12 required) ing 5 days. assistance if re

domised =11 ) . at 6 months: 75% SERD and
33.4 (1.8) SERD: continuous quired from
controlled ] . 73% IER.
trial Weight (kg): daily energy-re- months 4-6.
SERD =107.3 stricted diet (500-
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(17.1), IER =
99.1 (7.9)
WC (cm): SERD
=122.5(10.4),
IER =114.2 (5.2)

calorie daily reduc-
tion from average
requirement).

n=>53 (42%
male)
Age (y): CRD =
424 (7.5), UC=
39.0 (6.7)
BMI: CRD =
3043 (4.2), UC=
30.27 (3.31)
Weight (kg):
CRD=78.4
Wu et al. (11.6), UC = 77.8 Taking =300 mg of
(2007), Tai- Overweight (112.0) oral clozapine per
or obese in- WC (cm): CRD day for at least a
patients =98.30 (7.33), year, BMI > 27
Random- with schizo- UC=97.82
(9.67)

HC (cm): CRD =
108 (8.5), UC=
106.1 (6.5)
Waist-to-hip ra-
tio: CRD =0.91
(0.07), UC=0.92
(0.07)
Body fat %:
CRD = 36.9
(7.8), UC=38
(10.6)

wan

ised con-
trolled trial

phrenia agnosis of schizo-

phrenia.

Calorie-re-
stricted diet
(CRD) and

kg/m?, DSM-IV di- physical exer-

cise, n =28

Caloric intake re-
stricted to 1300 to
1500 kcal/day for
women; 1600 to
1800 kcal/day for
Usual care men. Macronutri-

(UC), n =25

Inpatient
program ent intake complied
with expected
changes of 20%,
25% and 55% in en-
ergy from protein,
fat, carbohydrate.

6 months.

Post-intervention numbers: n =
53 (n = 3 withdrew from UC, as
discharged from hospital in
second month of study).
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Enhancing

n =109 (90.8% Schizophrenia or Quality-of-care

Niv et al. Obese with male) ) i : . ..
. schizoaffective dis- In Psychosis  Eligible for
2014 A schizophre- A :50.2
(2014), USA sc ;Zi;)ir re 8¢ ((9y;)50 order as per Struc- (EQUIP): psy- EQUIP but

tured Clinical In- chosocial chose not to

Pre-post in- schizoaffec- BMI: 31.5 (5.4) terview for DSM

weight man- enrol, n =54

person indi- adjust unhealthy

EQUIP Program
sessions focused on
weight manage-
ment techniques,
light physical exer-
cise. Education on
nutritional princi-
In-person  ples and behav-
group; in- ioural techniques to

. . . sessions).
vidual as eating and exercise

16 weeks (weekly

Post-intervention numbers: n =
50 (five attended only one ses-
sion, and thus were dropped
from the weight and BMI anal-
ysis). Attendance, group ses-
sions: 100% (n = 55) attended at
least one; average of 3.8 (SD =
4.6) sessions. Individual ses-

tervention tive disorder Weight (kg): . ) needed  habits. Handouts, sions: 75% (n = 41) attended at
IV diagnosis agement pro- . .
97.84 (19.78) knowledge quiz- least one session; average of 3.9
gram, n =55 . o .
zes, learning princi- (SD = 3.0) sessions. In total, av-
ples adapted for erage of 6.7 (SD = 5.2) in-person
schizophrenia. sessions (range 1-23).
Nurse care coordi-
nators available as
needed.
LCD: carbohydrate
intake 30 g/day
Tqbal et al LFD: consume <
: — [o) o, 2 3 : . = .
(2010), USA n=14800% - opically diag- Low-carb diet 30% calories from ) b, Weekly | Dostintervention: 7 =68;
) male) . fat and deficit of .’ Attrition rate: LCD = 60%, LFD
Type II dia- nosed Type Il dia- (LCD), n=70; ) In-person 2-h classes for first o
Age (y): 59.4 . . Nil 500 kcal/day. To =46%
Random- betes betes mellitus  or low-fat diet group month; then every .
. (9.2) consume <7% total Attendance: mean 9.9 sessions
ised Con- BMI =30 kg/m? (LFD), n=74 . 4 weeks.
) BMLI: 37.6 (5.5) calories from satu- attended.
trolled Trial
rated fats; <300 mg
of dietary choles-

terol daily.
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Basics program (3
sessions). Nutrition 4 months. 3 ses-

N;;;z?d n =359 medical Standard dia related topics in-  sions: 2.5, 2, and
records (100% .. . Diabetes clude: carbohy- 1.5 hrs duration. ~ Attendance: each patient in
(2015), USA . Diagnosis of Type betes man-  In-person . .
Type II dia- male) 1 group educa- drate counting, nu- Sessions1and 2 treatment group completed all
. II DM within pre- ¢ . agement fol- group ses- _ . . ) L
Retrospec- betes Age (y): Basics vious 2 tion (Basics), low-up (CG) sions trition labels, blood held 2 weeks apart,three sessions of Basics diabetes
tive c}119art =65.2 (8.87), CG Y. =175 . _p1 84 ’ pressure, choles-  Session 3 held 3 education program.
:eview = 66.8 (9.67) terol, general months after ses-
healthy eating, sion 2.
weight loss plans.
n =75 (88%
male)
Age bracket (y)
n (%): .
Multicomponent
Dexter et 41-50: 8 (10.7%) interventiorli) Cook-
al. (2019), 51-60: 15 BMI > 25 and ei- In-person L.
P ing and nutrition
USA . (20.0%) ther (a) current Dx Healthy teach- group or via . 12 weeks. HTK of-
Prediabetes . ; . .. education class top-
nd diabetes 61-70: 46 of Type IDMor  ing kitchen Nil Clinical ics included carb fered once every 12 NA
Retrospec- ¢ 0P (613%)  (b) Dx of prediabe- (HTK), 1 =75 Video Tele- drat‘; ;uni‘ino weeks
tive chart 71 +: 6 (8.0%) tes health mZal lannin ci;
review BMLI: face-to- atii reci ge,s
face =36.6 g recipes.
(6.98), tele-
health = 36.32
(4.63)
Friedberg 1 =533 (99% , SM: tailored —  ths. SMI:
Hypertension, an- . Health Edu- monthly phone
et al. (2015), male) . . Hypertension . . monthly phone
tihypertensive . cation Inter- . counselling for ex- .
USA Uncon- Age (y) M diet. Stage- . Individual ) ; counselling (ap-
drug therapy for ) vention (HEI), ercise, diet and ) 6 months: n = 481, (6-month
trolled hy- (SE)]: SMI = 66.4 matched inter- telephone . prox. 30 min). HEI: .
. >6 months, uncon- . n=177; or . medications based missing data rate of <10%).
Random- pertension (0.66), HEI= . vention (SMI), counselling monthly telephone
. trolled BP during Usual Care on current stage of .
ised con- 66.5 (0.96), UC = screenin n=176 (UC), 1 =180 chanee. HET: counselling (ap-
trolled trial 65.4 (0.76) & g ge. HBE prox. 15 min)

monthly telephone
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counselling of non-
tailored infor-
mation on HT, diet,
medication, exer-
cise guidelines.

BMI [M(SE)]:
SMI = 30.5
(0.38), HEI =
31.2(0.47), UC=
30.0 (0.34)
BP control (%):
SMI = 42.6, HEI
=40.6, UC=
44.6 (p=0.74)
SBP (mmHg)
[m(SE)]: SMI =
136.0 (0.89),
HEI=137.2
(1.33), UC=
137.0 (0.96) (p =
0.65)
Sikand et Primary Dx hy}?er— .
al. (1998) cholesterolemia, National Cho-
'US A ’ 1= 95 (100% previou.sly .met le'sterol Educa-
Primary h male) NCEP criteria for tion Program
yay initiating choles-  (NCEP) die-
Retrospec- percholes-  Age (y): 60.9 ) .
. . terol-lowering  tary interven-
tive chart terolaemia 9.9) drue therapy. not tion phase of a
review, ob- BML: 26.9 (0.5) © & 1erapys 1 phase
. on cholesterol-low- clinical trial, n
servational . S
ering medication, =95
cohort
aged 21-75y.

Dietitian initiated
“medical nutrition
therapy” to | ele-
vated cholesterol
levels, progres-
sively | saturated
fat and cholesterol
intake, promote
weight loss by
eliminating excess
total calories. Le.
intake of total fat
<30% of calories,
saturated fatty ac-
ids <10% of calories
and cholesterol
<300 mg/day.

Post-intervention: n =74 (78%
complete data). Attendance:
mean no. of dietitian visits = 2.8
8 weeks. (0.7) (range = two to four vis-
2-4 visits (120-180 .
min). 1ts).; mean total time = 144 (21)
minutes over 6.8 (0.7) weeks.
Two visits (n = 29); three visits
(n=33); and four visits (n = 12).

. In-person
Nil individual
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Tan-Shal- 20to 4 £ -
a;n St :1 }(3 t(fl)ra?e?s; /Zacaral:;o Screen failures in 6/17 (35%).
y ) n =17 (100% . y yr Adherence: 11/17 proceeded
(2016), USA Advanced solid vised on grocery . . L.
male) malignancies = Modified At shopping, menu with trial. 6 (35%) maintained
Advanced  Age (y): 65 & ) . pp ) & diet for 8 weeks, 4 (23%) com-
Observa- : measurable on  kins Diet (Ke- , In-person planning. Re-
. malignant (11.7) . . Nil C - 16 weeks. pleted 16 wks. Three success-
tional FDG PET/CT im- togenic diet) n individual stricted consump- . .
cancers  BMI: 29.46 (5) . . ) fully dieted >16 wks. One died
safety and . aging; not on =17 tion of high carbo-

o Weight (kg): 92 at 80 weeks and one at 116
feasibility chemotherapy. hydrate foods. No . . .
trial ( (2.3) tricti 1 weeks. One alive without evi-

* pTe restriction of ca’o dence of disease at 131 wks.
post) ries, protein, fats.
Whole food diet,
restricting free glu-
B o . tamate and aspar-
Holton et n =46 (72.5% ACtlYe deployment Wait-listed tate. Provision of Post-treatment: n = 40; Adher-
al. (2020), male) during Gulf War; L .
. Low Gluta- control group . materials including ence: 1 = 34 at 3 months post-
USA  Gulf War Ill- Age (y): 54.35 symptoms meeting i ) Individual . )
o mate Diet, n = (started diet1 . list of foods to 1 month. completion, reported 30/34
ness (GWI) (6.02) Kansas criteria and via Skype ) ) ) .
. 20 month later), avoid, food addi- (88%) were still following the
Cohort BMI: 32.10 CDC criteria for . L . .. .
n=20 tives to avoid, high diet at this time point.
study (5.34) GWIL ..
antioxidant food
list, shopping list,
sample recipes.
n =49 (47% The HIGH diet (fat,
male) 45% [saturated
. Age(y):HC= fat, >25%]; carbohy-
Bayer- A t
ayers - AMRESHE 69 3 (7.4), aMClaMCI diagnosed as . HIGH diet drates, 35%—40%
Carter et al. mild cogni- LOW Diet . Food de- .. .
. . =67.6(6.8) delayed memory (high-satu- . [glycaemic in- Diet adherence: Mean non-ad-
(2011), USA tive impair- L. (low-saturated livered to .
ment (aMCI) BMI [M (SEM)]: scores deviating fat/low glycae- rated articipants’ dex, >70]; and pro- 4 weeks herent incidents per week
HC (LOW)= 155D fromesti- 85 %" fap/high-gly- PAU PN iy 150-20%). ' ranged from 1.23 to 1.80 per
Random- vs. healthy . mic index L homes twice .
. 26.4 (2.6), HC mated premorbid . caemic in- LOW diet (fat, 25%; group.
ised con-  controls N diet), n=25 weekly
trolled trial (HO) (HIGH)=29.5 ability dex), n =24 [saturated fat,
(4.5), aMCI <7%]; carbohy-
(LOW) =274 drates, 55%—60%
(3.8), aMCI [glycaemic index,
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(HIGH) =27.5 <5]; and protein,
(3.4) 15%—-20%).
Registered Dieti-
tian (RD) led clas-
ses addressing age-
Serra et al. related nutrition
Attended > 1 lass = 39
(2021), USA 1=50 (92% , concerns: nutrition ended = sToup class
. Medically stable > In-person . (78%)
Medically Male) . basics, food labels,
. 64 y; enrolled in . group and . Attended > 2 group classes = 24
Single  stable nurs- Age(y) M=+ N Nutrition edu- . , . hydration, meal 7 months. Class
. Gerofit clinical ) Nil optional in- ) . ) (62%)
group pro- inghome SEM):69.7+0.7 . cation .. planning, the duration: 30 min.
: . demonstration dividual . . (M £ SEM: 2.9 + 2.0 classes,
spective  residents BMI (M + SEM): . DASH diet, protein . o .
s program. counselling which was 82% of total availa-
feasibility 31.7+0.9 intake, food shop- .
. . ble sessions).
trial ping on budget. In-

dividualized nutri-
tion counselling
sessions available.

Abbreviations: BP—blood pressure; BMI—Body Mass Index; CG— control/comparison group; DASH—Dietary Approaches to Stop Hypertension; DM —Diabetes Melli-
tus; DSM-IV —Diagnostic and Statistical Manual of Mental Disorder, 4th edition; FDG PET/CT —fluorodeoxyglucose positron emission tomography/computed tomogra-
phy; HC—Hip Circumference/Healthy Control; IER —Intermittent Energy Restriction; IG—intervention group; HEI—Health Education Intervention; HT —hypertension;
LCD—Low Carbohydrate Diet; LFD—Low Fat Diet; NCEP—National Cholesterol Education Program; SBP—systolic blood pressure; SERD—Standard Energy Restricted
Diet; SMI—Stage Matched Intervention; UC—Usual care; WC—Waist circumference; (y) — Years. @ n = refers to total sample size; data are presented as mean (SD) unless
otherwise stated; ® BMI units = kg/m?; < n = refers to number of individuals per group; ¢ number of individuals per group not reported for this study.



Nutrients 2022, 14, 2094

21 of 38

3.4. Veteran Populations and Dietary Interventions

In studies of overweight or obese veterans (1 = 8), commonly the primary aim was to
achieve weight loss. Three studies investigated a low-carbohydrate diet compared to ei-
ther a low-fat/low-calorie diet [33,43] or a low-fat diet combined with Orlistat therapy [35].
One study compared an intermittent energy restriction diet plan (the 5:2 diet) with a
standard energy restricted diet [29]. One trialled individualized wellness coaching, which
addressed healthy eating habits, shopping and cooking advice and used the stage-of-
change model to alter eating behaviours [32].

One examined the feasibility and efficacy of weekly educational mailings and tele-
phone consultations that addressed weight management issues in reducing weight and
improving dietary habits [28]. Two studies included overweight veterans with schizo-
phrenia: one was an inpatient regime consisting of a calorie-restricted diet and physical
exercise [34], whilst the other evaluated a psychosocial weight management program that
focused on tailored nutritional and behavioural change education [39].

Three studies were conducted in veterans with type Il diabetes. One study compared
a low-carbohydrate diet to a low-fat diet [31]. Another study incorporated dietitian-led
sessions in a group education programme with a focus on carbohydrate intake, dietary
fats and general healthy eating, including for weight loss [37]. The last study evaluated
The Healthy Teaching Kitchen programme, which comprised cooking and nutrition edu-
cation classes with topics on carbohydrate counting and meal planning [36].

All other study populations varied. One study in veterans with uncontrolled hyper-
tension compared a telephone-delivered intervention of monthly counselling for exercise,
diet and medications based on the current stage of change with sessions of non-tailored
information and usual care [30]. As part of a preliminary phase of a larger trial, patients
with primary hypercholesterolaemia received two to four dietitian intervention sessions
over 6-8 weeks focused on reducing the intake of total and saturated fat, cholesterol and
energy [38]. A ketogenic diet was implemented in a population of veterans with advanced
malignant cancers [41] to evaluate safety and tolerability.

In a population of veterans with Gulf War Illness (GWI), a low-glutamate diet was
implemented to examine its effectiveness on symptomatology [42]. A study in participants
with amnestic mild cognitive impairment compared a low-saturated-fat/low-glycaemic-
index diet to a high-saturated-fat/high-glycaemic-index diet [27]. Finally, a study in nurs-
ing home residents reported the feasibility of implementing a dietary intervention that
addressed age-related nutrition topics, such as hydration, meal planning, the Dietary Ap-
proaches to Stop Hypertension (DASH) diet and protein intake, as part of an exercise- and
health-promotion programme [40].

3.5. Attendance and Attrition

A number of interventions utilized group sessions and reported the number of ses-
sions attended (Table 3). Shorter or less-intense group interventions appeared to have bet-
ter attendance rates [36,37]. However, in the program for nursing home residents where
attendance was optional, a mean of only 2.9 of 7 available classes were attended [40], and
mean attendance at 16 offered weekly sessions in the psychosocial weight management
program for obese veterans with schizophrenia was poor at 3.8 [39]. Longer duration stud-
ies that reassessed participants at 48 weeks reported reasonable percentages of partici-
pants that attended for final follow-up measures, ranging from 79% [35] to 88% [44]. In a
study offering group sessions over 24 months, only 47.22% completed the 24 month as-
sessment [31].

Other studies utilized individual sessions to deliver the intervention. Number of at-
tended sessions was only reported in one study, in which participants attended a mean of
2.8 of the required two to four dietitian consultations over 6 to 8 weeks [38]. Two 6-month
RCTs reported that 65% [32] to 75% [29] of participants in the intervention groups com-
pleted the studies. An RCT that provided weekly counselling sessions for four weeks, then
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monthly sessions for 11 months [33] reported that 60% attended the 6-month follow up
appointment, and 67% attended the 12-month follow up appointment.

Some studies delivered intervention content via phone calls. One study reported that
87% of the intervention group, which received weekly mailings and phone calls, and 55%
of the comparison group, which received “usual care” from a hospital clinic, attended 8-
week follow-up [28]. Another study using dietary training via Skype reported that 87%
completed the trial, and 74% completed the 3-month follow up [42]. Of these, 88% were
still following the diet.

In one study in which the intervention was strongly controlled, with food delivered
to the homes of participants twice weekly, all participants completed the trial [27], whilst
in another study in which inpatient participants were provided with a diet overseen by
the hospital dietitian for six months [34], all participants who remained in hospital com-
pleted the trial. In a trial to evaluate the safety and tolerability of a ketogenic diet in pa-
tients with advanced malignant cancer, 64.7% completed 4-16 weeks of dieting, and at 16
weeks, only 36% (four participants) still maintained the diet [41].

3.6. Health-Related Outcome Measures

Data and statistical outcomes for all study results are reported in detail in Table 4,
with the main results for health-related outcomes, as described by the individual studies,
summarised in the following text.
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Table 4. Health-related outcome measures of the included studies, grouped and listed in order of health condition discussed in the text.

Health-Related Outcome

Study Dietary Intervention Measures

Within Group Comparisons 2P Between Group Comparisons P

At1 year
Mean change (SD); Mean difference (95% CI)
Weight (kg): LCD =-5.1 (8.7), CD = -3.1 (8.4); -2.0
(4.9, 1.0) (p = 0.195)
TC: LCD = 0.16 (1.11), CD = -0.21 (0.91) (p = 0.143)
LDL-C: LCD =0.18 (0.91), CD = -0.10 (0.75) (p =
0.191)
HDL-C (mmol/L): LCD =-0.03 (0.18), CD =-0.13
Weight; blood lipids (TC, LDL-C, (0.16); 0.08 (0.01, 0.16) (p = 0.028)
Stern et al., . HDL-C, triglycerides); HbAlg; Triglycerides (mmol/L): LC =-0.65 (1.78), CD =
(2004) Low-carbohydrate diet SBP and DgPy; insulin level; glu- 0.o5g (3.96); -0.62 (-1.09, ~0.15) (p = 0.044)
cose level HbAI1C (participants with diabetes, n = 54), %:
LCD = -0.7 (1.0), CD = 0.1 (1.6); 0.7 (1.6, 0.2) (p
=0.102)
SBP (mmHg): LC =1 (19), CD =2 (15) (p = 0.78)
DBP (mmHg): LC =3 (15), CD = 1 (10) (p = 0.502)
Insulin level (participants with diabetes): LC =
-35 (236), CD =28 (139) (p = 0.917)
Glucose level (participants with diabetes) mm/L:
LC =-1.55 (2.16), CD:-1.17 (3.66) (p = 0.800)
At 8 weeks:
Weight (Ibs): IG =-3.91 (6.15); CG =-1.62 (3.33), p
=0.138
Weight loss (% participants): IG = 67%, CG = 36%
Weight; Food habits (FHQ); (p=0.129)
Educational mailings Health status (MOS SF-36); readi- FHQ (Fruit and vegetable consumption sub-
ness to change (URICA) scale): Group X Time interaction p = 0.019; IG
mean change (SD) =-0.56 (0.58), p = 0.004 (1con-
sumption). CG =0.22 (0.69), p = 0.47 (] consumption).
FHQ, other subscales: ns
URICA: All subscales ns

Boutelle et al.,
(2005)
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Yancy Jretal,
(2010)

Weight; WC; BP; blood lipids
(TC, triglycerides, LDL-C, HDL-

At 48 weeks:

Mean change (95%CI)

Weight: LCKD =-11.4 kg (-14.8, -7.9), % loss:
-9.5% (-12.1, -6.9); OLFD =-9.6 kg (-11.9, -7.3),
% loss: =8.5% (-11.0, -6.1);

WC: LCKD = -11.07 cm (-13.85, -8.29); OLFD =
-11.07 cm (-13.85 to —8.29);

SBP: LCKD = -5.94 (-8.80, -3.08); OLFD = ns
DBP: LCKD =-4.53 (-6.57, -2.49); OLFD = ns
TC: LCKD =ns; OLFD =-8.86 mg/dL (-15.31 to
-2.41)

Triglycerides: LCKD = -28.83 mg/dL (-48.08,

Low-carbohydrate, ketogenic diet (LCKD) C); metabolic indices (fasting glu-—9.58); OLFD = -21.40 mg/dL (-39.63, -3.17)

cose level, fasting insulin level,
HbA1lc)

LDL-C: LCKD = ns; OLFD = -8.29 (-14.06, -2.52)
HDL-C: LCKD = ns; OLFD= 3.42 (1.61, 5.25)
TC/HDL-C: LCKD = -0.44 (-0.68, —0.20); OLFD =
-0.51 (-0.73, -0.28)

Triglyceride/HDL-C: LCKD =-1.00 (-1.65, -0.35);

OLFD =-0.77 (-1.38, -0.15)

Fasting glucose level: LCKD =-9.7 mg/dL (-16.9,
-2.6); OLFD =-3.26 mg/dL (-10.05, -3.54)
Fasting insulin level (participants without dia-
betes only): LCKD =-7.3 IU/mL (-13.5, -1.2);
OLFD =ns

HbA1c: LCKD =-0.3% (-0.5, -0.1); OLFD =ns

At 48 weeks:

Mean difference (95% CI) LCKD and OLFD
Weight (%): -0.95 (—4.50, 2.61) (p = 0.60)
Weight (kg): ~1.75 (-5.90, 2.40) (p = 0.41)

WC (cm): ns

SBP (mm Hg): -7.44 (-11.12, -3.75) (p = 0.001)
DBP (mm Hg): ~4.97 (-7.64, ~2.29) (p = 0.001)
Blood lipids and metabolic indices: ns

Shahnazari et
al,, (2013)

Individualised wellness coaching

Weight; BMI; Block 2005 Food
Questionnaire; readiness to im-
prove eating behaviour (SOCMII)

Pre (baseline) vs. post (6 months): 4

Weight (kg): IG=92.8 (4.1) vs. 88.2(34) (p=
0.006), CG =88.7 (5.4) vs. 87.4 (4.6) (p = 0.33)

BMI ¢ IG =30.4 vs. 28.9 (p =0.02), CG =29.6 vs.
29.1 (p=0.37)

Nutrients and Intakes: Refer to paper for full de-
tails *. SOCMIL: IG = 0.32 (0.09) vs. 0.8 (0.15) (p =
0.006); CG =ns

Yancy et al.,
(2015)

Choice of diet: low-carbohydrate diet, or Weight; WC; dietary adherence

low-fat reduced calorie diet (Choice)

(FFQ); QoL (IWQOL-Lite)

At 48 weeks:
Weight (kg) [M(95% CI)]: Choice = -5.7 (4.3, 7.0);
CG=-6.7 (54, 8.0)

At 48 weeks:
Estimated mean difference, Choice-CG [95% CI]
Weight (kg): 1.1 (2.9, 0.8); p = 0.26
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WC (cm): 0.4 (-0.3, 1.3); p=0.28
Dietary adherence (FFQ): -0.9 [-4.9,3.1] p
IWQOL-Lite: 0.8 (4.1, 2.6) p = 0.65

=0.66

Conley et al,,
(2018)

Weight; BMI; WC; BP; FBG; bloodSBP (mmHg): SERD =-10.2, IER =-14 (p < 0.001)

lipids (TC, LDL-C, HDL-C, tri-

At 6 months:

Weight (kg): IER = -5.3 (3.0) (p < 0.001), SERD =

-5.5 (4.3) (p < 0.001)

BMI: | in both groups approx. —2.2 (p < 0.001).

SERD = 34.4 (5.3), IER = 31.5 (2.2)

WC (cm): SERD = —6.4 (10) (p < 0.001), IER = -8

(10) (p < 0.001)

DBP (mmHg): p=0.2

Intermittent Energy Restriction (IER) diet glycerides); FFQ (energy, protein, FBG: p =0.15

plan (The 5:2 Diet)

fat, CHO, sugars, fibre, calcium,
alcohol, sodium); QoL (AQoL-
8D)

TC: p=0.52
LDL-C:p=0.6
HDL-C: p = 0.68
Triglycerides: p = 0.22

QoL = Both groups improved psycho-social di-
mension score, (p =0.001); physical dimension
score (p = 0.03); and overall AQol-8D score (p =

0.003)

FFQ: Significant | in all nutrient intakes (except

alcohol, ns) in both groups

At 6 months <
Weight (kg): p=0.79
BMI: p = 0.85

WC (cm): p = 0.54

SBP (mmHg): p=0.76
DBP (mmHg): p = 0.83
FBG:p=0.81
TC:p=0.69

LDL-C: p = 0.86
HDL-C: p = 0.93
Triglycerides: p = 0.78
QoL < N/A

FFQ: All ns change between groups

Wu et al., (2007)

Weight; BMI; body fat %, waist to

Calorie-restricted diet (CRD) and physical hip ratio; blood lipids and meta-

exercise

bolic parameters (serum glucose,
triglyceride, cholesterol, insulin)

At 6 months:

At 6 months, CRD vs. Control:

Weight (kg): CRD =—4.2 (4.4) (p <0.001), CG = 1.0 Weight (kg): p < 0.001

(3.4)ns
BMI: CRD =-1.59 (1.66) (p < 0.001), CG =0.35
(1.30) ns

WC (cm): CRD= 3.32 (4.18) (p < 0.001), CG = 1.02

(4.25) ns
HC (cm): CRD =-3.3 (4.5) (p <0.001), CG=0.3
(2.7) ns

BMI: p < 0.001

WC (cm): p <0.001
HC (cm): p <0.05
Body fat %: ns
Waist to hip ratio: ns

At 6 months:

Body fat %: CRD =-1.3 (6.4) ns, CG=1.3 (4.2) ns Glucose (mg/dL): ns
Waist to hip ratio: CRD =-0.01 (0.4) ns, CG = 0.01 Triglyceride (mg/dL): p < 0.05

(0.3) ns

At 6 months (p value for baseline to 6mth):

Cholesterol (mg/dL): ns
Insulin (UIU/mL): ns
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Glucose (mg/dL): CRD =96.4 (16.9) ns, CG =99.8
(16.9) ns

Triglyceride (mg/dL): CRD = 146.8 (90.9) (p <
0.001), CG =239.3 (188.9) ns

Cholesterol (mg/dL): CRD =159.2 (36.9) ns, CG =
166.8 (35.2) ns

Insulin (UIU/mL): CRD =5.2 (3.1) (p < 0.001), CG
=95(9.2)ns

Enhancing Quality-of-care In Psychosis
Niv et al.,, (2014)(EQUIP)-psychosocial weight manage-
ment program

At week 16, EQUIP:
Weight (Ibs):-2.4 (10.6), (t=1.6, p=0.12)
BMI: 0.3 (1.5), (t=1.5, p=0.13)

Weight; BMI At 12 months: Weight: significant |in weight in
both groups over time [F(1, 94) = 5.2, p <0.05]
BMLI: significant | in BMI in both groups over
time [F(1,94)=5.7, p <0.05]

At 12 months:

Weight (Ibs): EQUIP =-2.3 (18.0), CG =-2.2 (11.9);

time x treatment group [F(1, 94) =1.2, p > 0.05]
BMI: EQUIP =-0.3 (2.6); CG =-0.3 (1.7); time x
treatment group [F(1, 94) = 1.3, p > 0.05]

Igbal et al., Low-carbohydrate diet (LCD) or low-fat
(2010) diet (LFD)

Weight; glucose; HbAlc, serum
lipids; BP; dietary intake (24 hr
recall)

At 24 months: (ITT analysis)
Weight (kg): LC=-1.5, LF =-0.2;
Glucose (mg/dL): ns

HbA1lc: ns

All Serum lipids: ns

SBP and DBP (mmHg): ns
Dietary intake: ns

North and

Di t d ti
Palmer, (2015) iabetes education

HbAlc; weight; SBP

Post Hoc (4-months):

HbA1lc< IG =7.18 (1.19), 6.61 (0.80); CG = 6.68
(0.61), 6.69 (0.74) (p < 0.001)

Weight (Ibs): IG = 228.95 (43.63), 224.33 (42.66);
CG =231.39 (45.27), 229.72 (45.27) (p < 0.001)
SBP © IG = 131.83 (17.43), 126.01 (15.84); CG =
131.33 (15.04), 128.01 (13.07) ns

Dexter et al.,

(2019) Healthy teaching kitchen

Weight; BMI; metabolic parame- At 12 weeks: Mean change (SD)
ters (HbAlc, TC, LDL-C, HDL-C, BMI: -0.35 (0.76) (p < 0.05)
Triglycerides); Questionnaires: ~ Weight (Ibs): -2.91 (5.75) (p < 0.05)
cooking frequency (0-3), cooking Metabolic parameters: ns
confidence (0-5), fruit and vege- HbA1c: -0.13 (0.94) ns

table incorporation (0-5), confi- TC: 0.63 (25.75) ns

dence in healthy cooking (0-5); LDL-C: 0.57 (19.22) ns
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Healthy Habits Questionnaire
(HHQ, 0-75)

HDL-C: 0.93 (5.62) ns

Triglycerides: -18.56 (113.11) ns

Cooking confidence: 0.55 (1.07) (p< 0.001)
Confidence in incorporating fruits and vegeta-
bles: 0.83 (0.89) (p < 0.001)

Confidence in preparing healthy meals: 0.62
(1.01) (p <0.001)

Cooking frequency: 0.16 (0.70) ns

HHQ (% change): Improvement in 9/10 question-
naire responses (p < 0.05)

Friedberg et al.,
(2015)

Hypertension diet. Stage-matched inter-
vention (SMI) or health education inter-
vention (HEI)

BP; Diet adherence (DASH)

At 6 months:

Participants with controlled BP (%): SMI = 64.6,
HEI =543, UC=45.8; (SMI vs. UC p =0.001; HEL
vs. UC p=0.108)

SBP [M(95% CI)] (mmHg): SMI = 131.2 (129.1,
133.3), HEI = 131.8 (129.9, 133.7), UC = 134.7 (132.7,
136.7); (SMI vs. UC p = 0.009; HEI vs. UC p = 0.047)
(ns when adjusting for multiple comparisons)

At 6 months:

Change in SBP [M (95% CI)]: SMI =-4.7 (-6.9,
-2.5), HEI = -5.4 (-8.5, -2.3), UC = -2.7 (-5, —4);
(SMI vs. UC p =0.007; HEI vs. UC p = 0.009)
Change in DASH score [M (95% CI)]: SMI = 0.69
(0.1, 1.5), HEI =-0.16 (-1.1, 0.8), UC =-0.76 (-1.5,
0) (SMI vs. UCp=0.01; HEI vs. UC p =0.32)

At 6 months:

Improvement in proportion of participants with
controlled BP: SMI = 19.7% (p < 0.001), HEI =
11.9% (p = 0.012), UC =1.3% (p = 0.76)

Sikand et al.,
(1998)

National Cholesterol Education Program Metabolic parameters (TC, LDL,
(NCEP) Step 1 dietary intervention phase HDL, triglycerides); BMI

At 8 weeks:

% change, mean actual change value (SE)
TC(mmol/L): -13.4%; -0.94 (0.09) (p < 0.0001)
LDL (mmol/L): -14.2%; -0.76 (0.08) (p < 0.0001)
HDL (mmol/L): -4.4%; —0.05 (0.02) (p < 0.05)
Triglyceride: -10.8%; -0.22 (0.87) (p < 0.05)
TC/HDL: -9.4%; -0.59 (0.14) (p < 0.001)
LDL/HDL: -12.1%; -0.54 (0.11) (p < 0.001)
BMI: 0.4%; 0.1 (0.52) ns

Tan-Shalaby et
al., (2016)

Safety and feasibility: QoL

Modified Atkins Diet (Ketogenic diet) (EORTC QLQ-c30); Weight; BMI;

Baseline to last visit:
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BP; blood lipids (TC, HDL-C,

Weight (kg): baseline = 95 (18.7), last visit = 87.7

LDL-C, triglycerides); fasting glu-(37.82); change =-7.5 (5.8) (p < 0.0001)

cose

BMI: —2.669 (1.99) (p < 0.001)

Other biochemical parameters: ns

DBP: baseline = 70 (11.27), last visit =77 (5.57) (p =
0.043)

QolL, pts on diet for 4+ weeks (1 = 6): ns

At 1 month:

Total symptom score (TSS, 0-33); TSS: pre-diet =21 (5), post-diet =12 (5) (p <

Holton et al.,,

L lut. te Diet
(2020) ow Glutamate Die

sion of Change Scale (PGIC);
Chalder Fatigue Scale

Improvement (230% symptom re-0.0001)
mission); Patient Global Impres- Improvement: IG = 65% participants

At 1 month:
PGIC: IG = 73% improved fect size d =1.16
Chalder Fatigue Scale: pre-diet = 29 (8), post-diet

=16 (9) (p <0.0001)

TSS: IG = 11.7 (5.3), CG = 18.1 (5.7) (p = 0.0009); ef-

Atweek 4 <

Insulin AUC: For both diagnoses, HIGH diet 1
and LOW diet | insulin AUC (time x diet p = 0.01)
Glucose AUC: ns

HOMA-IR: ns (time x diet p = 0.06)

Weight: ns

TC: differed between groups (time x diet x diag-

Insulin and glucose levels; Home-nosis p = 0.04)-due to HIGH diet 1 TC and LOW

Bayer-Carter et

al,, (2011) index diet) or LOW (low-saturated/low-

glycaemic index diet)

sulin Resistance (HOMA-IR);

C); weight

blood lipids (TC, LDL-C, HDL-

HIGH (high-saturated fat/high-glycaemic ostasis Model Assessment of In- diet | TC for both diagnoses (time x diet, p <

0.001). 2-fold greater changes in aMCI compared
to healthy participants. Change scores for both
diagnostic groups in either diet condition = ns
LDL: time x diet x diagnosis p = 0.048; time x diet
p <0.001; no differences between CG vs. aMCI di-
agnoses change scores.

HDL: 1 with HIGH diet and | with LOW diet
(time x diet p <0.001)

LDL/HDL: t by HIGH diet and | by LOW diet
for both diagnoses (time x diet p = 0.04)
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Baseline to last class:

In those attending > 2 group classes (1 = 24):

Daily F&V intake [M(SEM)I: baseline = 3.4 (1.9),

post-intervention = 4.1 (2.0) servings/day (p =

0.07)

Consumption of >5 F&V servings/day: baseline =

21%, post-intervention = 33% (p < 0.01)

Self-rated diet quality [M(SEM)I: baseline = 4.7

(0.5), post-intervention = 5.9 (0.4) (p = 0.03)

Abbreviations: AQoL-8D — Assessment of Quality of Life-8D measure; AUC— Area Under the Curve; BMI—Body Mass Index; BP—blood pressure; CD—conven-
tional diet; CHO—Carbohydrates; CG—Comparison/control group; CRD—Calorie Restricted Diet; DASH—Dietary Approaches to Stop Hypertension; DBP —
diastolic blood pressure; EORTC QLQ-c30—the European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire c30; FBG—Fasting
Blood Glucose; FFQ—Food Frequency Questionnaire; FHQ—Food Habits Questionnaire; Hbalc—haemoglobin Alc; HDL-C —high-density lipoprotein-choles-
terol; IER —Intermittent Energy Restriction diet; IG—Intervention Group; IWQOL-Lite —Impact of Weight on Quality of Life-Lite questionnaire; LCD —low-car-
bohydrate diet; LCKD—Low Calorie Ketogenic Diet; LDL-C—low-density lipoprotein-cholesterol; LFD —Low Fat Diet; MOS SF-36 —Medical Outcomes Study
Survey Short Form 36; NR—not reported; ns—not significant; OLFD —Orlistat + Low Fat Diet; QoL —Quality of Life; SBP—systolic blood pressure; SERD —Stand-
ard Energy Restricted Diet; SOCMII—Stages of Change Modified Motivational Interviewing tool; TC—total cholesterol; TSS—Total Symptom Score; URICA —
The University of Rhode Island Change Assessment Scale; VAS—visual analogue scale; WC—Waist Circumference. ? Results reported as, the mean (SD)—unless
otherwise specified; ® BMI units (kg/m?) Not reported throughout table; < values and/or units not reported in paper;  results assumed to be reported as mean (SE);
¢ Variance not reported for BMI; * too comprehensive for table.

Behavioural Risk Factor Surveil-
Serra et al., Nutrition education lance System (BRFSS); F&V in-
(2021) take Questionnaire, self-rated diet
quality (VAS)
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3.7. Weight and BMI

We found that 11 of 17 studies were interested in weight change as their primary
outcome, reporting either total weight loss, weight loss percentage, or percentage of par-
ticipants that lost >5% of baseline body weight. Of these, seven studies reported a statisti-
cally significant reduction in weight post-intervention (range of mean change: -11.4 kg to
-0.2 kg) [29,32,34-37,44]. Four studies also included BMI as a primary outcome, and three
reported a statistically significant reduction in BMI with diet intervention (range of mean
change: -1.5 to -0.35 kg/m?) [32,34,36]. Only two of these studies reported a significant
between-group difference in weight and/or BMI change at the final follow-up [34,37].

3.8. Blood Pressure

There were 2 of 17 studies reported change in blood pressure (BP) as a primary out-
come [30,37]. Of these, only one study, comparing a diet intervention tailored to stage of
change and a non-tailored health education intervention with usual care, reported a sig-
nificant reduction in BP in both intervention groups at six months, as well as a signifi-
cantly greater number of participants with controlled BP in the tailored group compared
with other groups [30].

3.9. Blood Composition or Metabolic Parameters

Haemoglobin Alc (HbAlc), glucose, insulin and serum lipids were often included as
primary outcome measures. A basic diabetes education intervention compared with
standard diabetes management significantly reduced HbAlc levels in veterans with type
II diabetes [37], whilst a Healthy Teaching Kitchen program reported no significant
change [36]. A calorie-restricted diet for hospitalized obese veterans with schizophrenia
produced a significant reduction in insulin levels over the six month intervention, alt-
hough there were no significant differences in glucose or insulin levels compared with the
control group [34].

Three studies assessed serum total cholesterol (TC), low-density lipoprotein choles-
terol (LDL-C), high-density lipoprotein cholesterol (HDL-C) and triglyceride levels. There
was a significant reduction in triglyceride levels after therapy focused on reduction in
saturated fat, cholesterol and energy intake [38] in veterans with primary hypercholester-
olaemia and an inpatient calorie-restricted diet and exercise regime in obese veterans with
schizophrenia [34]. However, only Sikand and colleagues reported a significant decrease
in TC, LDL and HDL [38]. There were no significant changes in serum lipids post-inter-
vention in the Healthy Teaching Kitchen intervention [36].

3.10. Other Health-Related Outcomes

One study examined fruit and vegetable intake as the primary outcome of interest
and found no significant change in daily servings in older veterans after participating in
a dietary education component within an exercise and health promotion program [40].
The total symptom score (total number of typical GWI symptoms experienced) was sig-
nificantly decreased in veterans with GWI compared to a wait-listed control group after
following a low glutamate diet [42].

The safety and feasibility of a ketogenic diet for participants with advanced cancers
examined measures, such as adverse effects, weight, BMI, BP, haematology, ketones, li-
pids, glucose/ketone indices, quality of life parameters and effects on the tumour. This
trial demonstrated that the ketogenic diet was well tolerated by those who remained on
the diet (the reasons for drop-outs were not dietary related), and adverse effects were
minimal in those remaining on the diet throughout the observation period [41].
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3.11. The MOVE! Weight Management Program

In the US, the Veterans Health Administration (VHA) identified a need for effective
weight management interventions for their veterans, which prompted the development
of the MOVE! (Managing Overweight/Obesity for Veterans Everywhere) Weight-Man-
agement Program. Details about the current MOVE! program are reported elsewhere
(www.move.va.gov, accessed on 9 March 2021). The MOVE! program has evolved over
time to include TeleMOVE (i.e., delivering the MOVE! program via videoconferencing
technology), MOVE! plus adjunctive treatments, as well as variance in the length of pro-
gram and content advancement.

Numerous studies have been conducted, including evaluative, feasibility and com-
parative studies, to ensure that the MOVE! programs and other weight loss opportunities
continue to be developed and refined. The database search for this review identified 18
studies related to the MOVE! program. The study characteristics, data and outcomes for
all MOVE! study results are reported in detail in the Supplementary Material 3 (Tables 52
and S3) with a very brief overview reported in the following text.

3.12. Health-Related Study Outcomes

Weight change was the primary outcome measure in the majority of the MOVE!-re-
lated studies. Two trajectory studies reported that veterans had been progressively gain-
ing weight prior to enrolment in the MOVE! program and, once enrolled, began to lose
weight at a steady rate, ranging from an average of —1.6 kg/year [45] to —2.2 kg/year in the
first year of participation [46], depending on the level of involvement.

Mental health had an impact on effectiveness of the program, as those with mental
health diagnoses were not as successful in losing weight [47], despite modifications and
adaptations to the program for those with serious mental illness [48,49]. However, a short
pilot study (over 10 weeks) showed that the MOVE! program was able to reduce the se-
verity of depression in obese veterans with severe depression to a similar extent as a 2-
week intense residential-based program [50].

The introduction of telemedicine (e.g., TeleMOVE!) was demonstrated to be a suc-
cessful method of delivery, as all related studies reported significant weight loss for the
intervention group (despite different study comparators and study durations) ranging
from -3.9 to -5.3 kg [51-53]. The addition of personal digital assistants to self-monitor diet
and physical activity and biweekly coaching calls was also successful in optimising weight
loss [54].

However, the concurrent treatment of apathy with pharmacotherapy was no more
effective than the standard MOVE! program in achieving weight loss [55]. The introduc-
tion of a nutrigenetic-guided diet into the MOVE! program was no better than a standard
balanced diet in its ability to achieve a loss of 25% of body weight in participants [56].
Improved healthy eating habits, in terms of a greater intake of fruit and vegetables, was
enhanced by the introduction of tailored newsletters [57].

When compared to two other national weight-loss programs, MOVE! was not infe-
rior over the longer term. When compared to the Aspiring for Lifelong Health (ASPIRE)
program, participants in an ASPIRE-Group arm lost more weight than an ASPIRE-phone
group and MOVE! participants over 12 months [58]. However, by 24 months, none of the
three programs proved superior in weight-loss success [59]. In addition, in obese veterans
with type II diabetes, those participating in the Veterans Affairs Diabetes Prevention Pro-
gram (VA-DPP) had lost more weight than the MOVE! group by six months; however, by
12 months, there was no significant difference in weight loss between the groups [60].

Promisingly, it has been found that MOVE! participation was associated with a re-
duced incidence of total cardiovascular disease, coronary artery disease, cerebrovascular
disease, peripheral vascular disease and heart failure over a follow-up period of almost
five years [61].
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4. Discussion

This systematic review aimed to explore the scope of use and effectiveness of dietary
interventions for improving health-related outcomes in veterans. The majority of health
conditions that were addressed by dietary interventions were chronic diseases or illnesses,
such as obesity, type II diabetes, hypercholesterolaemia, uncontrolled hypertension and
advanced malignant cancers. Psychological conditions were also targeted, such as amnes-
tic mild cognitive impairment, schizophrenia and the symptoms of GWI.

This range of conditions targeted with dietary interventions is unsurprising. In the
United States, 35% of the Veterans” Health Administration (VHA) primary care enrollees
(which represents 90% of all of VHA patients) are estimated to be obese [62], which puts
them at a higher risk for chronic diseases, such as hypertension, dyslipidaemia, stroke,
diabetes, coronary heart disease and osteoarthritis as well as various forms of cancer [63].

Additionally, the prevalence of mental-health disorders and alcohol-use disorders is
higher in veterans than in the civilian population [64], and post-traumatic stress disorder
(PTSD) is associated with greater BMI through depression-that is, higher symptoms of
depression are associated with poor lifestyle behaviours, such as less physical activity,
poorer diet and a greater likelihood of smoking in veterans [65]. All of these conditions
can potentially benefit from dietary interventions and lifestyle changes.

Dietary interventions were either delivered as a specific form of diet or incorporated
as part of a holistic lifestyle management approach. The range of specific diet regimes
evaluated included low-carbohydrate diets, low-fat diets, ketogenic diets, continuous en-
ergy restricted diets and the 5:2 diet. One study even examined the feasibility of imple-
menting a nutrigenetic-guided diet into individuals’ management in order to improve
weight-loss outcomes [56].

Notably, most of the dietary components of interventions were focused on nutrients
or restriction-based recommendations rather than healthy dietary patterns or overall diet
quality. Dietary guidelines for prevention and management of chronic disease have
evolved such that overall eating patterns that focus on whole foods and their combina-
tions, rather than isolated nutrients, such as Mediterranean and DASH dietary patterns,
are recommended [12,66—69]. The current review suggests there is a gap in the literature
investigating the effect of dietary patterns on health outcomes in veteran populations.

Holistic weight management programs address many lifestyle factors (diet, exercise,
psychological factors and interaction/socialization), and the dietary components of these
types of programs place emphasis on education and strategies to facilitate behaviour mod-
ification. Obesity is considered to be a chronic disease with multifactorial aetiology, and
thus addressing modifiable lifestyle factors (such as proper nutrition, regular physical ac-
tivity and attention to eating behaviours) is key to success. Even moderate weight loss can
lower the risk of other obesity-related comorbidities [70].

A number of studies implemented a stage-of-change model, which recognises that
people move through a series of stages when adopting a new behaviour and that different
treatment approaches and health communication strategies may be necessary for individ-
uals in the different stages of change [71]. Research across numerous health conditions
has shown improvements in recruitment, retention and progress using stage-matched in-
terventions, with promising outcomes also found with computer-based individualised
and interactive interventions [72].

This strategy appeared to be successful in reducing and controlling BP in veterans
with hypertension and uncontrolled BP [30], as well as improving dietary intake and re-
ducing weight in a population of obese veterans [32]. However, both of these studies were
performed over six months, and it remains to be seen if these behavioural and dietary
changes are sustained over the longer term.

Adults with serious mental illness (SMI) are more likely to be overweight or obese,
which contributes to a greater risk of comorbid medical conditions, such as type II diabe-
tes and cardiovascular disease [73]. Lifestyle interventions in people with SMI show mod-
erate promise but are not always successful [74]. People with SMI may also have cognitive
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deficits, limited literacy and challenging social situations, which can affect the success of
interventions to address their health conditions. For example, one study found that par-
ticipants with PTSD and other mental health conditions who were enrolled in the MOVE!
program lost less weight than those with no mental health conditions [47].

However, attempts to improve outcomes by adapting the methods of delivery of the
MOVE! program appear disappointing. Strategies, such as concurrent treatment for apa-
thy [55], made no additional difference to weight loss. A modified, tailored MOVE! pro-
gram for veterans with schizophrenia failed to improve uptake —only 56% of participants
completed the six month assessment, only seven participants lost 5% of their body weight
[48], and there were no differences in weight loss, metabolic, dietary, physical activity,
attitudinal or functional measures from a control group who received only basic lifestyle
information.

Delivery of MOVE! to obese veterans with SMI via internet browser-based educa-
tional modules, self-tracking activity and weight, individualized homework and weekly
telephone calls from peer coaches (WebMOVE!) also failed to improve outcomes, as these
participants only completed 49% of the modules, and an in-person MOVE! group only
completed 41% of the modules. A sub-analysis of only the obese participants reported that
merely 26% lost 5% of their body weight at six months [49]. These studies emphasize the
need for continued efforts to customise and adapt lifestyle and health interventions to
improve uptake and adherence in veterans with mental-health conditions.

Often isolation, distance from healthcare facilities, long travel times, inconvenience
and expense are substantial barriers to attending face-to-face weight management pro-
grams or accessing healthcare professionals. Of the studies that examined whether vide-
oconferencing, telemedicine, phone counselling/coaching and mail-outs were effective
methods of delivering weight management programs to veterans who face these difficul-
ties, all reported successful weight loss with the intervention, and of the five studies with
a comparator group/s, two reported significantly more weight loss with the intervention.
This is an encouraging finding and a positive step towards using telemedicine and phone-
based methods to expand and facilitate delivery of these services to veterans where acces-
sibility and remoteness may otherwise preclude them from valuable healthcare.

Apart from two trajectory studies conducted over four and eight years [45,46] the
duration of the remaining studies ranged from one month to 24 months. As the majority
of studies were focused on weight loss, limitations to the interpretation of results, includ-
ing inadequate study duration, large proportions of subjects lost to follow-up, or a lack of
appropriate usual care or control group, should be recognised. Many of the studies on
specific diet regimes were of shorter duration, which may not allow for significant weight
loss, or reflect the continuation of healthy eating habits and sustained weight manage-
ment. Generally, nutrition education interventions that last for longer than five months
report a higher level of success, particularly as behavioural changes take time and practice
[75]. It has been reported that dietary and lifestyle therapy generally provides <5 kg of
weight loss after 2—4 years [76].

Adherence, engagement and compliance with intervention protocols is vital to im-
proving health-related outcomes. Not all studies reported attendance rates at group or
face-to-face interventions or adherence to dietary regimes. A number of studies reported
the proportions of how many participants attended final follow-up sessions but not
whether participants actually completed or adhered to the intervention. Adequate adher-
ence is one of the difficulties encountered in weight loss and dietary studies and is an
aspect that must be considered when interpreting the results from these studies. In gen-
eral, attendance was better for shorter-term group sessions.

However, in longer-term group session programs, adherence was not particularly
high. The importance of engagement on successful outcomes was emphasized by Yancy
and colleagues, where participants were given their preferred choice of diet. Those in the
intervention group attended an average of 13.5 of 19 attendances (71% of those possible).
However, in a sub-analysis, it was shown that participants who attended at least 15 group
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sessions had a greater mean weight loss than those who attended fewer than 15 sessions
[44]. Some identified barriers to maintaining participant engagement in dietary interven-
tion studies include disinterest in the study, difficulty attending sessions or frustration
with a lack of weight loss [31].

The majority of studies were performed in overweight or obese veterans, or those
with type II diabetes, and most of these reported improvements in body weight, BMI,
waist circumference, as well as physiological biomarkers. This is promising in terms of
improved health-related outcomes, as it has been shown that, in overweight individuals
with impaired glucose tolerance, for every kilogram of weight lost, there is a 16% reduc-
tion in the risk for progression to type II diabetes [77]. In type II diabetes, improvement in
fasting glucose, HbAlc, triglycerides and systolic BP may begin at only 2-5 kg of weight
loss, with greater weight loss producing greater benefits, while improvements in diastolic
BP and HDL cholesterol may be seen at 5-10 kg of weight loss [78].

Although most studies reported significant reductions in the baseline weight or BMI
post intervention, fewer studies reported significant differences between the intervention
group and comparator or control groups post intervention, as both groups lost significant
amounts of weight. In the studies that compared different dietary regimes, none were able
to demonstrate superiority in weight loss potential between the diets, and only two of
these studies noted improvements in blood pressure, triglycerides or HbAlc in obese par-
ticipants following low calorie diets, many of whom also had type II diabetes.

Although the majority of papers focused on weight loss as their primary outcome
measure, dietary interventions may also have a positive impact on other health outcomes,
such as mental health and health-related quality of life, particularly in populations with
multiple comorbidities. Consuming a wide variety of healthy foods, including fruits, veg-
etables, whole grains, legumes and fish containing omega-3 fatty acids, can have positive
effects on mood [79] and levels of depression [80], and the quality of life can be enriched
by improved physical functioning, tolerance to pain, general health perceptions and vital-
ity and can lead to fewer role limitations due to physical health problems [81,82].

Strengths and Limitations

The strengths of this study include adherence to a systematic methodology and use
of the PRISMA guidelines. However, a number of limitations must be acknowledged in
this review. It is widely recognized that randomized controlled trials are the gold standard
in terms of study design and provide the highest quality scientific evidence. Non-random-
ized studies are inherently at risk of bias. However, it is also acknowledged that, in order
to accommodate the evaluation of various research questions (such as the effectiveness or
efficacy and outcomes, such as survival or severe adverse events), the inclusion of more
than one study design appears to be necessary in systematic reviews of healthcare inter-
ventions [83].

In order to address the aim of our research question, which was to evaluate the scope
of health conditions targeted with dietary interventions and the effectiveness of these in-
terventions for improving health-related outcomes in veterans, it was necessary to design
our search strategy to identify papers with numerous study designs involving interven-
tions. This resulted in heterogeneous populations, different outcome measures and often
small populations. Subsequently, meta-analysis of the results was not suitable.

It is acknowledged that the inclusion of dietary interventions that were part of mul-
tifactorial lifestyle or behavioural interventions in our search criteria does not allow for
discrimination of the effects of diet from effects due to the other lifestyle components in
the program (e.g., exercise or psychological approaches). However, this is commonly how
numerous medical and psychological conditions are addressed, and it aligns with clinical
guidelines. The inclusion of diet-only and diet as part of combined interventions allowed
exploration of the full scope of dietary interventions that have been investigated across
specific veteran populations and to include pragmatic studies.
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This search strategy identified 18 studies related to the MOVE! program. Although
available to all eligible US veterans, participation and attendance at sessions is voluntary.
Therefore, a major selection bias is evident in these studies as well as being limited by a
high drop-out rate. Most of the MOVE! studies were focused on the evaluation of program
success or the effectiveness of adaptations for sub-populations (e.g., mental health condi-
tions) and commonly used retrospective chart reviews in order to achieve this. This often
resulted in a degree of missing data. In acknowledgement of these differences, we re-
ported the MOVE! results separately from those of the other identified papers.

Although there were no overall negative ratings for the quality of the studies, a num-
ber of biases can be identified. Although lack of blinding was almost inherent, methods
of handling withdrawals was a common source of bias, largely due to inadequate descrip-
tions of the number and characteristics of the withdrawals or whether all enrolled subjects
were accounted for.

A number of studies with small subject numbers were included, impacting the power
of the results and analyses. The majority of studies included in this systematic review were
US-based and predominantly involved male veterans; thus, the findings are not able to be
generalised to the wider international veteran population, nor to female veterans. Addi-
tionally, few papers reported longer term follow-up assessments to determine whether
the behavioural and lifestyle changes achieved in the initial relevant interventions were
maintained over time-an important component in lifelong health and wellbeing.

An overview of these studies provide a sense of the difficulties and challenges faced
during dietary research and when attempting to implement dietary interventions to vet-
erans with various physical and psychological conditions. Although generally successful
to some degree in achieving the primary aims of the studies, such as weight loss or meta-
bolic/physiologic improvement, dietary studies must continue to strive for better methods
to improve attendance and adherence rates.

Many of these studies had small subject numbers, and thus larger studies need to be
performed to strengthen the validity of the results and the quality of the evidence. Strate-
gies to address psychological issues (such as PTSD, depression, SMI, apathy and disinter-
est) need to be further developed in conjunction with dietary interventions, particularly
for veterans where these issues are prevalent. Additional longer term studies ought to be
performed in order to assess the sustainability of the interventions and their effect on life-
long health and wellbeing, as behavioural change takes time.

It could be suggested that more successful outcomes might be achieved by consider-
ing use of a stage-of-change model to improve recruitment, retention and progress and by
adopting implementation strategies seen to be of benefit, such as computer-based indi-
vidualized and interactive interventions. Promoting the use of healthy diet patterns in
conjunction with lifestyle modifications and addressing social and psychological issues
not only aligns with dietary guidelines for the prevention and management of chronic
disease but also contributes to improvements in lifelong health, wellbeing and quality of
life.

5. Conclusions

This review identified a large range of conditions in military veterans that have been
targeted by dietary interventions with only moderate success. Most commonly, obesity
and associated comorbid chronic conditions were addressed with either single dietary re-
gimes or holistic lifestyle management programs with diet addressed as a component.
Limited studies targeted an overall healthy dietary pattern. Barriers to success included
poor attendance and adherence rates, mental health conditions and often large drop-out
rates. However, the findings from this review illustrate the need for further refinement
and the development of dietary and lifestyle interventions for the management of veter-
ans with chronic health conditions.



Nutrients 2022, 14, 2094 34 of 38

Supplementary Materials: The following supporting information can be downloaded at:
https://www.mdpi.com/article/10.3390/nu14102094/s1. Supplementary Material 1, Table SI:
PRISMA 2020 Checklist; Supplementary Material 2: Final executed search strategies for relevant
databases; Supplementary Material 3: Table S2: Main characteristics of studies that included the
MOVE! weight-loss program as the intervention group or the control/comparison group, ordered
and grouped by comorbid health conditions (in addition to meeting the eligibility criteria for the
MOVE! program); Supplementary Material 3: Table S3: Health-related-outcome measures in studies
that included the MOVE! weight-loss program as the intervention group or the control/comparison
group, ordered and grouped by comorbid health condition (in addition to meeting eligibility criteria
for MOVE! program).

Author Contributions: Conceptualization: R.M., H.L.M. and E.S.-D.; Methodology: H.L.M., RM.
and E.S.-D.; Literature Search: H.L.M.; Screening: H.L.M., RM. and E.S.-D.; Data Extraction, Colla-
tion and Quality Assessment: H.L.M., RM. and E.S.-D.; Writing—Original Draft Preparation, Re-
view and editing: RM., HL.M. and E.S.-D. All authors have read and agreed to the published ver-
sion of the manuscript.

Funding: This review was supported and funded by the Gallipoli Medical Research Foundation
(GMRF) Research Advisory Committee.

Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.

Acknowledgments: We would like to acknowledge Ben Singh for contributions towards screening,
quality assessment and data extraction.

Conflicts of Interest: The authors declare no conflicts of interest.

References

1.

10.

11.

12.

13.

Boscarino, J.A. Diseases among men 20 years after exposure to severe stress: Implications for clinical research and medical care.
Psychosom. Med. 1997, 59, 605-614. https://doi.org/10.1097/00006842-199711000-00008.

Yoon, J.; Zulman, D.; Scott, ].Y.; Maciejewski, M.L. Costs associated with multimorbidity among VA patients. Med. Care 2014,
52 (Suppl. S3), S31-536. https://doi.org/10.1097/MLR.0000000000000061.

Kazis, L.E.; Miller, D.R;; Clark, J.; Skinner, K.; Lee, A.; Rogers, W.; Spiro, A, 3rd; Payne, S.; Fincke, G.; Selim, A.; et al. Health-
related quality of life in patients served by the Department of Veterans Affairs: Results from the Veterans Health Study. Arch.
Intern. Med. 1998, 158, 626—632. https://doi.org/10.1001/archinte.158.6.626.

Hundt, N.E.; Barrera, T.L.; Robinson, A.; Cully, ].A. A systematic review of cognitive behavioral therapy for depression in
Veterans. Mil. Med. 2014, 179, 942-949. https://doi.org/10.7205/MILMED-D-14-00128.

Puetz, T.W.; Youngstedt, S.D.; Herring, M.P. Effects of Pharmacotherapy on Combat-Related PTSD, Anxiety, and Depression:
A Systematic Review and Meta-Regression Analysis. PLoS ONE 2015, 10, e0126529.
https://doi.org/10.1371/journal.pone.0126529.

Stelmach-Mardas, M.; Walkowiak, J. Dietary Interventions and Changes in Cardio-Metabolic Parameters in Metabolically
Healthy Obese Subjects: A Systematic Review with Meta-Analysis. Nutrients 2016, 8, 455. https://doi.org/10.3390/nu8080455.
Silva, A.R.; Bernardo, A.; Costa, J.; Cardoso, A.; Santos, P.; de Mesquita, M.F.; Vaz Patto, ]J.; Moreira, P.; Silva, M.L.; Padrao, P.
Dietary interventions in  fibromyalgia: A systematic = review.  Ann. Med. 2019, 51, 2-14.
https://doi.org/10.1080/07853890.2018.1564360.

Philippou, E.; Petersson, S.D.; Rodomar, C.; Nikiphorou, E. Rheumatoid arthritis and dietary interventions: Systematic review
of clinical trials. Nutr. Rev. 2021, 79, 410-428. https://doi.org/10.1093/nutrit/nuaa033.

Opie, R.S.; O'Neil, A; Itsiopoulos, C.; Jacka, F.N. The impact of whole-of-diet interventions on depression and anxiety: A
systematic ~ review of randomised controlled trials. Public  Health Nutr. 2015, 18, 2074-2093.
https://doi.org/10.1017/S1368980014002614.

Knowles, K.A; Sripada, R.K.; Defever, M.; Rauch, S.A.M. Comorbid mood and anxiety disorders and severity of posttraumatic
stress disorder symptoms in treatment-seeking veterans. Psychol. Trauma 2019, 11, 451-458. https://doi.org/10.1037/tra0000383.
Ravera, A.; Carubelli, V.; Sciatti, E.; Bonadei, I.; Gorga, E.; Cani, D.; Vizzardi, E.; Metra, M.; Lombardi, C. Nutrition and
Cardiovascular Disease: Finding the Perfect Recipe for Cardiovascular Health. Nutrients 2016, 8, 363.
https://doi.org/10.3390/nu8060363.

Evert, A.B.; Dennison, M.; Gardner, C.D.; Garvey, W.T.; Lau, K.H.K.; MacLeod, J.; Mitri, J.; Pereira, R.F.; Rawlings, K.; Robinson,
S.; et al. Nutrition Therapy for Adults with Diabetes or Prediabetes: A Consensus Report. Diabetes Care 2019, 42, 731-754.
https://doi.org/10.2337/dci19-0014.

Lin, P.H.; Aronson, W.; Freedland, S.J. Nutrition, dietary interventions and prostate cancer: The latest evidence. BMC Med. 2015,
13, 3. https://doi.org/10.1186/s12916-014-0234-y.



Nutrients 2022, 14, 2094 35 of 38

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.
25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

McDonald, T.J.W.; Cervenka, M.C. Lessons learned from recent clinical trials of ketogenic diet therapies in adults. Curr. Opin.
Clin. Nutr. Metab. Care 2019, 22, 418-424. https://doi.org/10.1097/MCO.0000000000000596.

Zazpe, I; Sanchez-Tainta, A.; Estruch, R.; Lamuela-Raventos, R.M.; Schroder, H.; Salas-Salvado, ].; Corella, D.; Fiol, M.; Gomez-
Gracia, E.; Aros, F.; et al. A large randomized individual and group intervention conducted by registered dietitians increased
adherence to Mediterranean-type diets: The PREDIMED study. ]. Am. Diet. Assoc. 2008, 108, 1134-1144;.
https://doi.org/10.1016/j.jada.2008.04.011.

Hoerster, K.D.; Lehavot, K.; Simpson, T.; McFall, M.; Reiber, G.; Nelson, K.M. Health and health behavior differences: U.S.
Military, veteran, and civilian men. Am. J. Prev. Med. 2012, 43, 483-489. https://doi.org/10.1016/j.amepre.2012.07.029.

Campbell, S.B.; Gray, K.E.; Hoerster, K.D.; Fortney, J.C.; Simpson, T.L. Differences in functional and structural social support
among female and male veterans and civilians. Soc. Psychiatry Psychiatr. Epidemiol. 2020, 56, 375-386.
https://doi.org/10.1007/s00127-020-01862-4.

Gallant, M.P. The influence of social support on chronic illness self-management: A review and directions for research. Health
Educ. Behav. 2003, 30, 170-195. https://doi.org/10.1177/1090198102251030.

Wang, H.X,; Mittleman, M.A.; Orth-Gomer, K. Influence of social support on progression of coronary artery disease in women.
Soc. Sci. Med. 2005, 60, 599-607. https://doi.org/10.1016/j.socscimed.2004.05.021.

Leavy, R.L. Social support and psychological disorder: A review. J. Community Psychol. 1983, 11, 3-21.
https://doi.org/10.1002/1520-6629(198301)11:1<3::aid-jcop2290110102>3.0.co;2-e.

Page, M.].; McKenzie, ]J.E.; Bossuyt, P.M.; Boutron, I.; Hoffmann, T.C.; Mulrow, C.D.; Shamseer, L.; Tetzlaff, ] M.; Akl, E.A.;
Brennan, S.E.; et al. The PRISMA 2020 statement: An updated guideline for reporting systematic reviews. BMJ 2021, 372, n71.
https://doi.org/10.1136/bmj.n71.

Clark, J.M.; Sanders, S.; Carter, M.; Honeyman, D.; Cleo, G.; Auld, Y.; Booth, D.; Condron, P.; Dalais, C.; Bateup, S.; et al.
Improving the translation of search strategies using the Polyglot Search Translator: A randomized controlled trial. . Med. Libr.
Assoc. 2020, 108, 195-207. https://doi.org/10.5195/jmla.2020.834.

Schardt, C.; Adams, M.B.; Owens, T.; Keitz, S.; Fontelo, P. Utilization of the PICO framework to improve searching PubMed for
clinical questions. BMC Med. Inform. Decis. Mak. 2007, 7, 16. https://doi.org/10.1186/1472-6947-7-16.

The EndNote Team. EndNote; Clarivate: Philadelphia, PA, USA, 2013.

Covidence Systematic Review Software; Veritas Health Innovation: Melbourne, Australia. Available online: www.covidence.org
(accessed on 23 February 2021 ).

Academy of Nutrition and Dietetics. (Ed.) Evidence Analysis Manual: Steps in the Academy Evidence Analysis Process; Academy of
Nutrition and Dietetics: Chicago, IL, USA, 2012; pp. 90-92.

Bayer-Carter, J.L.; Green, P.S.; Montine, T.J.; VanFossen, B.; Baker, L.D.; Watson, G.S.; Bonner, L.M.; Callaghan, M.; Leverenz,
J.B.; Walter, B.K,; et al. Diet intervention and cerebrospinal fluid biomarkers in amnestic mild cognitive impairment. Arch.
Neurol. 2011, 68, 743-752. https://doi.org/10.1001/archneurol.2011.125.

Boutelle, K.N.; Dubbert, P.; Vander Weg, M. A pilot study evaluating a minimal contact telephone and mail weight management
intervention for primary care patients. Eat. Weight Disord. 2005, 10, el—e5. https://doi.org/10.1007/BF03354659.

Conley, M.; Le Fevre, L.; Haywood, C.; Proietto, J. Is two days of intermittent energy restriction per week a feasible weight loss
approach in obese males? A randomised pilot study. Nutr. Diet. 2018, 75, 65-72. https://doi.org/10.1111/1747-0080.12372.
Friedberg, ].P.; Rodriguez, M.A.; Watsula, M.E,; Lin, I.; Wylie-Rosett, J.; Allegrante, ].P.; Lipsitz, S.R.; Natarajan, S. Effectiveness
of a tailored behavioral intervention to improve hypertension control: Primary outcomes of a randomized controlled trial.
Hypertension 2015, 65, 440-446. https://doi.org/10.1161/HYPERTENSIONAHA.114.03483.

Igbal, N.; Vetter, M.L.; Moore, R.H.; Chittams, J.L.; Dalton-Bakes, C.V.; Dowd, M.; Williams-Smith, C.; Cardillo, S.; Wadden,
T.A. Effects of a low-intensity intervention that prescribed a low-carbohydrate vs. a low-fat diet in obese, diabetic participants.
Obesity 2010, 18, 1733-1738. https://doi.org/10.1038/0by.2009.460.

Shahnazari, M.; Ceresa, C.; Foley, S.; Fong, A.; Zidaru, E.; Moody, S. Nutrition-focused wellness coaching promotes a reduction
in body weight in overweight US veterans. |. Acad. Nutr. Diet. 2013, 113, 928-935. https://doi.org/10.1016/j.jand.2013.04.001.
Stern, L.; Igbal, N.; Seshadri, P.; Chicano, K.L.; Daily, D.A.; McGrory, J.; Williams, M.; Gracely, E.J.; Samaha, F.F. The effects of
low-carbohydrate versus conventional weight loss diets in severely obese adults: One-year follow-up of a randomized trial.
Ann. Intern. Med. 2004, 140, 778-785. https://doi.org/10.7326/0003-4819-140-10-200405180-00007.

Wu, MK,; Wang, CK,; Bai, Y.M.; Huang, C.Y.; Lee, S.D. Outcomes of obese, clozapine-treated inpatients with schizophrenia
placed on a six-month diet and physical activity program. Psychiatr. Serv. 2007, 58, 544-550.
https://doi.org/10.1176/ps.2007.58.4.544.

Yancy, W.S,, Jr.; Westman, E.C.; McDuffie, ].R.; Grambow, S.C.; Jeffreys, A.S.; Bolton, J.; Chalecki, A.; Oddone, E.Z. A
randomized trial of a low-carbohydrate diet vs orlistat plus a low-fat diet for weight loss. Arch. Intern. Med. 2010, 170, 136-145.
https://doi.org/10.1001/archinternmed.2009.492.

Dexter, A.S.; Pope, ].F.; Erickson, D.; Fontenot, C.; Ollendike, E.; Walker, E. Cooking Education Improves Cooking Confidence
and Dietary Habits in Veterans. Diabetes Educ. 2019, 45, 442-449. https://doi.org/10.1177/0145721719848429.

North, S.L.; Palmer, G.A. Outcome analysis of hemoglobin Alc, weight, and blood pressure in a VA diabetes education
program. J. Nutr. Educ. Behav. 2015, 47, 28-35. https://doi.org/10.1016/j.jneb.2014.07.006.

Sikand, G.; Kashyap, M.L.; Yang, I. Medical nutrition therapy lowers serum cholesterol and saves medication costs in men with
hypercholesterolemia. J. Am. Diet. Assoc. 1998, 98, 889-894; https://doi.org/10.1016/S0002-8223(98)00204-1.



Nutrients 2022, 14, 2094 36 of 38

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Niv, N.; Cohen, A.N.; Hamilton, A.; Reist, C.; Young, A.S. Implementation and Effectiveness of a Psychosocial Weight
Management Program for Individuals with Schizophrenia. ]. Behav. Health Serv. Res. 2014, 41, 370-380.
https://doi.org/10.1007/s11414-012-9273-3.

Serra, M.C.; Addison, O.; Giffuni, J.; Barton-Ort, K.; Parker, E.; Katzel, L. Changes in Self-Reported Fruit and Vegetable Intake
following Nutritional Modification in High Risk Older Veterans. ]. Nutr. Gerontol. Geriatr. 2021, 40, 1-8.
https://doi.org/10.1080/21551197.2020.1863892.

Tan-Shalaby, J.L.; Carrick, J.; Edinger, K.; Genovese, D.; Liman, A.D.; Passero, V.A.; Shah, R.B. Modified Atkins diet in advanced
malignancies —Final results of a safety and feasibility trial within the Veterans Affairs Pittsburgh Healthcare System. Nutr.
Metab. 2016, 13, 52. https://doi.org/10.1186/s12986-016-0113-y.

Holton, K.F; Kirkland, A.E.; Baron, M.; Ramachandra, S.S.; Langan, M.T.; Brandley, E.T.; Baraniuk, ].N. The Low Glutamate
Diet Effectively Improves Pain and Other Symptoms of Gulf War Illness. Nutrients 2020, 12, 2593.
https://doi.org/10.3390/nu12092593.

Yancy, W.S,, Jr.; McVay, M.A; Voils, C.I. Effect of allowing choice of diet on weight loss—In response. Ann. Intern. Med. 2015,
163, 805-806. https://doi.org/10.7326/L15-5159.

Yancy, W.S,, Jr.; Mayer, S.B.; Coffman, C.J.; Smith, V.A.; Kolotkin, R.L.; Geiselman, P.J.; McVay, M.A.; Oddone, E.Z.; Voils, C.I.
Effect of Allowing Choice of Diet on Weight Loss: A Randomized Trial. Ann. Intern. Med. 2015, 162, 805-814.
https://doi.org/10.7326/M14-2358.

Dahn, J.R,; Fitzpatrick, S.L.; Llabre, M.M.; Apterbach, G.S.; Helms, R.L.; Cugnetto, M.L.; Klaus, ].; Florez, H.; Lawler, T. Weight
management for veterans: Examining change in weight before and after MOVE! Obesity 2011, 19, 977-981.
https://doi.org/10.1038/0by.2010.273.

Romanova, M,; Liang, L.J.; Deng, M.L.; Li, Z.; Heber, D. Effectiveness of the MOVE! Multidisciplinary weight loss program for
veterans in Los Angeles. Prev. Chronic. Dis. 2013, 10, E112. https://doi.org/10.5888/pcd10.120325.

Hoerster, K.D.; Lai, Z.; Goodrich, D.E.; Damschroder, L.J.; Littman, A.J.; Klingaman, E.A.; Nelson, K.M.; Kilbourne, A.M. Weight
loss after participation in a national VA weight management program among veterans with or without PTSD. Psychiatr. Serv.
2014, 65, 1385-1388. https://doi.org/10.1176/appi.ps.201300404.

Goldberg, RW.; Reeves, G.; Tapscott, S.; Medoff, D.; Dickerson, F.; Goldberg, A.P.; Ryan, A.S.; Fang, L.].; Dixon, L.B. “MOVE!”
Outcomes of a weight loss program modified for veterans with serious mental illness. Psychiatr. Serv. 2013, 64, 737-744.
https://doi.org/10.1176/appi.ps.201200314.

Young, A.S.; Cohen, A.N.; Goldberg, R.; Hellemann, G.; Kreyenbuhl, J.; Niv, N.; Nowlin-Finch, N.; Oberman, R.; Whelan, F.
Improving Weight in People with Serious Mental Illness: The Effectiveness of Computerized Services with Peer Coaches. J. Gen.
Intern. Med. 2017, 32 (Suppl. 1), 48-55. https://doi.org/10.1007/s11606-016-3963-0.

Shiroma, P.R.; Velasquez, T.; Usset, T.J.; Wilhelm, J.H.; Thuras, P.; Baltutis, E. Antidepressant Effect of the VA Weight
Management Program (MOVE) among Veterans with Severe Obesity. Mil. Med. 2020, 185, e586-e591.
https://doi.org/10.1093/milmed/usz475.

Ahrendt, A.D.; Kattelmann, K.K.; Rector, T.S.; Maddox, D.A. The effectiveness of telemedicine for weight management in the
MOVE! Program. J. Rural Health 2014, 30, 113-119. https://doi.org/10.1111/jrh.12049.

Rutledge, T.; Skoyen, J.A.; Wiese, J.A.; Ober, KM.; Woods, G.N. A comparison of MOVE! versus TeleMOVE programs for
weight loss in Veterans with obesity. Obes. Res. Clin. Pract. 2017, 11, 344-351. https://doi.org/10.1016/j.orcp.2016.11.005.
Skoyen, J.A.; Rutledge, T.; Wiese, ].A.; Woods, G.N. Evaluation of TeleMOVE: A Telehealth Weight Reduction Intervention for
Veterans with Obesity. Ann. Behav. Med. 2015, 49, 628-633. https://doi.org/10.1007/s12160-015-9690-7.

Spring, B.; Duncan, ].M.; Janke, E.A.; Kozak, A.T.; McFadden, H.G.; DeMott, A.; Pictor, A.; Epstein, L.H.; Siddique, J.; Pellegrini,
C.A;; et al. Integrating technology into standard weight loss treatment: A randomized controlled trial. JAMA Intern. Med. 2013,
173, 105-111. https://doi.org/10.1001/jamainternmed.2013.1221.

Desouza, C.V,; Padala, P.R.,; Haynatzki, G.; Anzures, P.; Demasi, C.; Shivaswamy, V. Role of apathy in the effectiveness of
weight management programmes. Diabetes Obes. Metab. 2012, 14, 419-423. https://doi.org/10.1111/j.1463-1326.2011.01544 x.
Frankwich, K.A.; Egnatios, J.; Kenyon, M.L.; Rutledge, T.R.; Liao, P.S.; Gupta, S.; Herbst, K.L.; Zarrinpar, A. Differences in
Weight Loss between Persons on Standard Balanced vs Nutrigenetic Diets in a Randomized Controlled Trial. Clin. Gastroenterol.
Hepatol. 2015, 13, 1625-1632.el. https://doi.org/10.1016/j.cgh.2015.02.044.

Allicock, M.; Ko, L.; van der Sterren, E.; Valle, C.G.; Campbell, M.K.; Carr, C. Pilot weight control intervention among US
veterans to promote diets high in  fruits and vegetables. Prev. Med. 2010, 51, 279-281.
https://doi.org/10.1016/j.ypmed.2010.06.010.

Damschroder, L.J.; Lutes, L.D.; Kirsh, S.; Kim, HM_; Gillon, L.; Holleman, R.G.; Goodrich, D.E.; Lowery, ].C.; Richardson, C.R.
Small-changes obesity treatment among veterans: 12-month outcomes. Am. J. Prev. Med. 2014, 47, 541-553.
https://doi.org/10.1016/j.amepre.2014.06.016.

Lutes, L.D.; Damschroder, L.J.; Masheb, R.; Kim, H.M.; Gillon, L.; Holleman, R.G.; Goodrich, D.E.; Lowery, J.C; Janney, C.;
Kirsh, S.; et al. Behavioral Treatment for Veterans with Obesity: 24-Month Weight Outcomes from the ASPIRE-VA Small
Changes Randomized Trial. J. Gen. Intern. Med. 2017, 32 (Suppl. 1), 40-47. https://doi.org/10.1007/s11606-017-3987-0.

Moin, T.; Damschroder, L.J.; AuYoung, M.; Maciejewski, M.L.; Datta, S.K.; Weinreb, J.E.; Steinle, N.I; Billington, C.; Hughes,
M.; Makki, F.; et al. Diabetes Prevention Program Translation in the Veterans Health Administration. Am. ]. Prev. Med. 2017, 53,
70-77. https://doi.org/10.1016/j.amepre.2016.11.009.



Nutrients 2022, 14, 2094 37 of 38

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

Jackson, S.L.; Safo, S.; Staimez, L.R.; Long, Q.; Rhee, M.K.; Cunningham, S.A.; Olson, D.E.; Tomolo, A.M.; Ramakrishnan, U,;
Narayan, K.M.V.; et al. Reduced Cardiovascular Disease Incidence with a National Lifestyle Change Program. Am. ]. Prev. Med.
2017, 52, 459-468. https://doi.org/10.1016/j.amepre.2016.10.013.

Das, S.R.; Kinsinger, L.S.; Yancy, W.S,, Jr.; Wang, A.; Ciesco, E.; Burdick, M.; Yevich, S.J. Obesity prevalence among veterans at
Veterans Affairs medical facilities. Am. J. Prev. Med. 2005, 28, 291-294. https://doi.org/10.1016/j.amepre.2004.12.007.

Bray, G.A. Medical consequences of obesity. J. Clin. Endocrinol. Metab. 2004, 89, 2583-2589. https://doi.org/10.1210/jc.2004-0535.
Dworkin, E.R;; Bergman, H.E.; Walton, T.O.; Walker, D.D.; Kaysen, D.L. Co-Occurring Post-Traumatic Stress Disorder and
Alcohol Use Disorder in U.S. Military and Veteran Populations. Alcohol. Res. 2018, 39, 161-169.

Hoerster, K.D.; Campbell, S.; Dolan, M.; Stappenbeck, C.A.; Yard, S.; Simpson, T.; Nelson, K.M. PTSD is associated with poor
health behavior and greater Body Mass Index through depression, increasing cardiovascular disease and diabetes risk among
U.S. veterans. Prev. Med. Rep. 2019, 15, 100930. https://doi.org/10.1016/j.pmedr.2019.100930.

Dinu, M.; Pagliai, G.; Casini, A.; Sofi, F. Mediterranean diet and multiple health outcomes: An umbrella review of meta-analyses
of observational studies and randomised trials. Eur. J. Clin. Nutr. 2018, 72, 30-43. https://doi.org/10.1038/ejcn.2017.58.
Mozaffarian, D. Dietary and Policy Priorities for Cardiovascular Disease, Diabetes, and Obesity: A Comprehensive Review.
Circulation 2016, 133, 187-225. https://doi.org/10.1161/CIRCULATIONAHA.115.018585.

National Heart Foundation of Australia. Dietary Position Statement. Heart Healthy Eating Patterns. Melbourne: National Heart
Foundation of Australia. 2019. Available online: https://www.heartfoundation.org.au/health-professional-tools/nutrition-
position-statements (accessed on 9 February 2022).

U.S. Department of Agriculture and U.S. Department of Health and Human Services Dietary Guidelines for Americans, 2020
2025. Updated December. 9th ed. Available online: DietaryGuidelines.gov (accessed on 9 February 2022).

Rippe, ].M.; Crossley, S.; Ringer, R. Obesity as a chronic disease: Modern medical and lifestyle management. . Am. Diet. Assoc.
1998, 98, S9-515. https://doi.org/10.1016/s0002-8223(98)00704-4.

Prochaska, J.O.; DiClemente, C.C. Stages and processes of self-change of smoking: Toward an integrative model of change. J.
Consult. Clin. Psychol. 1983, 51, 390-395. https://doi.org/10.1037//0022-006x.51.3.390.

Prochaska, J.O.; Velicer, W.F. The transtheoretical model of health behavior change. Am. J. Health Promot. 1997, 12, 38-48.
https://doi.org/10.4278/0890-1171-12.1.38.

Allison, D.B.; Newcomer, ].W.; Dunn, A.L.; Blumenthal, ].A.; Fabricatore, A.N.; Daumit, G.L.; Cope, M.B.; Riley, W.T.; Vreeland,
B.; Hibbeln, J.R.; et al. Obesity among those with mental disorders: A National Institute of Mental Health meeting report. Am.
J. Prev. Med. 2009, 36, 341-350. https://doi.org/10.1016/j.amepre.2008.11.020.

Cabassa, L.J.; Ezell, ] M.; Lewis-Fernandez, R. Lifestyle interventions for adults with serious mental illness: A systematic
literature review. Psychiatr. Serv. 2010, 61, 774-782. https://doi.org/10.1176/ps.2010.61.8.774.

Murimi, M.W.; Kanyi, M.; Mupfudze, T.; Amin, M.R.; Mbogori, T.; Aldubayan, K. Factors Influencing Efficacy of Nutrition
Education  Interventions: A  Systematic = Review. ] Nutr. Educ. Behav. 2017, 49, 142-165.el.
https://doi.org/10.1016/j.jneb.2016.09.003.

Douketis, ].D.; Macie, C.; Thabane, L.; Williamson, D.F. Systematic review of long-term weight loss studies in obese adults:
Clinical significance and applicability to clinical practice. Int. ]. Obes. 2005, 29, 1153-1167. https://doi.org/10.1038/sj.ijo0.0802982.
Hamman, RF.; Wing, R.R.; Edelstein, S.L.; Lachin, ].M.; Bray, G.A.; Delahanty, L.; Hoskin, M.; Kriska, A.M.; Mayer-Davis, E.J.;
Pi-Sunyer, X.; et al. Effect of weight loss with lifestyle intervention on risk of diabetes. Diabetes Care 2006, 29, 2102-2107.
https://doi.org/10.2337/dc06-0560.

Wing, R.R; Lang, W.; Wadden, T.A,; Safford, M.; Knowler, W.C.; Bertoni, A.G.; Hill, J.O.; Brancati, F.L.; Peters, A,
Wagenknecht, L.; et al. Benefits of modest weight loss in improving cardiovascular risk factors in overweight and obese
individuals with type 2 diabetes. Diabetes Care 2011, 34, 1481-1486. https://doi.org/10.2337/dc10-2415.

Sarris, J.; Logan, A.C.; Akbaraly, T.N.; Amminger, G.P.; Balanza-Martinez, V.; Freeman, M.P.; Hibbeln, J.; Matsuoka, Y.;
Mischoulon, D.; Mizoue, T.; et al. Nutritional medicine as mainstream in psychiatry. Lancet Psychiatry 2015, 2, 271-274.
https://doi.org/10.1016/52215-0366(14)00051-0.

Jacka, F.N.; O'Neil, A.; Opie, R.; Itsiopoulos, C.; Cotton, S.; Mohebbi, M.; Castle, D.; Dash, S.; Mihalopoulos, C.; Chatterton, M.L.;
et al. A randomised controlled trial of dietary improvement for adults with major depression (the “SMILES' trial). BMC Med.
2017, 15, 23. https://doi.org/10.1186/s12916-017-0791-y.

Henriquez Sanchez, P.; Ruano, C.; de Irala, J.; Ruiz-Canela, M.; Martinez-Gonzalez, M. A.; Sanchez-Villegas, A. Adherence to
the Mediterranean diet and quality of life in the SUN Project. Eur. J. Clin. Nutr. 2012, 66, 360-368.
https://doi.org/10.1038/ejcn.2011.146.

Tessier, ].M.; Erickson, Z.D.; Meyer, H.B.; Baker, M.R.; Gelberg, H.A.; Arnold, L.Y.; Kwan, C.; Chamberlin, V.; Rosen, J.A.; Shah,
C.; et al. Therapeutic Lifestyle Changes: Impact on Weight, Quality of Life, and Psychiatric Symptoms in Veterans with Mental
IIness. Mil. Med. 2017, 182, e1738-e1744. https://doi.org/10.7205/MILMED-D-16-00405.

Peinemann, F.; Tushabe, D.A_; Kleijnen, J. Using multiple types of studies in systematic reviews of health care interventions—
A systematic review. PLoS ONE 2013, 8, e85035. https://doi.org/10.1371/journal.pone.0085035.



