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Abstract: This longitudinal study examined associations between chronic medical conditions (CMCs)
and persistent dietary supplement (DS) use. On two separate occasions, 1.3 & 0.2 years apart, military
service members (SMs) (n = 5778) completed identical questionnaires concerning their DS use in
the past 6 months and their demographic and lifestyle characteristics. Medical conditions were
obtained from a medical surveillance system six months before the first questionnaire and during
the period between questionnaires. Diagnoses were grouped into 19 major (largely systemic) and
9 specific CMCs. Conditions diagnosed in both periods (CMCs) were examined in relation to DS
use reported on both questionnaires (persistent DS use). After adjustment for demographic and
lifestyle factors, higher odds of persistent DS use were found in 7 of the 19 major CMCs and 5 of the
9 specific CMCs. SMs with a CMC had 1.25 (95% confidence interval [95%CI] = 1.10-1.41) higher
adjusted odds of persistent DS use. The three specific CMCs with the highest adjusted odds of
persistent DS use were anxiety (odds ratio [OR] = 2.30, 95%CI = 1.36-3.89), depression (OR = 2.12,
95%ClI = 1.20-3.73), and gastroesophageal reflux disease (OR = 2.02, 95%CI = 1.02—4.04). Among DS
categories, participants with a CMC had higher adjusted odds of persistent vitamins or mineral use
(OR =1.31, 95% CI = 1.12-1.53). Participants with CMCs had a higher prevalence of persistent DS

use, especially individual vitamin and mineral use.

Keywords: anxiety; depression; gastroesophageal reflux disease; sleep apnea; hypercholesterolemia

1. Introduction

A dietary supplement (DS) is a commercially available product consumed as an ad-
dition to the usual diet and includes vitamins, minerals, amino acids, herbs (botanicals),
and a variety of other products [1]. Studies in military personnel [2,3] and civilians [4]
have reported an increase in the prevalence of DS use, with the most recent data indicating
that 56% of civilians [4] and 74% of service members (SMs) [3] used one or more DSs in
the past year. The major reason both civilians and SMs report for using DSs is to enhance
health [5-8]. Many DS users believe DSs are effective for the prevention or treatment of
specific medical conditions such as cardiovascular diseases, hypercholesterolemia, osteo-
porosis, and depression [9-12]. However, there is limited evidence that DSs are efficacious
in this regard, and favorable effects appear to be absent or modest [13-16]. Interestingly;
66-72% of American users state that they would continue to use DSs even if a government
agency or the Food and Drug Administration reported the supplement was ineffective [17].

Several population-based studies have examined associations between DSs and medi-
cal conditions [18-26]. However, those cross-sectional investigations have depended on
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participant self-reports of medical problems, which could be subject to recall bias [27],
and have reported on a limited number of medical conditions. We recently examined the
association between DS use and a very comprehensive set of medical conditions in United
States (US) military personnel [28]. We showed that those with clinically diagnosed medical
conditions had higher odds of DS use compared to those without clinically diagnosed
medical conditions [28]. In the current longitudinal study, we extend those findings by
examining the association between clinically diagnosed chronic medical conditions and DS
use over a longer period than previously reported in the literature. We hypothesized that
participants with chronic medical conditions (CMCs) would have higher odds of persistent
DS use.

2. Materials and Methods

Volunteers from a stratified random sample of US active-duty military SMs [3,29,30]
completed identical surveys on two occasions. The surveys asked SMs about their DS
use and their demographic and lifestyle characteristics. These data were combined with
comprehensive medical records to examine CMCs in relation to persistent DS use (i.e., use
reported on both occasions). The Naval Health Research Center Institutional Review Board
approved this investigation, and SMs consented to participate by signing an informed
consent document. Investigators adhered to policies and procedures for the protection
of human subjects as prescribed by Department of Defense Instruction 3216.01, and the
research was conducted in adherence to the provisions of 32 Code of Federal Regulations,
Part 219.

2.1. Sampling Frame and Solicitation Procedures

There were two periods in this study: baseline (BL) and follow-up (FU). Details of
the sampling frame, solicitation of SMs, subject recruitment flow chart, statistical power,
and response bias in the BL and FU periods have been previously reported [3,29]. Briefly,
investigators requested from the Defense Manpower Data Center a random sample of
200,000 SMs stratified by sex (88% male and 12% female) and branch of service (Army 36%,
Air Force 24%, Marine Corps 15%, and Navy 25%) before the BL period. Recruitment of the
randomly selected SMs into the BL period involved a maximum of 12 sequential contacts.
These included an introductory postal letter (with a $1 bill designed to increase response
rate [31,32]), a follow-up email message after 10 days, a postcard three weeks later, and
up to seven emails and three postcard reminders evenly distributed across the time the
survey was open. After this, contact with the SM ended. All postal and online contacts
stated that at any time the SM could decline participation and be removed from the contact
list. Recruitment in the BL period began in December 2018 and ended in August 2019.

As part of the BL informed consent, potential participants were informed there would
be a FU that would involve the same procedures. Prior to the FU, the Defense Manpower
Data Center identified SMs who were no longer on active duty, so they would not receive a
FU request. SMs who volunteered for the BL and were still on active duty were asked to
participate in the FU in a letter sent about 8 months after the BL, period closed. Solicitation
procedures were the same as in the BL with 12 sequential contacts. Recruitment into the FU
began in April 2020 and ended in December 2020.

2.2. Survey Description

The identical survey was used in the BL and FU periods and was based on previous
ques-tionnaires of this type [33]. It was completed by participants online. The question-
naire included 96 generic DSs (e.g., multivitamins and minerals, individual vitamins and
minerals, proteins, amino acids, herbals, joint health products, fish oils) and 91 brand-name
products. The brand name products included some of those used in previous armed forces
studies [2,6,34], but individual items were updated based on a review of DS inventories
in the Army, Navy, and Air Force Exchange Services and General Nutrition Center stores
on or near military installations before the start of the BL and FU periods. There were
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also open text fields on the questionnaire where SMs could include supplements not on
the provided lists. For each listed DS, SMs were asked to estimate how frequently each
supplement was used during the past 6 months (“never”, “once a month”, “once a week”,
“2-6 times/week”, or “daily”). Demographic and lifestyle questions included items on date
of birth (for age), gender, formal education, ethnicity, race, smoking and smokeless tobacco
use, weekly aerobic and resistance training duration, and military service branch.

2.3. Medical Data

Once participants were identified by signing the informed consent form and complet-
ing the survey, the list of participants was sent to the Armed Forces Health Surveillance
Division of the Defense Health Agency. From the Defense Medical Surveillance System
database [35,36], the Defense Health Agency provided investigators with information on all
medical encounters of volunteers. In the BL period, the medical conditions were provided
for a 6-month period prior to the first question-naire. In the FU period, medical conditions
were provided for the time between the two question-naires. Medical encounters in the
Defense Medical Surveillance System were documented as In-ternational Classification of
Diseases, Clinical Modification, and Revision 10 (ICD-10) codes, which were diagnosed and
recorded by medical professionals. Encounters included those within military treat-ment
facilities (i.e., Standard Ambulatory Data Record, Standard Inpatient Data Record, and
Com-prehensive Ambulatory/Professional Encounter Record) as well as those outside
these facilities (ci-vilian care) and paid for by the US Department of Defense (reimbursable)
(i.e., Tricare Encounter Data-Institutional and Tricare Encounter Data-Noninstitutional).

2.4. Data Processing and Statistical Analysis

ICD-10 codes are a standard system used worldwide by medical professionals to
classify medical conditions diagnosed during outpatient visits or hospitalization. The
first letter of each code indicates a broad diagnostic category (e.g., infectious disease,
circulatory diseases, injury and poisoning) and is followed by a series of numbers that
provide more specific diagnoses within the broader category. For example, in the code
G47.33, G denotes the major diagnostic category of diseases of the nervous system, the
number 47 denotes sleep disorders, and 33 with this alphanumeric is the specific code for
obstructive sleep apnea.

The ICD-10 code diagnoses of participants were grouped into the 28 conditions shown
in Table 1. A CMC was defined as an ICD-10 code in one of the 28 code groups in both
the BL and FU periods. A participant could have medical diagnoses in more than one
CMC but were included only once within a single CMC. Major CMCs were 18 code groups
representing the general disease and injury groups as defined in the ICD-10 codebook [37].
A separate code group included all ICD-10 codes (i.e., “any CMC”). Code groupings were
developed for 201 specific CMCs, and those with at least 50 chronic cases (i.e., cases in both
periods) were selected for analysis. Fifty cases provided a power of >80%. assuming a
prevalence difference of about 40% in persistent DS use among those with and without a
CMC. The 9 specific CMCs with >50 cases included hypercholesterolemia, sleep apnea,
insomnia, depression, anxiety, hypertension, upper respiratory tract infection, gastroe-
sophageal reflux disease (GERD), and osteoarthritis. Many of the specific code groupings
(sleep apnea, insomnia, depression, anxiety, hypertension, GERD, and osteoarthritis) were
those defined by the Armed Forces Health Surveillance Division of the Defense Health
Service [38]. If these were not available for a specific condition, the code groupings were
developed by the authors with assistance from medical professionals with specific areas
of expertise.
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Table 1. ICD-10 Codes for Chronic Medical Conditions 2.
Prevalence
ICGDr:)IO ?::de CMCs ICD-10 Codes n of CMCs
uping (% + SE)
Any CMC Any CMC AQ0 through Y99 3792 65.6 +0.8
Infectious/Parasitic Diseases A00 through B99 116 20£13
Neoplasms C00 through D49 133 23+13
Diseases of the Blood and Blood Organs D50 through D89 23 04+13
Endocrine, Nutr}tlonal and Metabolic E00 trough E89 335 58413
Diseases
Mental and Behavioral Diseases FO1 trough F99 424 73+£13
Diseases of the Nervous System GO0 through G99 639 11.1+12
Diseases of the Eye and Adnexa HO0 though H59 559 97+13
Major Diseases of the Ear and Mastoid Process H60 through H95 118 20+13
Code Groups - -
Diseases of the Circulatory System 100 through 199 200 35+13
Diseases of the Respiratory System JOO through J99 518 9.0+13
Diseases of the Digestive System K00 through K95 171 30+13
Diseases of the Skin and Subcutaneous L00 through L99 305 53413
Areas
Diseases of the Musculoskeletal System MO0 through M99 1614 279+11
Diseases of the Genitourinary System NO0 through N99 154 27+13
Congenital Abnormalities Q00 through Q99 20 03+1.2
Signs, Symptoms, and Abnormal Labs ROO through R99 1411 244+11
Injury /Poisoning S00 through T88 229 40+13
External Causes of Morbidity V00 through Y99 66 1.1+13
. E78.00, E78.01, E78.1, E78.2, E78.3,
Hypercholesterolemia E78.4, E78.5, E78.6 105 1.8+13
G47.30, G47.31, G47.32, G47.33,
Sleep Apnea GA7.34, G47.35, GA7.36, G47.37, G47.39 M4 >9+13
. F51.01, F51.02, F51.03, F51.04, F51.05,
Insomnia F51.09, G47.00, G47.01, G47.09 5 10£13
F32.0, F32.1, F32.2, F32.3, F32.4, F32.5;
. F34.8, F32.81, F32.89, F32.9, F33.0,
Depression F33.1, F33.2, F33.3, F33.4, F33.40, 86 15+13
F33.41, F33.42, F33.8, F33.9, F34.1
Specific F40.00, F40.01, F40.02, F40.10, F40.11,
Code Groups F40.210, F40.218, F40.220, F40.228,
F40.230, F40.231, F40.232, F40.233,
Anxiety F40.240, F40.241, F40.242, F40.243, 109 19+13
F40.248, F40.290, F40.291, F40.298, F40.8,
F40.9, F41.0, F41.1, F41.3, F41.8, F41.9,
422, F42.3, F42.4, F42.8 F42.9, F48.8
110, 111.0,111.9,112.0, 12.9, I13.0,
113.10,113.11, 113.2,115.0, 115.1, 115.2,
115.8,115.9,116.0, I16.1, 116.9, 167 .4,
Hypertension 187.301, 187.302, 187.303, 187.309, 156 27+13

187.311,187.312, 187.319, 187.321,
187.322,187.323, 187.329, 187.331,
187.332, 187.333, 187.339, G93.2




Nutrients 2024, 16, 2253 50f18
Table 1. Cont.
Prevalence
ICGDr:)IO ?::de CMCs ICD-10 Codes n of CMCs
uping (% + SE)
Upper Respiratory Tract Infection J0O through J06.9, J30 through J39.9 217 3.8+1.3
Gastro-Esophageal Reflux Disease K21.0,K21.9 58 1.0+13
M15.0, M15.1, M15.2, M15.3, M15 .4,
M15.8, M15.9, M16.0, M16.10, M16.11,
M16.12, M16.2, M16.30, M16.31, M16.32,
M16.4, M16.50, M16.51, M16.52, M16.6,
M16.7, M16.9, M17.0, M17.10, M17.11,
M17.12, M17.2, M17.30, M17.31, M17.32,
M17.4,M17.5, M17.9, M18.0, M18.10,
" M18.11, M18.12, M18.2, M18.30, M18.31,
iPeCl 1c M18.32, M18.4, M18.50, M18.51, M18.52,
Code Groups M18.9, M19.011, M19.012, M19.019,
Osteoarthritis M19.021, M19.022, M19.029, M19.031, 57 10413

M19.032, M19.039, M19.041, M19.042,
M19.049, M19.071, M19.072, M19.079,
M19.111, M19.112, M19.119, M19.121,
M19.122, M19.129, M19.131, M19.132,
M19.139, M19.141, M19.142, M19.149,
M19.171, M19.172, M19.179, M19.211,
M19.212, M19.219, M19.221, M19.222,
M19.229, M19.231, M19.232, M19.239,
M19.241, M19.242, M19.249, M19.271,
M19.272, M19.279, M19.90, M19.91,
M19.92, M19.93

Abbreviations: CMC = chronic medical condition; ICD-10 = International Classification of Diseases, Clinical
Modification, Revision 10. # A chronic medical condition was one that was diagnosed using these codes in both
the baseline and follow-up periods.

Frequencies and proportions were calculated for each demographic and lifestyle
characteristic at BL to describe the sample at the start of the investigation. Persistent
DS use was defined as DS use reported in both the BL and FU periods. The prevalence
(% =+ standard error [SE]) of any persistent DS use was calculated by whether participants
had a CMC in each of the 28 code groups. Univariate logistic regression models determined
the odds of persistent DS use (a dependent variable) by having a CMC (independent
variable). Multivariable logistic regression models adjusted the presence or absence of
persistent DS use (dependent variable) by all demographic and lifestyle characteristics
in addition to CMCs (independent variables). Demographic and lifestyle characteristics
included in the multivariable analyses were gender, age, formal education, body mass index
(BMI), ethnicity, race, smoking, smokeless tobacco use, weekly aerobic training duration,
weekly resistance training duration, and military service branch. The relationship between
chronic sleep apnea and BMI was further explored by examining the prevalence of sleep
apnea at different levels of BMI using chi-square statistics to examine overall differences.

The prevalence of persistent use in various categories of DSs was also calculated
by whether a participant had any CMC. Categories have been defined previously [28]
and include multivitamins and minerals, individual vitamins and minerals, proteins and
amino acids, purported prohormones, herbal substances, joint health products, and fish
oils. Univariate and multivariable analyses were conducted for each of the 7 DS categories,
as described above.

The prevalence of persistent DS use was determined based on the number of CMCs in
the 18 major code groups (Table 1). For each participant, the number of CMCs within the
major code groups was determined, and participants were placed into one of four groups:
0 (no CMCs), 1-2, 34, and >5 CMCs. Using odds ratios, Chi-squares, and linear trend
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statistics (Mantel-Haenszel test), the proportion of participants reporting persistent DSs use
was compared between those without any CMC and those in each of the other 3 groups.

3. Results

From the initial sample frame of 200,000 SMs, 73% (n = 146,365) were successfully
contacted (i.e., no returned postal mail) at BL, and of these, 26,680 (18.2%) signed the
informed consent and completed the BL questionnaire. Of the 26,680 BL responders, 22,858
(85.7%) were still on active duty at the start of the FU and were successfully contacted
at least once during the FU. Of these, 5778 completed the FU questionnaire, for a FU
response rate of 25.3% (5778/22,858). The average + SE follow-up time (time from BL to
FU questionnaire completion) was 15.8 + 2.0 months, with a range of 9.9-22.8 months.
Compared to the original requested stratified sample, participants in the FU were more
likely to be female (12% vs. 14%, p < 0.01) and consisted of more Air Force personnel with
fewer personnel from other services (Air Force 39%, Army 31%, Marine Corps 10%, Navy
19%, p < 0.01).

Table 2 shows the demographic and lifestyle characteristics of the participants at
BL. Participants were primarily white men, with an average + standard deviation age
of 35 + 8 years. Ninety-three percent had some formal college education or a college
degree. Participants varied substantially in time spent participating in weekly aerobic and
resistance training exercise, and there was a relatively low proportion of smokers (15%)
and smokeless tobacco users (10%).

Table 2. Demographic and Lifestyle Characteristics of Active Duty Military Personnel at Baseline.

Variable

Strata Sample Size (1) Proportion of

Sample (%)
Gend Men 4972 86.1
ender Women 806 139
18-24 yr 581 10.1
Ace 25-29 yr 948 16.4
& 30-39 yr 2620 457
>40 yr 1578 27.6
Some High School/High School Graduate 438 7.6
Formal Education Some College 1962 34.0
Bachelor/Graduate Degree 3378 58.5
<25.0 kg/m? 1758 31.0
Body Mass Index 25.0-29.9 kg/m? 3094 54.5
>30.0 kg/m? 827 14.6
Ethnicity Not Hispanic 5057 87.5
Hispanic 721 12.5
White 4515 78.1
Black 491 8.5
American Indian 37 0.6
Race Asian 245 42
Pacific Islander 28 0.5
Other 159 2.8
Multiple 303 52
Never Smoked 3851 67.5
Smoking Smoked but Quit 1023 17.9

Smoker 833 14.6
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Table 2. Cont.

Proportion of

Variable Strata Sample Size (n) Sample (%)
Never Used 4640 82.5
Smokeless Tobacco Used but quit 452 8.0
User 532 9.5
0 mL/day 1498 259
Alcohol 0.23-24.85 mL/day 1404 24.3
Consumption 24.86-71.69 mL/day 1400 24.2
>71.69 mL/day 1475 25.5
<90 min/wk 1560 27.0
Aerobic E . 91-180 min/wk 1685 29.2
erobic Exercise 181-300 min/wk 1325 229
>300 min/wk 1208 20.9
<45 min/wk 1775 30.7
Resistance 46-135 min/wk 1466 25.4
Exercise 136-300 min/wk 1415 24.5
>300 min/wk 1122 19.4
Air Force 2295 39.7
. Army 1807 31.3
Service Branch Marine Corps 574 9.9
Navy 1102 19.1

The overall prevalence of persistent DS use was 67.6% (95% confidence interval = 66.4-68.8),
and the overall prevalence of any CMC was 65.6% (95% confidence interval = 64.4-66.8).
Table 3 shows associations between persistent DS use and CMCs. Overall, if any CMC
was present, there were 1.25 (95% CI = 1.10-1.41) higher odds of persistent DS use after
adjustment of demographic and lifestyle characteristics. In the adjusted analysis, there were
significantly elevated odds of persistent DS use in 6 of the 18 major CMCs. In descending
order, the major CMCs with the highest adjusted odds of persistent DS use were men-
tal/behavioural disorders, digestive system diseases, endocrine/nutritional /metabolic dis-
orders, nervous system diseases, musculoskeletal system diseases, and signs/symptoms/
abnormal labs not otherwise specified. In the adjusted analysis, there were significantly
elevated odds of persistent DS use in 5 of the 9 specific CMCs. In descending order, the
specific CMCs with the highest odds of persistent DS use were anxiety, depression, GERD,
hypercholesterolemia, and sleep apnea. The prevalence £ SE of chronic sleep apnea at
BMI levels of <25.0, 25-29.9, and >30.0 kg/m2 was 2.0 £ 0.3,5.5 + 0.4, and 14.7 £ 1.2,
respectively (p < 0.01). Among SM diagnosed with chronic depression, 28% were also
diagnosed with chronic anxiety.

Table 4 shows the association between any CMC and persistent DS use by the DS
categories. In the univariate analysis (unadjusted ORs), those with CMCs had higher odds
of using multivitamin and minerals, individual vitamins and minerals, herbals, and joint
health products, but lower use of proteins and amino acids. In the multivariable analysis,
those with CMCs only had higher odds of individual vitamin or mineral use.

Table 5 shows the prevalence of persistent DS use by the number of CMCs. As the
number of CMCs increased, so did the odds of persistent DS use.
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Table 3. Associations between Persistent DS Use and Clinically Diagnosed Chronic Medical Conditions.

CMC Persistent DS Unadjusted Adjusted ?
Category CMCs Use Prevalence  Qdds Ratio Odds Ratio
Present o - -
(% + SE) s%cn VAl g5y cpa  prValue
Any Yes 3792 69.8 + 0.7 1.33 1.25
CMC Any CMC No 198  635+1.1 (1.19-149) <001 (410947 <001
Infectious /Parasitic Yes 116 69.8 +4.3 1.11 0.61 1.07 0.78
Diseases No 5662 67.6 + 0.6 (0.74-1.71) . (0.69-1.65) :
Yes 133 729 +£3.9 1.30 1.23
Neoplasms No 5645 675406  (089-193) 19 (082186 032
Diseases of Blood and Yes 23 65.2 £9.9 0.90 0.80 1.04 0.94
Blood Organs No 5755 67.6 0.6 (0.38-2.24) ’ (0.38-2.81) ’
g
Endocrine, Nutritional Yes 335 76.7 £23 1.62 <001 1.51 <001
and Metabolic Diseases No 5443 67.1 0.6 (1.25-2.11) ’ (1.14-2.00) ’
Mental and Behavioral Yes 424 764 +£2.1 1.60 <001 1.65 <0.01
Disorders No 5354 66.9 + 0.6 (1.27-2.02) . (1.28-2.11) :
Diseases of the Nervous Yes 639 753+ 1.7 1.52 0.01 1.51 0.01
System No 5139 66.7 + 0.7 (126-1.84) < (122-1.86) <
Diseases of the Eyes and Yes 559 708 £1.9 1.18 0.09 1.14 0.21
Adnexa No 5219 673 + 0.6 (0.97-1.43) : (0.93-1.40) :
Major Diseases of the Ear and Yes 118 73.7 £4.1 1.35 0.15 1.24 035
CMCs Mastoid Process No 5660 675+ 0.6 (0.90-2.07) : (0.80-1.92) :
Diseases of the Circulatory Yes 200 725+32 1.27 014 1.30 015
System No 5578 675+ 0.6 (0.92-1.75) : (0.91-1.84) ’
y
Diseases of the Yes 518 712 +£2.0 1.20 0.07 1.17 0.16
Respiratory System No 5260 673+ 0.6 (0.99-1.47) : (0.94-1.45) :
p y oy
Diseases of the Digestive Yes 171 754 +33 1.49 0.03 1.52 0.03
System No 5607 674+ 0.6 (1.05-2.13) : (1.04-2.20) :
Diseases of the Skin and Yes 305 69.8 + 2.6 1.11 0.40 1.06 0.69
Subcutaneous Tissue No 5473 67.5 + 0.6 (0.87-1.44) ’ (0.81-1.38) )
Diseases of the Yes 1614 7504+ 1.1 1.64 0.01 1.46 0.01
Musculoskeletal System No 4164 64.8 £ 0.7 (144-186) <% (127-1.68) <
y
Diseases of the Yes 154 76.6 + 34 1.59 0.02 1.44 0.09
Genitourinary System No 5624 674+ 0.6 (1.10-2.34) : (0.95-2.20) ’
. .. Yes 20 65.0 + 10.7 0.89 0.74
Congenital Abnormalities 5758 76106 (036238 080 (028198 0P
Signs, Symptoms, and Yes 1411 734 +12 1.43 001 1.39 001
Abnormal Labs, NOS No 4367 65.8 + 0.7 (1.25-1.64) <V (121-161) <%
. . . Yes 229 73.8 £29 1.36 1.25
Injury and Poisoning No 5549  674+06  (1.01-185 90 (90173 018
External Causes Yes 66 69.7 £ 57 1.10 072 1.02 0.96
of Morbidit No 5712 67.6 £ 0.6 (0.66-1.90) : (0.58-1.77) :
y
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Table 3. Cont.

Persistent DS Unadjusted Adjusted ?
CMC
Category CMCs Present Use Prevalence  (Odds Ratio Val Odds Ratio Val
(% + SE) ©5%cCn  PTYEUE (950 cpa  PTYAME
. Yes 105 762 £4.2 1.54 1.94
Hypercholesterolemia =y 5673 g75106 (098243 0% (11s320) <001
Yes 344 762 +23 1.56 1.67
Sleep Apnea No 5434 671406 (122-205) <001 (195903 <001
. Yes 59 729 +£58 1.29 1.31
Insomnia No 5719  67.6+06  (072-230) 9% (071-244) 037
. Yes 86 80.2 +4.3 1.96 2.12
Specific Depression No 5692  67.4+06 115334 901 qop373 001
CMGs Y 109 82.6 £3.6 2.30 2.30
. es . . . .
Anxiety No 5669 673406 (1.40-378) <001 (136389 ~ <001
. Yes 156 73.1+ 3.6 1.31 1.42
Hypertension No 5622  675+06  (091-187) %% (95211 00
Upper Respiratory Yes 217 69.6 +3.1 1.10 0.53 1.14 0.43
Tract Infection No 5561 67.6 + 0.6 (0.82-1.41) : (0.83-1.56) )
Gastroesophageal Yes 58 81.0+5.2 2.06 0.03 2.02 0.05
Reflux Disease No 5720 67.5 + 0.6 (1.07-3.98) ) (1.02-4.01) )
L. Yes 57 789 +£54 1.80 1.49
Osteoarthritis No 5721  675+06 (095342 07 (075295 026
Abbreviations: 95%CI = 95% confidence interval; CMC = chronic medical condition; DS = dietary supplement;
NOS = not otherwise specified; SE = standard error. * Adjusted for baseline gender, age, formal education,
body mass index, race, ethnicity, weekly aerobic exercise duration, weekly resistance training duration, cigarette
smoking, smokeless tobacco use, alcohol consumption, and service branch.
Table 4. Associations between Any Chronic Medical Condition and Persistent DS Use by DS Category.
Amy CMC Prevalence of Unadjusted Adjusted ?
DS Category Yes n = 3792 Persistent DS Use 0Odds Ratio 0Odds Ratio
No n = 1986 % (95% CI) (95% CI) p-Value (95%CI) p-Value
Multivitamin Yes 37.2 (35.7-38.7) 1.21 0.01 1.09 0.16
/Multimineral No 32.8 (30.7-34.9) (1.08-1.36) <0 (0.97-1.24) ’
Individual Vitamins Yes 229 (21.6-24.2) 1.55 <001 1.31 <0.01
and Minerals No 16.1 (14.5-17.7) (1.34-1.78) ) (1.13-1.52) )
. . . Yes 28.8 (27.4-30.2) 0.82 0.88
Proteins/Amino Acids No 33.0 (30.9-35.1) (0.73-092) <001 (0.77-1.01) 0.06
. Yes 27.4 (26.0-28.8) 1.03 1.11
Combination Products No 26.8 (24.9-28.7) (0.91-1.16) 0.65 (0.96-1.28) 0.16
Yes 2.0 (1.6-2.4) 1.02 0.93
Prohormones No 1.9 (1.3-2.5) (0.69-1.51) 0.92 (0.61-1.42) 0.72
Yes 12.6 (11.5-13.7) 1.35 1.14
Herbals No 9.7 (8.4-11.0) (1.13-1.61) <0.01 (0.95-1.38) 017
. Yes 7.4 (6.6-8.2) 1.32 117
Joint Health Products No 5.7 (4.7-6.7) (1.05-1.65) 0.02 (0.93-1.49) 0.19
o Yes 15.4 (14.3-16.5) 1.00 0.96
Fish Oils No 155 (13.9-17.1) (0.86-1.16) 0.98 (0.82-1.13) 0.64

Abbreviations: 95%CI = 95% confidence interval; CMC = chronic medical condition; DS = dietary supplement;
2 Adjusted for baseline gender, age, formal education, body mass index, race, ethnicity, weekly aerobic exercise
duration, weekly resistance training duration, cigarette smoking, smokeless tobacco use, alcohol consumption,
and service branch.
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Table 5. Prevalence of Persistent DS Use by the Number of CMCs.
Prevalence of
Sample Size Persistent Odds Ratio (95% Chi Square Linear Trend
Any CMC (u) (n) DS Users CD p-Value p-Value ?
(% £ SE)
None 1986 632+1.1 1.00 Reference

1-2 2562 69.6 +0.9 1.34 (1.18-1.52) <0.01 0.01

34 920 734+15 1.61 (1.35-1.91) <0.01 <

>5 310 79.0£23 2.20 (1.65-2.93) <0.01

Abbreviations: 95%CI = 95% confidence interval; CMCs = chronic medical conditions; DSs = dietary supplements;
SE = standard error; @ Mantel-Haenszel statistic.

4. Discussion

To our knowledge, this is the first study to examine associations between clinically
diagnosed CMCs and persistent DS use. Overall, the odds of persistent DS use were
1.25 times higher among those with a CMC compared to those without one after adjustment
for demographic and lifestyle factors. When individual CMCs were examined, the adjusted
odds of persistent DS use were higher in virtually all major CMCs except congenital
abnormalities, although this was statistically significant in only 6 of the 18 major categories.
Of the nine specific CMCs examined, the adjusted odds of persistent DS use were higher for
all nine and statistically significant for five of these. When various categories of DSs were
examined, only individual vitamins and minerals had significantly higher adjusted odds
of persistent DS use among those with a CMC. Also, the prevalence of persistent DS use
rose in a linear manner as the number of major CMCs increased. In summary, these data
indicate that among SMs, many CMCs are associated with persistent DS use, especially
individual vitamin and mineral use, and a greater number of CMCs are associated with a
higher prevalence of persistent DS use.

The higher adjusted odds of persistent vitamin or mineral use among those with a
CMC may be associated with the wide variety of substances in this category and marketing
claims and media attention that encourage use. Adequate intake of vitamins and minerals
is needed to prevent nutritional deficiencies, and data from the National Health and Nutri-
tion Examination Survey (NHANES) indicate that intake of some vitamins and minerals
(notably vitamins A, C, D, and zinc) is below the estimated average requirement even when
supplement use is considered [39]. Nonetheless, clinically diagnosed deficiencies are rare
in military personnel [40,41], and excessive consumption of some vitamins and minerals
can have detrimental effects [42].

Also of interest was the fact that persistent protein and amino acid users had lower
odds of a CMC, although after adjustment for demographic and lifestyle factors, this
association was attenuated and no longer statistically significant. We previously showed
in the larger BL cohort (n = 26,680) that protein and amino acid users were more likely
to be younger men who were more physically active, all factors that lower the risk of
medical conditions [28].

The odds of persistent DS use were higher when specific CMCs were examined
compared to when the major CMCs were examined. This was likely because the major
categories contain many different types of diseases and injuries, some of which may have
been associated with higher DS use and some not, while the specific CMCs involved more
precise diagnoses. Nonetheless, many general-category CMCs were still associated with
a high prevalence of persistent DS use. This suggests that other specific CMCs that the
present study lacked sufficient statistical power to explore may have a high prevalence of
persistent DS users. This should be explored in future studies with larger sample sizes.

4.1. Mental/Behavioral Disorders

Among those with and without CMCs, the largest difference in the adjusted odds of
persistent DS use was within the major category of mental and behavioral disorders. Under
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this category were the specific disorders of chronic anxiety and depression, which had the
highest adjusted odds of persistent DS use among the specific categories. It is estimated
that 19% of American adults had an anxiety disorder in the past year, and 31% had the
disorder at some point in their lives [43]. Depression is a leading cause of years lived with
disability across the world [44], and in the US, 8% of adults had at least one depressive
episode in 2021 [45]. Among all mental health disorders in the military during 2016-2020,
anxiety and depressive disorders ranked second and third, respectively, after adjustment
disorders [46]. Anxiety and depression are often comorbid [47], and in the current study,
28% of SMs had both chronic conditions, at least partly accounting for the similarity in the
odds of persistent DS use.

Several cross-sectional studies have reported that individuals self-reporting anxiety
symptoms have a higher prevalence of DS use [48-52]. Studies on self-reported depression
are not as consistent. Some cross-sectional studies indicated higher DS use among those
with self-reported depressive symptoms [48,52]. Satia-Abouta et al. [53] found that DSs
use was higher among men self-reporting depression but not among women self-reporting
depression. Friedman et al. [23] found little difference in overall DS use among those
self-reporting depression vs. those not. The data in the current study indicated that SMs
with clinically diagnosed chronic anxiety and depression were more likely to be persistent
DS users.

Systematic reviews that included meta-analyses showed that B-vitamins and vitamin
D have little influence on anxiety symptoms [54,55]. Most herbal substances that have
been investigated for reducing generalized anxiety symptoms in randomized controlled
trials showed little effect, but ginkgo biloba and ashwagandha have been reported to
show some limited efficacy [56,57]. Similarly, systematic reviews of randomized controlled
trials demonstrated that most vitamins and minerals, such as vitamin C, vitamin B-12,
magnesium, and others, singly or in combination, have little or no effect on depressive
symptoms. [54,58-63]. However, supplemental folate [64—66], vitamin E [55], zinc [67,68],
and selenium [69] have been reported to reduce depressive symptoms on validated de-
pressive surveys either by themselves or when combined with standard antidepressive
medications. Most herbals that have been investigated have little influence on depres-
sive symptoms [14,70,71], but randomized controlled trials on Saint John’s wort [72,73],
saffron [74,75], and lavender [76,77] suggest limited efficacy.

4.2. Digestive Diseases

Among those with diagnosed digestive diseases, the adjusted odds of persistent DS
use were the second highest among all the major CMCs, and under this category was GERD,
which had the third highest adjusted odds of persistent DS use among the specific CMCs.
The worldwide prevalence of physician diagnosed GERD is an estimated 14%, with a 21%
prevalence in the US [78]. GERD is considerably less common in SMs, with one study of the
entire military population reporting a clinically diagnosed prevalence of 1.0% [79], identical
to that of the current study. The lower military prevalence is at least partly due to the
younger age and predominate male sex of the military, since older age and female sex are
GERD risk factors [78,79]. Satia-Abouta et al. found that individuals self-reporting “acid
reflux disease” used a larger number of DSs [53], but no other investigations were found to
have explored this condition in relation to DS use. Limited evidence in placebo-controlled
trials supports the use of ginger to relieve GERD symptoms, although most other DSs
tested show little efficacy in this regard [80].

4.3. Endocrine, Nutritional, and Metabolic Disease

Those diagnosed with chronic endocrine, nutritional, or metabolic disease had higher
adjusted odds of DS use compared to those without a diagnosis in this category. Within this
code group was chronic hypercholesterolemia, for which the adjusted odds of persistent DS
use were also higher among those with this condition. Data from the NHANES indicated
that rates of hypercholesterolemia have been declining since 2009, with the most recent
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data (2017-2020) indicating a prevalence of 36% in adults 2044 years of age [81]. A study
of the entire military population in 2007-2016 found a hypercholesterolemia prevalence of
only 1.9% [82], similar to that of the current study. Previous cross-sectional investigations
indicated that those with self-reported hypercholesterolemia had a higher prevalence of DS
use [10,23] or used a greater number of DSs [53] compared to those without this condition.

Systematic reviews of randomized controlled trials have indicated that several DSs,
including, for example, L-carnitine [83], coenzyme Qg [84], flaxseed [85], fenugreek [86],
and curcumin/turmeric [87], can very slightly lower blood or plasma total cholesterol
levels, while other DSs such as fish oils [88], green coffee bean extract [89], and ginseng [90]
have not been found effective in this regard. Large cholesterol lowering effects are found
in red yeast rice [91,92], which can contain monacolin K, a compound identical to the
active component in lovastatin, a cholesterol-lowering drug that reduces cholesterol syn-
thesis [93]. There is very high variability in monacolin K content in commercial red yeast
supplements [94]. Food and Drug Administration-approved statins have well-validated
effects and can be administered in known dosages, making them a safer and more effective
choice for cholesterol control [95].

4.4. Diseases of the Nervous System

SMs diagnosed with chronic nervous system disease had higher odds of DS use
compared to those without a diagnosis in this category. This code grouping included sleep
apnea, for which the adjusted odds of persistent DS use were also higher among those
with this condition compared to those without. The incidence of sleep apnea in military
personnel has been increasing over the years since at least 1997 [96]. This increase has
been associated with the rise in SM’s body mass index [96], which has been increasing in
a linear manner since at least 1975 [97,98], as well as factors related to deployment [96]
and comorbid medical conditions such as traumatic brain injury and post-traumatic stress
disorder that are often experienced by military personnel [96,99]. In the present study and
other investigations [2,3,6], SMs with high BMI were more likely to be DS users, especially
users of combination products often marketed for weight reduction [100]. Obesity may
increase chronic sleep apnea by constricting airway passages or lung volume due to fat
deposition or by altering neuromuscular control of upper airway passages [101].

4.5. Number of CMCs in Relation to Persistent DS Use

Cross-sectional data from the National Health Interview Study indicated that as
the number of self-reported medical conditions increased, so did the proportion of DS
users [18,20,102]. Cross-sectional data from a study of SMs reported similar results for
clinically diagnosed medical conditions [28]. The present data expands on these findings
by demonstrating that as the number of chronic, clinically diagnosed medical conditions
increased, so did the prevalence of persistent DS use.

4.6. Strengths and Limitations

The medical database used in this study contained virtually complete information on
diagnosed medical conditions experienced by SMs in the BL and FU periods. The study
controlled for multiple demographic and lifestyle factors that could have confounded
associations between CMCs and persistent DS use. Despite these strengths, there were
limitations. Only 25.3% of the BL sample completed the FU survey, so there was a possibility
of self-selection bias. Participants also differed from the requested stratified sample. As
noted in detail in another paper [29], the FU cohort was more likely to be female and
consisted of more Air Force personnel with fewer personnel from other services. Compared
to those not participating in the larger sample frame, the FU cohort at BL was older
(29 £ 7 vs. 35 £ 8), had more time in service (8 £ 6 vs. 12 & 7), achieved higher formal
educational levels (21% vs. 59% with college degrees), and were more likely to be officers
(17% vs. 43%). Data regarding DS us, and demographic and lifestyle factors were self-
reported and shared the usual limitations of these types of data, including recall bias, social
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desirability, errors in self-observation, and inadequate recall [103,104]. Persistent DS users
were defined as reporting DS use on only two occasions, an average of about 16 months
apart; a longer study (e.g., over several years) with more questionnaire administrations
may have improved the identification of longer-term DS users. Similarly, CMCs were those
diagnosed only twice, and diagnoses over a longer timeframe may more accurately identify
chronic conditions. We had only enough statistical power to examine only nine specific
CMCs, and a study with a larger sample size might be able to investigate a wider range of
specific medical conditions. There were a large number of statistical tests performed, on
the medical conditions examined here. The more statistical tests performed the higher the
likelihood of a false positive or Type 1 error where the null hypothesis is rejected when it
is correct.

5. Conclusions

This study demonstrated that SMs with CMCs were more likely to persistently use DSs
over a >1 year period, especially individual vitamins, and minerals. Also, the prevalence of
persistent DS use increased as the number of CMCs increased. These data support the hy-
pothesis that SMs may be using DS to self-treat medical conditions, although the possibility
that the DSs may be causing the CMC may also be considered. While a limited number of
DSs exhibit efficacy regarding the prevention and/or treatment of some medical problems,
meta-analyses of randomized controlled trials show that favorable effects are generally
modest and limited. This study contributes to our understanding of the association between
DS use and medical conditions by examining chronic medical conditions diagnosed by
medical care providers and incorporating the full range of clinically diagnosed CMCs in
relation to persistent DS use.

Author Contributions: Conceptualization: H.R.L. and J.].K.; Methodology: ]J.J K., D.W.T. and H.R.L.;
Formal Analysis: J.J.K. and R.A.S.; Data Curation: ].].K., D.W.T. and R.A.S.; Writing-Original Draft
Preparation: ].].K.; Writing-Review and Editing: J.J. K., D.W.T., R A.S. and H.R.L.; Supervision: ].]. K.,
D.W.T. and H.R.L.; Project Administration: D.W.T. and J.].K,; Funding Acquisition: H.R.L. All authors
have read and agreed to the published version of the manuscript.

Funding: This work was supported by the Department of Defense Center Alliance for Nutrition and
Dietary Supplement Research of the Defense Medical Research and Development Program and the
US Army Medical Research and Development Command (USAMRDC).

Institutional Review Board Statement: The Naval Health Research Center Institutional Review
Board approved this investigation. Investigators adhered to policies and procedures for the protection
of human subjects as prescribed by Department of Defense Instruction 3216.01, and the research was
conducted in adherence to the provisions of Title 32 of the Code of Federal Regulations, Part 219.

Informed Consent Statement: Service members consented to participate by signing an informed
consent document.

Data Availability Statement: The datasets presented in this article are not publicly available because
of US government restrictions but can be obtained from the author on reasonable request and
development of a Data Sharing Agreement.

Acknowledgments: We thank Emily Farina for assistance with study design and Lauren Thompson
for editorial comments.

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

Disclaimer: The views expressed in this article are those of the authors and do not necessarily reflect
the official policy or position of the Department of the Army, Navy, Department of Defense, or the US
government. Citations of commercial organizations and trade names in this report do not constitute
an official Department of the Army or Navy endorsement or approval of the products or services of
these organizations. The authors are military service members or employees of the US government.
This work was prepared as part of their official duties. Title 17, U.S.C. x105, provides that copyright
protection under this title is not available for any work of the US government. Title 17, U.S.C. x101,
defines a US government work as work prepared by a military service member or employee of the US



Nutrients 2024, 16, 2253 14 of 18

government as part of that person’s official duties. Part of this work was supported by the Defense
Health Program under Work Unit No. 1335. The study protocol was approved by the Naval Health
Research Center Institutional Review Board in compliance with all applicable Federal regulations
governing the protection of human subjects. Research data were derived from an approved Naval
Health Research Center Institutional Review Board protocol, number NHRC.2016.0025, approved for
public release; distribution is unlimited.

References

1.  Food and Drug Administration. FDA 101: Dietary Supplements. Available online: https://www.fda.gov/consumers/consumer-
updates/fda-101-dietary-supplements (accessed on 27 August 2021).

2. Knapik, ].J.; Trone, D.W.; Austin, K.G.; Steelman, R.A.; Farina, E.K.; Lieberman, H.R. Prevalence, adverse effects, and factors
associated with dietary supplement and nutritional supplement use by United States Navy and Marine Corps personnel. J. Acad.
Nutr. Diet. 2016, 116, 1423-1442. [CrossRef]

3.  Knapik, ].J.; Trone, D.W,; Steelman, R.A.; Farina, E.K.; Lieberman, H.R. Prevalence and factors associated with dietary supplement
use in a stratified random sample of United States military personnel: The US Military Dietary Supplement Use Study. J. Nutr.
2021, 151, 3495-3506. [CrossRef]

4. Cowan, A.E,; Tooze, ].A.; Gahche, ].].; Eicher-Miller, H.A.; Guenther, PM.; Dwyer, J.T.; Potischman, N.; Bhadra, A.; Carroll, R.J.;
Bailey, R.L. Trends in overall and micronutrient-containing supplement use in US adults and children NHANES 2007-2018.
J. Nutr. 2022, 152, 2789-2801. [CrossRef]

5. Austin, K.G,; Price, L.L.; Mcgraw, S.M.; Leahy, G.; Lieberman, H.R. Demographic, lifestyle factors and reasons for use of dietary
supplements by Air Force personnel. Aerosp. Med. Hum. Perform. 2016, 87, 628—637. [CrossRef]

6. Lieberman, H.R.; Stavinoha, T.B.; McGraw, S.M.; White, A.; Hadden, L.S.; Marriott, B.P. Use of dietary supplements among
active-duty US Army soldiers. Am. J. Clin. Nutr. 2010, 92, 985-995. [CrossRef]

7. Dickinson, A.; Blatman, J.; El-Dash, N.; Franco, J.C. Consumer useage and reasons for using dietary supplements: Report of a
series of surveys. J. Am. Coll. Nutr. 2014, 33, 176-182. [CrossRef]

8.  Bailey, R.L,; Gahche, J.].; Miller, PE.; Thomas, PR.; Dwyer, ].T. Why US adults use dietary supplements. JAMA Intern. Med. 2013,
173, 355-361. [CrossRef]

9.  Neuhouser, A.L,; Patterson, R.E.; Levy, L. Motivations for using vitamin and mineral supplements. J. Am. Diet. Assoc. 1999, 99,
851-854. [CrossRef]

10. Stys, T.; Stys, A.; Kelly, P.; Lawson, W. Trends in use of herbal and nutritional supplements in cardiovascular patients. Clin.
Cardiol. 2004, 27, 87-90. [CrossRef]

11.  Allan, G.M.; Cranston, L.; Lindblad, A.; McCormack, J.; Kolber, M.R.; Garrison, S.; Korownyk, C. Vitamin D: A narrative review
examining the evidence for ten beliefs. |. Gen. Intern. Med. 2016, 31, 780-791. [CrossRef]

12.  Zick, SM.; Blume, A.; Aaronson, K.D. The prevalence and patterns of complementary and alternative supplement use in
individuals with chronic heart failure. J. Card. Fail. 2005, 11, 586-589. [CrossRef]

13.  Wierzejska, R.W. Dietary supplements—For whom? The current state of knowledge about the health effects of selected supplement
use. Int. |. Environ. Res. Public Health 2021, 18, 8897. [CrossRef]

14. Sarris, ]. Herbal medicins in the treatment of psychiatric disorders: 10-year updated review. Phytother. Res. 2017, 32, 1147-1162.
[CrossRef]

15. Laffin, L.J.; Bruemmer, D.; Garcia, M.; Brennan, D.M.; McErlean, E.; Jacoby, D.S.; Michos, E.D.; Ridker, PM.; Wang, T.Y.;
Watson, K.E.; et al. Comparative effects of low-dose rosuvastatin, placebo, and dietary supplements on lipids and inflammatory
biomarkers. J. Am. Coll. Cardiol. 2023, 81, 1-12. [CrossRef]

16. Gallagher, B.; Tjoumakaris, EP; Harwood, M.L; Good, R.P,; Ciccotti, M.G.; Freedman, K.B. Chondroprotection and prevention of
osteoarthritis progression of the knee. A systematic review of treatment agents. Am. J. Sports Med. 2014, 43, 734-744. [CrossRef]

17.  Blendon, R.J.; DesRoches, C.M.; Benson, ].M.; Brodie, M.; Altman, D.E. Americans’ views on the use and regulation of dietary
supplements. Arch. Intern. Med. 2001, 161, 805-810. [CrossRef]

18. Bender, M.M.; Levy, A.S.; Schucker, R.; Yeatley, E.A. Trends in prevalence and magnitude of vitamin and mineral supplement
usage and correlation with health status. J. Am. Diet. Assoc. 1992, 92, 1096-1101. [CrossRef]

19.  Archer, S.L.; Stamler, J.; Moag-Stahlberg, A.; VanHorn, L.; Garside, D.; Chan, Q.; Buffington, ].J.; Dyer, A.R. Association of dietary
supplement use with specific micronutrient intakes among middle-aged American men and women: The INTERMAP Study:.
J. Am. Diet. Assoc. 2005, 105, 1106-1114. [CrossRef]

20. Multiple Chronic Conditions and Use of Complementary and Alternative Medicine Among US Adults: Results from the
2012 National Health Interview Survey. Available online: https:/ /www.cdc.gov/pcd/issues/2016/15_0501.htm (accessed on
26 September 2021).

21. Rashrash, M.; Schommer, J.C.; Brown, L.M. Prevalence and predictors of herbal medicine use among adults in the United States.
J. Patient Exp. 2017, 4, 108-113. [CrossRef]

22. Buettner, C,; Phillips, R.S.; Davis, R.B.; Gardiner, P.; Mittleman, M.A. Use of dietary supplements among United States adults

with coronary artery disease and atherosclerotic risks. Am. J. Cardiol. 2007, 99, 661-666. [CrossRef]


https://www.fda.gov/consumers/consumer-updates/fda-101-dietary-supplements
https://www.fda.gov/consumers/consumer-updates/fda-101-dietary-supplements
https://doi.org/10.1016/j.jand.2016.02.015
https://doi.org/10.1093/jn/nxab239
https://doi.org/10.1093/jn/nxac168
https://doi.org/10.3357/AMHP.4513.2016
https://doi.org/10.3945/ajcn.2010.29274
https://doi.org/10.1080/07315724.2013.875423
https://doi.org/10.1001/jamainternmed.2013.2299
https://doi.org/10.1016/S0002-8223(99)00202-3
https://doi.org/10.1002/clc.4960270208
https://doi.org/10.1007/s11606-016-3645-y
https://doi.org/10.1016/j.cardfail.2005.06.427
https://doi.org/10.3390/ijerph18178897
https://doi.org/10.1002/ptr.6055
https://doi.org/10.1016/j.jacc.2022.10.013
https://doi.org/10.1177/0363546514533777
https://doi.org/10.1001/archinte.161.6.805
https://doi.org/10.1016/S0002-8223(21)00771-9
https://doi.org/10.1016/j.jada.2005.04.010
https://www.cdc.gov/pcd/issues/2016/15_0501.htm
https://doi.org/10.1177/2374373517706612
https://doi.org/10.1016/j.amjcard.2006.09.116

Nutrients 2024, 16, 2253 15 0of 18

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.
45.

46.

47.

48.

49.

50.

51.

Freidman, J.; Birstler, J.; Love, G.; Kiefer, D. Diagnosesassociatted with dietary dupplement use in a national dataset. Complement.
Ther. Med. 2019, 43, 277-282. [CrossRef]

Egede, L.E; Ye, X.; Zheng, D,; Silverstein, M.D. The prevalence and patterns of complementary andalternative medicine use in
individuals with diabetes. Diabetes Care 2002, 25, 324-329. [CrossRef]

John, G.M.; Hershman, D.L.; Falci, L.; Shi, Z.; Tsai, W.Y.; Greenlee, H. Complementary and alternative medicine use among US
cancer survivors. J. Cancer Surviv. 2016, 10, 850-864. [CrossRef]

Yeh, G.Y.; Davis, R.B.; Phillips, R.S. Use of complementary therapies in patients with cardiovascular disease. Am. J. Cardiol. 2006,
98, 673-680. [CrossRef]

Coughlin, S.S. Recall bias in epidemiologic studies. J. Clin. Epidemiol. 1990, 43, 87-91. [CrossRef]

Knapik, J.J.; Trone, D.W.; Steelman, R.A.; Farina, E.K.; Lieberman, H.R. Associations between clinically diagnosed medical
conditions and dietary supplement use: The US military dietary supplement use study. Public Health Nutr. 2023, 26, 1238-1253.
[CrossRef]

Knapik, J.J.; Trone, D.W.; Steelman, R.A ; Farina, E.K.; Lieberman, H.R. Longitudinal Changes in Dietary Supplement Use Among
United States Military Personnel: The US Military Dietary Supplement Use Study. J. Nutr. 2023; In review.

Calvo, M.S. Expanding our understanding of dietary supplement use to include both civilian and institiutionalized consumers:
The US Military Dietary Supplement Study. J. Nutr. 2021, 151, 3267-3268. [CrossRef]

Edwards, P; Cooper, R.; Roberts, I.; Frost, C. Meta-analysis of randomized trials of monetary incentives and response to mailed
questionnaires. J. Epidemiol. Community Health 2005, 59, 987-999. [CrossRef]

Church, A.H. Estimating the effect of incentives on mail survey response rates: A meta-analysis. Public Opin. Q. 1993, 57, 62-79.
[CrossRef]

Caldwell, J.A.; McGraw, S.M.; Thompson, L.A.; Lieberman, H.R. A survey instrument to assess intake of dietary supplements,
related products, and caffeine in high-use populations. . Nutr. 2018, 148 (Suppl. S2), 14455-1451S. [CrossRef]

Austin, K.G,; Price, L.L.; McGraw, S.M.; Lieberman, H.R. Predictors of dietary supplement use by US Coast Guard personnel.
PLoS ONE 2015, 10, €133006. [CrossRef]

Rubertone, M.V,; Brundage, J.F. The Defense Medical Surveillance System and the Department of Defense Serum Repository: A
glimpse of the future of public health surveillance. Am. J. Public Health Nations Health 2002, 92, 1900-1904. [CrossRef]

Defense Medical Surveillence System. Available online: https://health.mil/Military-Health-Topics /Health-Readiness/AFHSD/
Functional-Information-Technology-Support/Defense-Medical-Surveillance-System (accessed on 18 February 2024).
American Medical Association. ICD-10-CM 2019: The Complete Offical Codebook; American Medical Association: Chicago, IL,
USA, 2019.

Surveillance Case Definitions. Available online: https://www.health.mil /Military-Health-Topics/Health-Readiness/ AFHSD /
Epidemiology-and-Analysis/Surveillance-Case-Definitions (accessed on 18 June 2023).

Reider, C.A.; Chung, R.Y,; Devarshi, PP.; Grant, R.W.; Mitmesser, S.H. Inadequacy of Inmune Health Nutrients: Intakes in US
Adults, the 2005-2016 NHANES. Nutrients 2020, 12, 1735. [CrossRef]

Knapik, J.J.; Farina, E.K.; Fulgoni, V.L.; Lieberman, H.R. Clinically-diagnosed vitamin deficiencies and disorders in the entire
military population, 1997-2015. Nutr. J. 2021, 20, 55. [CrossRef]

Knapik, J.J.; Farina, E.K.; Fulgoni, V.L.; Lieberman, H.R. Clinically-diagnosed iron and iodine deficiencies and disorders in the
entire population of US service members from 1997 to 2015. Public Health Nutr. 2021, 24, 3187-3195. [CrossRef]

Soni, M.G.; Thurmond, T.S., 3rd; Spriggs, T.; Bendich, A.; Omaye, S.T. Safety of vitamins and minerals: Controversies and
perspective. Toxicol Sci. 2010, 118, 348-355. [CrossRef] [PubMed]

Any Anxiety Disorder. Available online: https://www.nimh.nih.gov/health/statistics /any-anxiety-disorder#part_2576 (accessed
on 22 December 2023).

Smith, K. A world of depression. Nature 2014, 515, 181. [CrossRef]

Major Depression. Available online: https://www.nimh.nih.gov/health/statistics /major-depression#part_2563 (accessed on
22 December 2023).

Update: Mental Health Disorders and Mental Health Problems, Active Component, U.S. Armed Forces, 2016-2020. Med. Surveill.
Mon. Rep. 2021, 28, 2-9.

Strine, TW.; Mokdad, A.H.; Balluz, L.S.; Gonzalez, O.; Crider, R.; Berry, ].T.; Kroenke, K. Depression and anxiety in the United
States: Findings from the 2006 Behavioral Risk Factor Surveillance System. Psychiatr. Serv. 2008, 59, 1383-1390. [CrossRef]
Marques-Vidal, P.; Pecoud, A.; Hayoz, D.; Paccaud, F.; Mooser, V.; Waeber, G.; Vollenweider, P. Prevalence and characteristics of
vitamin or dietary supplement users in Lausanne, Switzerland: The CoLaus study. Eur. J. Clin. Nutr. 2009, 63, 273-281. [CrossRef]
Kontopoulou, L.; Vasara, E.; Paraskevadaki, E.; Karpetas, G.; Papathanasiou, 1.V.; Gourgoulianis, K.I. Dietary supplement practices
among undergraduate students in greece duringb the COVID-19 pamdemic and their association with COVID-19-related anxiety.
Mater. Socio-Medica 2023, 35, 154-161.

Chiba, T.; Tanemura, N. Differences in the perception of dietary supplements between dietary supplement/medication users and
non-users. Nutrients 2022, 14, 4114. [CrossRef]

Marakis, G.; Kontopoulou, L.; Patathanasiou, I.V.; Karpetas, G.; Mirkopoulou, D.; Walker, A.F; Vasara, E. The use of dietary
supplements and their association with COVID-19-related anxiety among non-instutionalized elderly in Northern greece. . Diet.
Suppl. 2023, 20, 199-217. [CrossRef]


https://doi.org/10.1016/j.ctim.2019.02.016
https://doi.org/10.2337/diacare.25.2.324
https://doi.org/10.1007/s11764-016-0530-y
https://doi.org/10.1016/j.amjcard.2006.03.051
https://doi.org/10.1016/0895-4356(90)90060-3
https://doi.org/10.1017/S1368980023000095
https://doi.org/10.1093/jn/nxab319
https://doi.org/10.1136/jech.2005.034397
https://doi.org/10.1086/269355
https://doi.org/10.1093/jn/nxy124
https://doi.org/10.1371/journal.pone.0133006
https://doi.org/10.2105/AJPH.92.12.1900
https://health.mil/Military-Health-Topics/Health-Readiness/AFHSD/Functional-Information-Technology-Support/Defense-Medical-Surveillance-System
https://health.mil/Military-Health-Topics/Health-Readiness/AFHSD/Functional-Information-Technology-Support/Defense-Medical-Surveillance-System
https://www.health.mil/Military-Health-Topics/Health-Readiness/AFHSD/Epidemiology-and-Analysis/Surveillance-Case-Definitions
https://www.health.mil/Military-Health-Topics/Health-Readiness/AFHSD/Epidemiology-and-Analysis/Surveillance-Case-Definitions
https://doi.org/10.3390/nu12061735
https://doi.org/10.1186/s12937-021-00708-2
https://doi.org/10.1017/S1368980021000495
https://doi.org/10.1093/toxsci/kfq293
https://www.ncbi.nlm.nih.gov/pubmed/20861067
https://www.nimh.nih.gov/health/statistics/any-anxiety-disorder#part_2576
https://doi.org/10.1038/515180a
https://www.nimh.nih.gov/health/statistics/major-depression#part_2563
https://doi.org/10.1176/ps.2008.59.12.1383
https://doi.org/10.1038/sj.ejcn.1602932
https://doi.org/10.3390/nu14194114
https://doi.org/10.1080/19390211.2022.2151677

Nutrients 2024, 16, 2253 16 of 18

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.
73.

74.

75.

76.

77.

78.

Yusof, ].; d’Arqom, A.; Andriani, A.P.; Nasution, M.Z.; Fatimah, N.; Mustika, A.; Handayani, S.; Syed Abdul Kadir, S.Z. Dietary
supplement consumption and mental health in Indonesian adults during second wave of COVID-19 pandemic. Patient Prefer.
Adherence 2023, 17, 1799-1811. [CrossRef]

Satia-Abouta, J.; Kristal, A.R.; Patterson, R.E.; Littman, A.].; Stratton, K.L.; White, E. Dietary supplement use and medical
conditions. The VITAL study. Am. J. Prev. Med. 2003, 24, 43-51. [CrossRef]

Young, L.M.; Pipingas, A.; White, D.J.; Gauci, S.; Scholey, A. A systematic review and meta-analysis of B vitamin supplementation
on depressive symptoms, anxiety, andstress: Effects on healthy and “at risk” individuals. Nutrients 2019, 11, 2232. [CrossRef]
Lee, AR.Y.B,; Tariq, A.; Lau, G.; Tok, N.W.K_; Tam, WW.S.; Ho, C.S.H. Vitamin E, Alpha-Tocopherol, and Its Effects on Depression
and Anxiety: A Systematic Review and Meta-Analysis. Nutrients 2022, 14, 656. [CrossRef]

Zhang, W.; Yan, Y.; Wu, Y; Yang, H.; Zhu, P; Yan, F; Zhao, R.; Tian, P.; Wang, T.; Fan, Q.; et al. Medicinal herbs for the treatment
of anxiety: A systematic review and network meta-analysis. Pharmacol. Res. 2022, 179, 106204. [CrossRef]

Akhgarjand, C.; Asoudeh, F,; Bagheri, A.; Kalantar, Z.; Vahabi, Z.; Shab-Bidar, S.; Rezvani, H.; Djafarian, K. Does ashwagandha
supplementation have a beneficial effect on the management of anxiety and stress? A systematic review and meta-analysis of
randomized controlled trials. Pharmacol. Res. 2022, 36, 4115-4124.

Williams, A.L.; Cotter, A.; Sabina, A.; Girard, C.; Goodman, J.; Katz, D.L. The role for vitamin B-6 as a treatment for depression: A
systematic review. Fam. Pract. 2005, 22, 532-537. [CrossRef]

Markun, S.; Gravestock, I.; Jager, L.; Rosemann, T.; Pichierri, G.; Burgstaller, ]. M. Effects of vitamin B12 supplementation on
cognitive function, depressive symptoms, and fatigue: A systematic review, meta-analysisand meta-regression. Nutrients 2021,
13, 923. [CrossRef]

Yosaee, S.; Keshtkaran, Z.; Abdollahi, S.; Sidfar, E; Sarris, J.; Soltani, S. The effects of vitamin ¢ supplementation on moodstatus in
adults: A systematic review and meta-analysis of controlled clinical trials. Gen. Hosp. Psychiatry 2021, 71, 36—42. [CrossRef]
Gowda, U.; Mutowo, M.P,; Smith, B.J.; Wluka, A.E.; Renzaho, A.M.N. Vitamin D supplementation to reduce depression in adults:
Meta-analysis of randomized controlled trials. Nutrition 2015, 31, 421-429. [CrossRef]

Vellekkatt, F.; Menon, V. Efficacy of vitamin D supplementation in major depression: A meta-analysis of randomized controlled
trials. J. Postgrad. Med. 2019, 65, 74-80. [CrossRef]

Phelan, D.; Molero, P.; Martinez-Gonzalez, M.A.; Molendijk, M. Magnesium and mood disorders: Systematic review and
meta-analysis. Br. ]. Psychiatry Open 2018, 4, 167-179. [CrossRef]

Altaf, R.; Gonzalez, I.; Rubino, K.; Nemec, E.C. Folate as adjuct therapy to SSRI/SNRI for major depressive disorder: Systematic
reviewand meta-analysis. Complement. Ther. Med. 2021, 61, 102770. [CrossRef]

Sarris, J.; Murphy, J.; Mischoulon, D.; Papakostas, G.I.; Fava, M.; Berk, M.; Ng, C.H. Adjunctive nutraceuticals for depression: A
systematic review and meta-analysis. Am. J. Psychiatry 2016, 173, 575-587. [CrossRef]

Roberts, E.; Carter, B.; Young, A.H. Caveat emptor: Folate sugmentation in unipolar depressive illness, a systematic reviewand
meta-analysis. |. Psychopharmacol. 2018, 32, 377-384. [CrossRef]

De Silva, L.E.M.; de Portela, M.L.P,; de Farias-Costa, P.R.; Pereira, E.M.; Nepomuceno, C.M.M.; de Oliveria-Queiroz, V.A.; de
Oliveira, L.P.M.; da Conceicao-Machado, M.E.P,; de Sena, E.P. Zinc supplementation combined withantidepressivedrugs for
treatment of patients with depression: Systematic review and meta-analysis. Nutr. Rev. 2020, 79, 1-12. [CrossRef]

Lai, K.; Moxey, A.; Nowak, G.; Vashum, K.; Bailey, K.; McEvoy, M. The effacacy of zinc supplementation in depression: Systematic
review of randomized controlled trials. J. Affect. Disord. 2012, 136, e31-e39. [CrossRef] [PubMed]

Sajjadi, S.S.; Foshati, S.; Haddadian-Khouzani, S.; Rouhani, M.H. The role of selenium in depression: A systematic review and
meta-analysis of human observational and interventional studies. Sci. Rep. 2022, 12, 1045. [CrossRef] [PubMed]

Yeung, K.S.; Hernandez, M.; Mao, ].J.; Haviland, I.; Gubili, J. Herbal medicine for depression and anxiety: A systematic review
with assessment of potential psycho-oncologic relevance. Phytother. Res. 2018, 32, 865-891. [CrossRef]

Sarris, ].; Panossian, A.; Schweitzer, I.; Stough, C.; Scholey, A. Herbal medication for depression, anxiety, and insomnia: A review
of psychopharmacology and clinical evidence. Eur. Neuropsychopharmacol. 2011, 21, 841-860. [CrossRef] [PubMed]

Linde, K.; Berner, M.M.; Kriston, L. St John’swort for major depression. Cochrane Database Syst. Rev. 2009, 4, CD000448.
Apaydin, E.A.; Maher, A.R.; Shanman, R.; Booth, M.S.; Miles, ].N.V.; Sorbero, M.E.; Hempel, S. A systematic review of St. John's
wort for major depression. Syst. Rev. 2016, 5, 148. [CrossRef] [PubMed]

Marx, W.; Lane, M.; Rocks, T.; Ruusunen, A.; Loughman, A.; Lopresti, A.; Marshall, S.; Berk, M.; Jacka, F.; Dean, O.M. Effect of
saffron supplementation on symptoms of depression and anxiety: A systematic review and meta-analysis. Nutr. Rev. 2019, 77,
557-571. [CrossRef] [PubMed]

Dai, L.; Chen, L.; Wang, W. Safety and efficacy of saffrom (Crocus sativus L.) for treating mild to moderate depression. A systematic
review and meta-analysis. J. Nerv. Ment. Dis. 2020, 208, 269-276. [CrossRef] [PubMed]

Firoozeei, T.S.; Feizi, A.; Rezaeizadeh, H.; Zargaran, A.; Roohafza, H.R.; Karimi, M. The antidepressive effects of lavender
(Lavandula angustifolia Mill.): A systematic reviewand meta-analysis of randomized controlled clinical trials. Complement. Ther.
Med. 2021, 59, 102679. [CrossRef]

Shamabadi, A.; Akhondzadeh, S. Effacicy and tolerability of Lanandula angustifolia in treating patients with the diagnosis of
depression: A systematic review of randomized controlled trials. J. Complement. Integr. Med. 2021, 20, 81-91. [CrossRef]
Nirwan, J.S.; Hasan, S.S.; Babar, Z.U.D.; Conway, B.R.; Ghori, M.U. Global prevalence and risk factors of gastro-esophageal reflux
disease (GORD): Systematic review with meta-analysis. Sci. Rep. 2020, 10, 5814. [CrossRef] [PubMed]


https://doi.org/10.2147/PPA.S415925
https://doi.org/10.1016/S0749-3797(02)00571-8
https://doi.org/10.3390/nu11092232
https://doi.org/10.3390/nu14030656
https://doi.org/10.1016/j.phrs.2022.106204
https://doi.org/10.1093/fampra/cmi040
https://doi.org/10.3390/nu13030923
https://doi.org/10.1016/j.genhosppsych.2021.04.006
https://doi.org/10.1016/j.nut.2014.06.017
https://doi.org/10.4103/jpgm.JPGM_571_17
https://doi.org/10.1192/bjo.2018.22
https://doi.org/10.1016/j.ctim.2021.102770
https://doi.org/10.1176/appi.ajp.2016.15091228
https://doi.org/10.1177/0269881118756060
https://doi.org/10.1093/nutrit/nuaa039
https://doi.org/10.1016/j.jad.2011.06.022
https://www.ncbi.nlm.nih.gov/pubmed/21798601
https://doi.org/10.1038/s41598-022-05078-1
https://www.ncbi.nlm.nih.gov/pubmed/35058530
https://doi.org/10.1002/ptr.6033
https://doi.org/10.1016/j.euroneuro.2011.04.002
https://www.ncbi.nlm.nih.gov/pubmed/21601431
https://doi.org/10.1186/s13643-016-0325-2
https://www.ncbi.nlm.nih.gov/pubmed/27589952
https://doi.org/10.1093/nutrit/nuz023
https://www.ncbi.nlm.nih.gov/pubmed/31135916
https://doi.org/10.1097/NMD.0000000000001118
https://www.ncbi.nlm.nih.gov/pubmed/32221179
https://doi.org/10.1016/j.ctim.2021.102679
https://doi.org/10.1515/jcim-2020-0498
https://doi.org/10.1038/s41598-020-62795-1
https://www.ncbi.nlm.nih.gov/pubmed/32242117

Nutrients 2024, 16, 2253 17 of 18

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

Daniele, D.O.; Oh, G.T.; O'Donnell, EL.; Clark, L.L. Incidence of gastroesophageal reflex disease (GERD), active component, U.S.
armed forces, 2005-2014. Med. Surveill. Mon. Rep. 2015, 22, 14-17.

Martin, Z.; Spry, G.; Hoult, J.; Maimone, LR.; Tang, X.; Crichton, M.; Marshall, S. What is the efficacy of dietary, nutraceutical, and
probiotic interventions for the management of gastroesophageal reflux disease symptoms? A systematic literature review and
meta-analysis. Clin. Nutr. ESPEN 2022, 52, 340-352. [CrossRef]

Aggarwal, R.; Yeh, RW.; Joynt-Maddox, K.E.; Wadhera, R K. Cardiovascular risk factor prevalence, treatment, and control in US
adults aged 20-44 years, 2009-2020. . Am. Med. Assoc. 2023, 329, 899-909. [CrossRef]

O’Donnell, EL.; Stahlman, S.; Oetting, A.E. Incident rates of diagnoses of cardiovascular disease and associated risk factors, active
component, U.S. Armed Forces, 2007-2016. Med. Surveill. Mon. Rep. 2018, 25, 12-18.

Serban, S.M.-C.; Sahebkar, A.; Mikhailidis, D.P,; Toth, P.P; Jones, S.R.; Muntner, P.; Blaha, M.].; Andrica, E; Martin, S.S.;
Borza, C.; et al. Impact of L-carnitine on plasma lipoprotein(a) concentrations: A systematic review and meta-analysis of random-
ized controlled trials. Sci. Rep. 2016, 6, 19188. [CrossRef]

Liu, Z,; Tian, Z.; Zhao, D.; Liang, Y.,; Dai, S.; Liu, M.; Hou, S.; Dong, X.; Zhaxinima; Yang, Y. Effects of Coenzyme Q10
Supplementation on Lipid Profiles in Adults: A Meta-analysis of Randomized Controlled Trials. J. Clin. Endocrinol. Metab. 2022,
108, 232-249. [CrossRef]

Hadi, A.; Askarpour, M.; Salamat, S.; Ghaedi, E.; Symonds, M.E.; Miraghajani, M. Effect of flaxseed supplementation on lipid
profile: An updated systematic review and dose-response meta-analysis of sixty-two randomized controlled trials. Pharmacol. Res.
2020, 152, 104622. [CrossRef]

Askarpour, M.; Alami, F; Campbell, M.S.; Venkatakrishnan, K.; Hadi, A.; Ghaedi, E. Effect of fenugreek supplementation on
blood lipids and body weight: A systematic review and meta-analysis of randomized controlled trials. J. Ethnopharmacol. 2020,
253,112538. [CrossRef] [PubMed]

Dehzad, M.J.G.H.; Amini, M.R.; Askarpour, M. Effects of curcumin/turmeric supplementation on lipid profile: A GRADE-
assessed systematic review and dose-response meta-analysis of randomized controlled trials. Complement. Ther. Med. 2023,
75,102955. [CrossRef]

Eslick, G.D.; Howe, PR.C.; Smith, C.; Priest, R.; Bensoussan, A. Benefits of fish oil supplementation in hyperlipidemia: A
systematic review and meta-analysis. Int. ]. Cardiol. 2009, 136, 4-16. [CrossRef] [PubMed]

Ding, F; Ma, B.; Nazary-Vannani, A.; Kord-Varkaneh, H.; Fatahi, S.; Papageorgiou, M.; Rahmani, J.; Poursoleiman, F;
Nascimento, I.; Li, H.; et al. The effects of green coffee bean extract supplementation on lipid profile in humans: A sys-
tematic review and meta-analysis of randomized controlled trials. Nutr. Metab. Cardiovasc. Dis. 2020, 30, 1-10. [CrossRef]
[PubMed]

Ziaei, R.; Ghavami, A.; Ghaedi, E.; Hadi, A ; Javadian, P.; Clark, C.C.T. The efficacy of ginseng supplementation on plasma lipid
concentration in adults: A systematic review and meta-analysis. Complement. Ther. Med. 2020, 48, 102239. [CrossRef] [PubMed]

Rahmani, P.; Melekoglu, E.; Tavakoli, S.; Alamdari, M.N.; Rohani, P.; Sohouli, M.H. Impact of red yeast rice supplementation on
lipid profile: A systematic review and meta-analysis of randomized-controlled trials. Expert Rev. Clin. Pharmacol. 2023, 16, 73-81.
[CrossRef] [PubMed]

Li, P; Wang, Q.; Chen, K.; Zou, S.; Shu, S.; Lu, C.; Wang, S; Jiang, Y.; Fan, C.; Luo, Y. Red yeast rice for hyperlipidemia: A
meta-analysis of 15 high-quality randomized controlled trials. Front. Pharmacol. 2022, 12, 819482. [CrossRef] [PubMed]

Younes, M.; Aggett, P.; Aguilar, E; Crebelli, R.; Dusemund, B.; Filipic, M.; Frutos, M.].; Galtier, P; Gott, D.; Gundert-Remy, U.; et al.
Scientific opinion on the safety of monacolins in red yeast rice. Eur. Food Saf. Auth. ]. 2018, 16, 5368.

Cohen, P.A; Avula, B.; Khan, I.A. Variability in strength of red yeast rice supplements purchased from mainstream retailers. Eur.
J. Prev. Cardiol. 2017, 24, 1431-1434. [CrossRef]

Dujovne, C.A. Red yeast rice preparations: Are they suitable substitutions for statins? Am. J. Med. 2017, 130, 1148-1150. [CrossRef]

Caldwell, J.A.; Knapik, J.J.; Shing, T.L.; Kardouni, J.R.; Lieberman, H.R. The association of insomnia and sleep apnea with
deployment and combat exposure in the entire population of US Army soldiers from 1997 to 2011: A retrospective cohort
investigation. Sleep J. 2019, 42, zsz112. [CrossRef] [PubMed]

Knapik, J.J.; Redmond, J.E.; Grier, T.L.; Sharp, M.A. Secular trends in the physical fitness of United States Army infantry units and
infantry soldiers, 1976-2015. Mil. Med. 2018, 183, e414—e426. [CrossRef]

Knapik, J.J.; Sharp, M.A.; Steelman, R.A. Secular trends in the physical fitness of United States Army recruits on entry to service,
1975-2013. J. Strength Cond. Res. 2017, 31, 2030-2052. [CrossRef] [PubMed]

Leng, Y.; Byers, A.L.; Barnes, D.E,; Peltz, C.B.; Li, Y.; Yaffe, K. Traumatic brain injury and incidence risk of sleep disorders in
nearly 200,000 US veterans. Neurology 2021, 96, €1792-e1799. [CrossRef] [PubMed]

Hua, S.V.; Granger, B.; Bauer, K.; Roberto, C.A. A content analysis of marketing on the packages of dietary supplements for
weight loss and muscle building. Prev. Med. Rep. 2021, 23, 101504. [CrossRef] [PubMed]

Schwartz, A.R.; Paul, S.P; Laffan, A.M.; Polotsky, V.; Schneider, H.; Smith, P.L. Obesity and obstructive sleep apnea. Pathogenic
mechanism and therapeutic approaches. Proc. Am. Thorac. Soc. 2008, 5, 185-192. [CrossRef] [PubMed]

Mehta, D.H.; Gardiner, PM.; Phillips, R.S.; McCarthy, E.P. Herbal and dietary supplement disclosure to health care providers by
individuals with chronic conditions. J. Altern. Complement. Med. 2008, 14, 1263-1269. [CrossRef] [PubMed]


https://doi.org/10.1016/j.clnesp.2022.09.015
https://doi.org/10.1001/jama.2023.2307
https://doi.org/10.1038/srep19188
https://doi.org/10.1210/clinem/dgac585
https://doi.org/10.1016/j.phrs.2019.104622
https://doi.org/10.1016/j.jep.2019.112538
https://www.ncbi.nlm.nih.gov/pubmed/32087319
https://doi.org/10.1016/j.ctim.2023.102955
https://doi.org/10.1016/j.ijcard.2008.03.092
https://www.ncbi.nlm.nih.gov/pubmed/18774613
https://doi.org/10.1016/j.numecd.2019.10.002
https://www.ncbi.nlm.nih.gov/pubmed/31748178
https://doi.org/10.1016/j.ctim.2019.102239
https://www.ncbi.nlm.nih.gov/pubmed/31987252
https://doi.org/10.1080/17512433.2023.2138342
https://www.ncbi.nlm.nih.gov/pubmed/36259545
https://doi.org/10.3389/fphar.2021.819482
https://www.ncbi.nlm.nih.gov/pubmed/35111069
https://doi.org/10.1177/2047487317715714
https://doi.org/10.1016/j.amjmed.2017.05.013
https://doi.org/10.1093/sleep/zsz112
https://www.ncbi.nlm.nih.gov/pubmed/31106808
https://doi.org/10.1093/milmed/usx093
https://doi.org/10.1519/JSC.0000000000001928
https://www.ncbi.nlm.nih.gov/pubmed/28403029
https://doi.org/10.1212/WNL.0000000000011656
https://www.ncbi.nlm.nih.gov/pubmed/33658328
https://doi.org/10.1016/j.pmedr.2021.101504
https://www.ncbi.nlm.nih.gov/pubmed/34367889
https://doi.org/10.1513/pats.200708-137MG
https://www.ncbi.nlm.nih.gov/pubmed/18250211
https://doi.org/10.1089/acm.2008.0290
https://www.ncbi.nlm.nih.gov/pubmed/19032071

Nutrients 2024, 16, 2253 18 of 18

103. Podsakoff, PM.; MacKenzie, S.B.; Lee, ].Y.; Podsakoff, N.P. Common method biases in behavioral research: A critical review of
the literature and recommended remedies. J. Appl. Psychol. 2003, 88, 879-903. [CrossRef]
104. Furnham, A. Response bias, social desirability and dissimulation. Personal. Individ. Differ. 1985, 7, 385-400. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1037/0021-9010.88.5.879
https://doi.org/10.1016/0191-8869(86)90014-0

	Introduction 
	Materials and Methods 
	Sampling Frame and Solicitation Procedures 
	Survey Description 
	Medical Data 
	Data Processing and Statistical Analysis 

	Results 
	Discussion 
	Mental/Behavioral Disorders 
	Digestive Diseases 
	Endocrine, Nutritional, and Metabolic Disease 
	Diseases of the Nervous System 
	Number of CMCs in Relation to Persistent DS Use 
	Strengths and Limitations 

	Conclusions 
	References

