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ABSTRACT

Introduction: This study investigated self-reported health status, health screenings, vision problems, and
vaccination rates among veteran and non-veteran groups to uncover health disparities that are critical for
informed health system planning for veteran populations.

Methods: Using public-use data from the National Health Interview Survey (2015-2018), this study adopts
an ecologic cross-sectional approach to conduct an in-depth analysis and visualization of the data assisted
by Generative Al, specifically ChatGPT-4. This integration of advanced Al tools with traditional
epidemiological principles enables systematic data management, analysis, and visualization, offering a
nuanced understanding of health dynamics across demographic segments and highlighting disparities
essential for veteran health system planning.

Findings: Disparities in self-reports of health outcomes, health screenings, vision problems, and
vaccination rates were identified, emphasizing the need for targeted interventions and policy adjustments.

Conclusion: Insights from this study could inform health system planning, using epidemiological data
assessment to suggest enhancements for veteran healthcare delivery. These findings highlight the value of
integrating Generative Al with epidemiological analysis in shaping public health policy and health
planning.
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1. INTRODUCTION

Historical analysis [1] highlights the ongoing struggle between public health reformers and
entrenched private interests within the American hospital system. Despite the Hill-Burton Act of
1946 vision for community-based healthcare, resistance from local entities and adherence to
traditional acute-care models by the medical community have redirected health planning towards
market-driven approaches instead of the envisioned community-centric health system.

This evolution necessitated a reevaluation of the impact of systems for public health and medical
care on health outcomes, emphasizing the critical role of public health initiatives in enhancing
disease prevention and healthcare delivery [2]. Although public health efforts and clinical
preventive services haveextended life and curtailed mortality, systemic impediments like
inadequate healthcare coverage continue to perpetuate public health outcome inequities across
populations.
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The Healthy People initiative of the US Department of Health and Human Services [3] has as one
of its 2030 goals [3] reducing health disparities with a focus on socioeconomic, racial, and
disability factors. Additionally, healthcare executives, guided by the American College of
Healthcare Executives’ Code of Ethics [4], are urged to champion healthcare access for all. The
presence of healthcare services within a region, while necessary, does not automatically equate to
accessible care for all its inhabitants. Factors like minority status, socioeconomic conditions,
educational attainment, rural settings, and cultural differences play significant roles in
determining healthcare access. These factors are primarily responsible for the observed variations
in health service utilization and outcomes[4].

This study explores a public-use dataset to examine further veteran and non-veteran populations
on the topics of overall health status, health screenings, vision problems, and vaccination
services. This exercise sought to identify if health disparities existed between and within the
study groups. Then, we offer a reflection on the findings for health system planning efforts.

2. METHODS
Investigation Question

Are there differences in self-reported health status, health screenings, vision problems, and
vaccination among veterans and non-veterans during the study period?

Study Design Overview

Our study adopts an ecologic cross-sectional approach [4-8] for a descriptive epidemiologic
assessment of aggregate data from the 2015-2018 National Health Interview Survey (NHIS),
facilitated by the National Center for Health Statistics (NCHS) at the US Centers for Disease
Control and Prevention (CDC). This study design was selected because it was appropriate for the
investigation question and the available dataset. Through a collaborative Interagency Agreement
(IAA) between the US Department of Veterans Affairs (VHA) and the CDC/NCHS, these federal
agencies, jointly, investigated health outcomes and behaviors among veterans. This effort has
been pivotal in generating detailed data tables for comparing health outcomes between veterans
and non-veterans, across epidemiologically relevant data fields [9,10].

Population

The target population for NHIS included the civilian noninstitutionalized population of the
United States. Persons excluded were patients in long-term care institutions (e.g., nursing homes
for the elderly, hospitals for the chronically ill or physically or intellectually disabled, and wards
for abused or neglected children); inmates of correctional facilities (e.g., prisons or jails, juvenile
detention centers, and halfway houses); active-duty Armed Forces personnel (although their
civilian family members are included); homeless persons; and U.S. nationals living in foreign
countries. Sampling and interviewing were continuous throughout each year. The sampling
planfollowed an area probability design to permit the representative sampling of households and
noninstitutional group quarters (e.g., college dormitories).During the data collection period
(2015-2018), the sample size for Veterans interviewed was 11,935 (population weight: 85,485;
9%) and the sample size for nonveterans interviewed was 104,298 (population weight: 864,631;
91%) [9]
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Detailed Data Fields of Interest

This study centered on several key health outcome variables (including crude and age-adjusted
percentages with 95% confidence intervals) as outlined by the NHIS [9]:

1.

Overall Health Status: Based on survey responses to general health conditions,
categorized as "Excellent,” "Very Good," "Good," "Fair," and "Poor." For clarity,
"Excellent" and "Very Good" are combined, as are "Fair" and "Poor."

Health Screenings: Addition of health screenings based on respondents' reports of
having blood pressure, cholesterol, and blood glucose checks by healthcare professionals
within the past 12 months, highlighting the importance of routine health checks in
assessing veterans' health status compared to non-veterans.

Vision Status: Evaluated through survey questions about visual difficulties, even with
corrective measures, and queries on blindness. To maintain comparability, respondents
who are blind, a condition precluding military service eligibility, were excluded from the
vision analysis.

Receipt of Vaccinations: Encompassing data on the receipt of influenza, pneumococcal,
and shingles vaccines, based on specific survey questions regarding vaccination within
the past 12 months or ever, respectively, with particular emphasis on age-specific
vaccination recommendations (such as tetanus in the past decade).

Analytic Methods and Framework

Employing the sophisticated capabilities of Generative Al, specifically ChatGPT-4 (Data
Analyst), the study analyzed and visualized self-reported health survey data from the NHIS
dataset. This approach enabled an in-depth examination of health disparities between veterans
and non-veterans, providing detailed insights into population health dynamics.

Data Comprehension and Management: Initiating with a comprehensive review of the
NHIS dataset, our analysis covered overall health status, vision status, vaccination
receipt, and included health screenings. This ensured that our data management practices
were in line with epidemiological standards for case definitions and consistency.

Data Analysis and Visualization: By leveraging Generative Al, we developed
descriptive visualizations, such as combined bar charts, to illustrate the distribution of
health statuses and screening outcomes across different population segments. Age-
adjusted comparisons are particularly vital for revealing epidemiological patterns and
informing healthcare policy.

Integration of Descriptive Epidemiology Principles: This methodology, rooted in
descriptive epidemiology, allowed for identification and documentation of health
conditions. Analyzing data with an emphasis on person and place characteristics for the
data set, we highlighted demographic and geographical health disparities. The interactive
and iterative nature of ChatGPT-4's analysis process underlines the significant potential
of Generative Al to refine and enhance epidemiological research.

Collaborative Analytic Process: The study demonstrated a successful blend of human
expertise and Al innovation. This allowed for the customization of data visualizations to
specific epidemiological inquiries, offering iterative enhancements based on expert
review, which showcases the improved quality and efficiency achievable with Al-
supported epidemiological investigations.

Integrating Generative Al with traditional epidemiological methods has provided a
comprehensive exploration of health disparities between veterans and non-veterans. The insights
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gained from this collaborative effort are set to influence health system planning substantially,
using epidemiological data assessments to inform and enhance healthcare delivery for veterans.

3. FINDINGS

The National Health Interview Survey (NHIS) facilitated a comprehensive examination of health
disparities between veterans and non-veterans, revealing critical insights across health status,
screenings, vision issues, and vaccination rates. Non-veterans generally reported more favorable
perceptions of their health (excellent/very good) compared to veterans, highlighting a
discrepancy that was especially pronounced across race and ethnic groups as well as geographical
regions. Conversely, veterans demonstrated a greater propensity for engaging in preventive health
measures, as evidenced by higher self-reported rates of health screenings (blood pressure,
cholesterol, and blood glucose checks), reflecting a proactive stance towards population health
management within this cohort.

Notably, vision challenges were more prevalent among veterans, with disparities intensifying
with age, indicating potential age-related complications that warrant targeted healthcare
interventions. Furthermore, vaccination rates (influenza, pneumococcal, and shingles) were
substantially higher among veterans, possibly indicative of more effective health service access
or utilization strategies within veteran communities.

Table 1 (below) showed self-reports of health status. In this survey instrument for health self-
report: excellent/very good, non-veterans rated themselves higher than veterans for all selected
characteristics. For health self-report: good or fair, veterans rated themselves higher compared to
non-veterans. Interestingly, this was especially evident in the race and Hispanic origin response
characteristic and in residence and region characteristic between Veterans and non-veterans.
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Table 1 : Age-adjusted percent distribution (with 95% confidence intervals) of respondent - assessed self-
reported health among adults aged 20 and over, by Veteran and Non-veteran status with other selected
characteristics : United States, 2015- 2018

Veteran (age-adjusted %) Nonveteran (age-adusted %)
Selected Characteristics ExcellentVery Good FairPoor ExcelentVery Good FaifPoor
Good Good
Sex
Male 556 302 141 623 287 19
$53.757.5) (284-32.1) (131-153) (61.7-630) (252-263) (115-124)
Female 524 330 146 604 289 127
48.356.5) (28.3-36.8) (118-178) (59.8-61.0) (264-274) (124-13.1)
Age (years)
20-% 854 260 86 739 208 53
$1.069.7) {22.0-30.3) (64-11.1) {73.1-747) (20.1-216) (49-56)
B4 5.0 328 13 645 258 97
$52.859.1) {298-358) (94-134) {63.7-65.3) (25.1-26.5) {92-102)
50-64 482 05 214 531 284 175
45.650.7) (283-32.7) (194-234) (52.3-539) {286-30.1) (168-18.1)
65-19 474 30 196 484 321 195
45.549.3) (31.3-348) (18.1-21.1) (475493) (312-329) (188-20.3)
80 and over 474 330 196 484 321 195
45.549.3) (31.3-348) (18.1-21.1) (475-493) (312-329) (188-203)
| Race and Hispank origin
Hspanic 483 376 142 530 30.1 169
41.8548) | (312442 {108-18.1) (51854.1) | (29131.) {16.1-178)
Non-Hspanic white 587 217 136 650 244 105
156.860.6) (26.0-294) (124-148) (64.5-656) (240-249) {102-10.9)
Non-Hspanic black 448 365 187 518 30.1 18.1
140.249.3) (322-410) {159-219) {50.5-53.0) (290-312) (173-19.0)
Non-Hspanic Asan 552 314 134 647 254 99
43.566.5) (21.54286) (76-214) {63.0-66.3) (239-269) (9.0-109)
| Education
Hgh school diploma or 444 371 185 469 32 200
GED4 or less 140.848.0) (33.740.7) {162-21.0) (46.1-477) {325-338) (19.4-20.5)
Some colege 503 323 174 586 286 128
47.952.8) (300-346) (158-19.1) (57.8-594) (279-293) (123-134)
Bachelor's degre or 660 253 88 742 201 57
higher $3.268.7) (228-278) (75-102) {736-748) {195-20.7) (54-6.1)
Current employment
Employed 632 296 13 692 248 6.1
$1.165.2) (276-316) (6384) {68.5-69.8) (242-253) (57-64)
Not employed and 462 334 204 536 330 134
looking for work (38.154.4) (266-408) (140-283) {51.0-562) (30.5-356) (11.7-152)
Not employed and not 366 N7 317 470 281 249
| _looking for work 32.540.8) (27.8-358) (28.0-356) (46.0-48.0) (27.3-29.0) (24.1-257)
Marital status
Mammedfning with 572 302 126 645 253 102
parhner 155.059.4) (282-323) (114-139) {639-65.0) (248-257) {99-106)
Widowed, divoroed, or 46.8 322 210 526 305 170
separated 42.750.9) (283-362) (18.1-243) {51.3-53.8) (293-316) (162-17.8)
Never mamed 536 294 169 540 288 172
| 49.757.6) (26.0-33.1) {140-202) (53.0-55.1) (278-29.7) (164-18.1)
Residence
Urban 559 303 138 624 259 17
54.057.8) (286-32.1) (127-150) {619-629) (255-26.3) (114-120)
Rural 512 318 170 548 296 158
47.255.2) (28.0-35.8) (144-198) {53.1-562) (285-30.7) (143-16.8)
Region
Norheast 58.5 310 105 639 251 1.1
$3.863.1) (265-358) (8.1-133) (628-649) (242-260) (104-11.7)
Mdwest 540 309 15.1 614 274 11
$50.357.7) (27.7-343) (129-17.5) (604-624) (266-283) (106-11.7)
Souh 545 04 15.1 598 262 140
91.857.2) (279-330) (135-16.7) {59.0-606) (256-269) (135-14.5)
West 559 27 144 620 264 16
152.459.3) (26.7-329) (122-16.7) {61.1629) (256-272) (11.1-122)

Adapted from: NCHS, National Health Interview Survey, 2015-2018, Table 1a.
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Table 2: Crude and age-adjusted percentages (with 95% confidence intervals) of selected health screenings
among adults aged 20 and over, by veteran and Non-veteran status with other selected characteristics :
United States, 2015 -2018

Veleran ferude) Veteran (age-adjusted Nonveteran (age-adjusted)
Selected Blood pessure | Cholesteni cheox | Bloodgluonse | Bioodpressure | Colesirolchen | Bloodgluonse | Blood pessure | Chdesterolcheck | Blood guonse
Characteristic ek check check heck ek check
Ovenl 91.1(%03918) | 818(808827) [ 638(626450) | 869(854484) [ 713(697-129) | 43526560y | 835(83.1839) | @9.8(693662) [ 481 (476486
Sex
Mg 91(002918) [ 824 (81304) | 644631456) | 860(B42476) | 707(68S25) [ SIT(313:958 | TBA(TAIET) | 61.9(61.3625) | 494245
Femae 91.2(885938) | O3 (116708 [ ST6(55416) | 912(84.906) [ 704(695171) | 562(520604 | 883(67988) | @.4(688499) [ 512(508-518)
Age years)
04 199753841 | S20(474465) [ 30(30884) [ 199(153841) | 520474563 | BONAIY [ TATMST56) | MBIN4T) | 296 (281-04)
3549 868(845889) [ 701(G8MY) | M7(51509) | 86A(845889) [ 711(83739) | MT(DISNY | 814(807420) [ @34(626642) | 457 (44546)
5064 $96880.910) [ 811 (1914800) | 6O3(G204T.T) | S96(B80910) | 811(191430) [ O3(R234T1) | S90(B8H80N | TA(1IS192) | 60N (396413
6579 9%0041957) | W09(898%0) [ N29M2ME) | 960041.957) | 909(698920) | 729(12748 | M7(%43951) | 36(880892) | 691 (B8..M.0)

[Sandover | 96200507) | 1S | 617 (B0N4) | %205097) | SIBEIGAI) | 61718004 | BI04 | BOEISE) | 60201583
Race and

Hispanic origin
Hspanc S0@UA0T) | 81720 | AD(RS®) | GA(IS0) | TATE8L94) | 10080 | 1O00A0TSY | @961 | M3 @03
Noofispac | 9130590 | SIB(0IRY) | CA2(L6655 | ShABIBRD | GOBEETON | SAE1A0D | O2(00BHE) | GBE061) | 413149
e
Non-Hspane T(04%46) | SI(EME | Q7(80464) [ NT(B68NS) | IT61H46) | 6A(2I61Y [ 5443863 | BIEII0) [ 48747449
bk
Non-Hspanic 88.1(807904) | B19(35B3) | 661 (BEMT) | B6A(TENY | TOIEIIHAT) | 41469604 | 07(193820) | ROET4T06) | S35 (5183
hsan

Education
Hgh Schon 890(883912) [ S20(002487) [ 6G20(97443) | RB(MISKH) | T0AGTOTN) [ H2(1IHMG [ T88(79192) | BI(626640) | 466 (408474)
dploma or GED
ol

Some colege N6(803918) [ 80381419 | 634(616662) | 879(860496) | TI2(108754) [ S64(MA88) | 864(859470) | 84(687-102) [ S8 (10R7)
Bachelors deqree | 90.3(022944) | 801 (B66) | 677 (636407) [ S07(886926) [ TA(AATIE) | 614(84847 | BR9(B85894) [ MAGLENT) | W1 (RING
ohgher
Current
enployment _
Enplyed STARSORE) | TOR(IIGRY | SIAMSsma | BAAZaTe) | GOAIATTY | L1010 | GOESEa) | G0MAdoh | 2RS4
Nolerpowdand | 191 (0B63) | 625 (A6E9) | 423 (403 | STB(4R | GABTATIR) | HT(RBSLY | ToT(AITaT) | 9(ea0sss) | %1 (6147

lookng forwork

Nolempioyedand | 49(001955) | 098 (BRG)T) | 703 (0720 | OTA(B208) | TII(0B414) | GTA[DIZ450 | OoB(EA0%06) | BAI402) | 516 (06
ot loking for

Work

Residence

Utan 91.2(03:920) | 820(80983.0) [ 643 (620456) | 812(865888) | 7T19000.736) | M7(529968 | 8I6(832839) | 06.6(66247.1) | 487 (482492
Rul 041887:919) | 807 (18508 [ 614(586642) | 853(B15885) | 6BA(B2719) | 523480965 | 832(818845) | BA(3R1410) | 441 (42546)
Reglon

Norneast 920(89640) | 842(8146) [ 657(619494) | 812(820913) | 705(65.1.7596) | 518(467-96.9 | 868(859478) | M.B(691T18) [ 491 (478504)
Mdnest 9.1 (07.934) | 81209389) [ 631 (607.453) | 882(853907) | 691 (696-724) | 526(492%.1) | 850(843867) | 63.1(620641) | 476 (46448T)
Souh 91.2(898924) | 822 (06-838) [ 633 (612453) | 874(850896) | 732(708-755) | S46(520-57.2 | 83.1(8244838) | 67.1(664478) | 481 (473489)
Viest 80.2(875908) | 800(1788.1) [ 643 (620486) | B49(B14879) | 703(667-738) | 567(53.140.1) | B04(197811) | @.6(617434) | 478 (468488)

Adapted from: NCHS, National Health Interview Survey, 2015-2018, Table 123

Table 2, above, considers selected health screening checks. Comparing veterans with non-
veterans during the data collection period, the former group self-reported a higher positive
percentage compared to non-veterans for blood pressure check, cholesterol check, and blood
glucose check. The remaining characteristics were about the same for veterans and non-veterans.
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Table 3: Crude and age-adjusted percentages (with 95% confidence intervals) of vision trouble
among adults aged 20 and over, by Veteran and Non-Veteran status with other selected
characteristics : United States, 2015- 201

s mrEsmss o srwas e e i EaEs Ewrw Eaw T wwsew e wariE = =i g w mww

Veterans fcrude) Veteran (age-adjusted) Nonvetrans (age-adjusted)
Selected Characteristic Vision Trouble Vision Troube Vison Troubk

Overal 123(1543.9 100(9.1414) 104(10.-108)
Sex

Wae 121113129 93(8.3104) 8.6(83-90)
Femak 147(12147.0) 144(116-175) 18(115122)
Age (years)

20-4 6.1(399.0 6.1(39-90) 6.6(62-10)
3549 92(7.541.9) 92(7.541.4) 8.7(8392)
50-64 136(120-15.4) 136(120-154) 132(12.7-138)
65-79 121(11013.3 121 (10-133) 144(137-150)
80 and over 18.1{160-20.3 181 (160-203) 205{192:219)
Race and Hispank origin

Hspanic 130(9.96.8 114(8.4134) 109(102-118)
Non-Hspanic white 119(11.1-128 97(8.5410) 102(39-106)
Non-Hispanic black 144(12017.0, 112(8.9439) 123(115-134)
Non-Hspanic Asan 93(5.544.7) 864.5144) 1.2(6348.)
Education

Hgh sthool dipioma or GED orless 147(13316.2 113(9.:32) 124(120-129)
Some colege 128115142 119(104-135) 119(114-124)
Bachelor's degree or higher 95(84108 1.3(62485) 8.0(7644)
Cument employment

Employed 8307394 16(6.587) 8.2(78485)
Not employed and lonking for wosk 139(86209 144(9.0215) 135(117-155)
Not employed and nof looking for 157(146-16.9 145(1204173) 144(13.7-150)
Work

Residence

Urban 119111128 94(8.8410) 100(38-103)
Rural 144(125-16.4 109(8.8433 125(11.7-134)
Reglon

Northeast 108(8.942.8 85(6.5109 8.9(83-94)
Mdwest 118(104-13.3 9.1(7.4110) 103(38-109)
Souh 122{109-13.9 102(8.6-120) 110(106-11.5)
West 140(12415.1) 114(9.4435) 106(100-11.1)

Adapted from: NCHS, National Health Interview Survey, 2013-2018, Table 16a.

In terms of self-reported vision problems Table 3, indicates that male and female veterans were
more likely to indicate that they had vision problems compared to non-veterans. This was also
found to be the situation among veterans in the older age groups compared to non-veterans. The
remaining characteristics were about the same for veterans and non-veterans.
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Table 4: Crude and age-adjusted percentages (with 95% confidence intervals) of receipt of selected
vaccination among adults aged 20 and over, by Veteran status and other selected characteristics: United
States, 2015- 2018

Veteran ferude) Veteran {age-adjusted) Nonveleran (age-adjusted)
Stkected Infuenzainpast | Preumocoocal | Shinges(30>= | hluenzaimpad | Preumocoocal | Shngles(30>= | Infuenzzinpast | Preumococcal | Shngies 0 >=
Characteristic 12 monihs (65 >= years) years| 12manihs (65 >=yaars) y&as) 12months (85 >= years) years)
Ovenll 99.1(579602) | 73A(119-48) | 09(97-2.1) | N2(433920) | TI2(NMBJAT) | 48(237-20.8 | 407(412421) | Gh.8(600667) | 209 2.4934)
Sex
Male 59.2(579604) | MAMAMT) [ 320005 | 4Q1@71510) [ T3A(71646) | 24(83255 | 375(369381) | 02586619 | 200(19.220.7)
Femak SLA(0861T) | TIIM02834) | B40N3) | FIGH4) [ TIA(06835) | 285288335 | 433(447459) | G.2(673681) | M45Q19201)
Age years)
04 47.4429-520) - ‘- | 474(428520) ' - | 206(285:304) - ‘-
3549 41.9(386451) - - | 419(386451) ‘- - | 336 - e
064 43.0(466-514) | 1A(7-126) [ 490(486-314) - | MA87426) | 461 (45.3-469) - | N2{10.741.7)
619 BRAI005) | 709 (F41728) | 413030432 | GRB(GI0-09) | T09(69.-128) | A413(M954%0 | Go9(Ba0667) | 1 (6a1500) | 31 (31.2940)
80 and over 17(773819) | MA(T4R0) | 40037249 | 1907389 | MA(74820) | 4000372429 | T23(0A38) [ MAE9372Y) | N2p1048
Race and
Hispanic origin
Hspanic 550487603 | 651 (567.729) | 41(18979) | SA448-581) [ 665(385738) | 22(167.264) | 396(M7-368) | 4.5445505) [ 126 (11.14.0)
Non-Hispanic
white B0.8(595620) | T49(33M4) | 42138 | 409W78520) | 4630161 | 0841211 | 6431442 | WAE9ET1Y) | 262 (256268)
Nor-Hspanic
black S1.0(474-546) | 616(S5947.0) | 152(126-18.1) | 492(447-536) | 615(357470) | 155130184 | 353 (34.0-366) | H4(29579 | 13(10.3424)
Non-Hispanic
Asan B621(526-710) | 617(467-75.2) | M4 (41458) | SSR(4ISET6) | 619(471752) | N0(197419 | 434(466-%01) | W6(437-564) | 187 (16.621.0)
Education
High School
dilomaor GED
orless S9(M8589) | T21(696745) | BI3(B5TY | Q700462 | TI6(691-M40) | 194076200 | 3BI(352-365) | 6L7(604830) | 175 (16.848.1)
Some colege SLIGMTY) | ALY [ AS15N5) | 4TT@AND) [ MTMATEN) | 428281 | 412(405420) | 9674703 | 246 037255
Bachelors degree
of higher 85.7(636677) | 74R(23712) | 663409 | S82852611) | T4S(20-70) [ 1429233 | S18(51.1825) | M.S5€90-19) | 29308430
Cument
employment
Employed 50.1(483520) | G43(60068.0) | 204(186-23) | 499M7A520) [ 674(626713) | 6158 | 4060400413 | BIET0ELY) | 24012236)
Not employed and
kooking for work 39.9(327473) ‘] AT(E2205) | 390(320462) Y]O5MART | NS | BA@4ENZ) | 188(13.2258)
Not employed and
not looking for
work 61.7(662691) | 754 (3879) | 366(301-B2) | 4970455538) | TI0(I4766) | 267(25.-284) | 429(420438) | 67.4(665687) | 24804.2007)
Resldence
ban 04(500607) | 7MMARY | 00705 [ SA@0I8I0) | TAAMI4A | 8023822 | 42017427) [ 8.91650468) | 203228339
Rural S15(550-598) | 73A(693768) | 300(27406) | 444404484) [ TIN(694765) | 23614259 | 067303 | e53(629476) | 207(19.8219)
Reglon
Northeast 61.5(385644) | TI2(694.87) [ 297(687) | 50550359 [ 726(687.762) | 224(201.249 | 454(444485) | 4624883 | 2250142186
Midwest 60.8(384830) | 762(33-m0) | 325(301.%.1) | 491(454529) | 7H9(128787) | 2B3(BA2Y | 424(415433) | TM.2(697.727) | 252 Q4236.1)
Souh S6.8(MOMT) | 71980345 | 285(266-0.5) | 489(464513) | 720(694-140) | 207(220256 | 397(389404) | 619(6248%4) | 203(19.521.9)
Viest 59.7(572602) | 729(694-78T) | S (1438 | N7(500-575) | 728(699-756) | 273(250-206 | 412(40.3421) | eS.0(6366) | 204 p4.3265)

Adapted from: NCHS, National Health Interview Survey, 2015-2018, Table 11a

Table 4, above, considers receipt of common vaccinations for adults--influenza, pneumococcal,
and shingles. In nearly all response categories, veterans had higher self-reports of vaccination
during the prior 12-month period compared to non-veterans.

Using descriptive epidemiological techniques and interpreting NHIS data (time; data collection
period: 2015-2018), health disparities between veteran and non-veteran populations. Just as
health data visualization pioneers John Snow and Florence Nightingale[11], this study uses
modern data visualization techniques to highlight some important health disparities in greater
detail. The NHIS data fields were categorized by person and place characteristics:

Person

e Race
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Place

e County of Residence/Residence
e Region

This categorization facilitated a descriptive analysis that spotlighted disparities in self-reports of
health status and vaccinations, providing an important epidemiological perspective for health
planning.

Health Status Distribution by Race and Hispanic Origin (Age-Adjusted, Veterans)

Chart 1: Examining Health Status by veteran race and ethnic origin, 2015-2018
Adapted: Table 1; NCHS National Health Interview Survey, 2015-2018, Table 1a

Chart 1 reveals marked disparities in self-reported health status, with non-Hispanic White and
Asian veterans generally reporting better health (excellent/very Good) compared to their Hispanic
and non-Hispanic Black counterparts. These findings suggest the presence of significant health
inequities, potentially influenced by factors such as access to healthcare, socioeconomic status,
and the burden of chronic diseases, which vary across racial and ethnic groups.

Health Status Distribution by County of Residence (Age-Adjusted, Veterans)
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Chart 2: Examining Health Status by veteran county of residence, 2015-2018
Source: Table 1; NCHS National Health Interview Survey, 2015-2018, Table 1a
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Chart 2 extends the analysis andunderscores geographical disparities in health perceptions.
Specifically, veterans residing in rural areas report worse health outcomes (higher fair/poor
ratings) compared to their urban counterparts, highlighting a crucial area for targeted health
system planning. The findings advocate for the development of tailored interventions and
resource allocations to address the unigue challenges faced by rural veteran populations.

In Chart 3 the visualization of health status distribution by region among veterans showed
nuanced regional disparities in self-reported health outcomes. The combined bar chart indicates
that veterans in the South report a slightly higher incidence of fair/poor health status compared to
other regions, highlighting regional variations in health determinants such as access to healthcare,
lifestyle factors, and the prevalence of chronic conditions. These regional differences in health
perceptions among veterans may suggest the need for region-specific public health strategies to
address health disparities.

Health Status Distribution by Region (Age-Adjusted, Veterans)
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Chart 3: Examining Health Status by veteran region, 2015-2018
Source: Table 1; ; NCHS National Health Interview Survey, 2015-2018, Table 1a

Vaccinations within a population are typically associated with public health strategies, and a
closer examination of self-reported receipt of vaccinations revealed additional epidemiologic
insights for public health action. Chart 4 reveals insightful disparities in vaccination receipt
among different racial and ethnic groups.

Vaccination Rates by Race and Hispanic Origin (age-adjusted, Veterans)
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Chart 4: Examining Vaccination Rates by veteran race and ethnic origin, 2015-2018
Source: Table 4; NCHS National Health Interview Survey, 2015-2018, Table 11a
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Influenza Vaccination Rates: The influenza vaccination rates show variability across racial and
ethnic groups, with the non-Hispanic asian, veteran population showing a slightly higher
vaccination rate compared to the other groups. This suggests a differential uptake of influenza
vaccinations, which may be influenced by various factors including access to healthcare services,
public health outreach, and cultural attitudes towards vaccination.

Pneumococcal Vaccination Rates: Pneumococcal vaccination rates exhibit a notable disparity,
with Non-Hispanic white veterans receiving this vaccine at a higher rate than other population
groups. Given the importance of pneumococcal vaccination for preventing serious infections in
older adults, this disparity underscores the need for targeted interventions to increase vaccination
coverage among the other population groups.

Shingles Vaccination Rates: Shingles vaccination rates are lowest among the non-Hispanic black
veteran population compared to other groups. Considering the significant morbidity associated
with shingles, especially in older adults, the lower vaccination rates among all groups compared
with the other vaccination categories might highlight a critical area for public health intervention
and education.

Harnessing the power of health data visualizations, coupled with a descriptive epidemiologic
perspective, the findings offer a useful view of veteran health disparities that could help drive
health system planning.

4. DISCUSSION

In this section, the findings from the prior section are summarized. We offer a reflection on the
implications of these findings for other, related analyses. The implications of these findings for
public health practice are described. Finally, the study limitations are identified.

Highlights of findings

The National Health Interview Survey (NHIS) yielded epidemiological insights into the health
disparities between veteran and non-veteran populations, covering aspects such as health status,
preventive screenings, vision issues, and vaccination uptake. This survey illuminated a complex
health landscape, where non-veterans perceive their health more favorably, contrasted against
veterans' higher engagement in preventive health practices.

From an epidemiological standpoint, the data (2015-2018) underscores health inequities,
particularly across racial, ethnic, and geographical divides. The disparities in health status,
evident through self-reported measures, reveal a significant public health concern. Non-Hispanic
white and asian veterans reporting superior health outcomes compared to Hispanic and non-
Hispanic black counterparts is noteworthy. Similarly, the geographical analysis highlights the
health access challenges faced by veterans in rural settings, who report inferior health outcomes
compared to urban counterparts, pointing toward a pressing need for targeted healthcare
interventions and policy adjustments to bridge these disparities. The higher vaccination rates
observed among veterans suggest potentially more effective health service utilization.

Four applications for health system planning

The findings underscore critical areas for health system planning. Health system planning has the
potential to shape the delivery of health care and public health [1]. The disparities in self-reported
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health status may underscore the need for a focused approach within a health system to bridge
these gaps in the veteran health landscape [12]. The proactive engagement of veterans in health
screenings signifies an existing infrastructure for preventive health measures [13] that could be
further optimized. The epidemiologic analysis presented here highlights these disparities and may
lay the groundwork for public health strategies tailored to the unique needs of the veteran
population.

Application #1, Integration of Epidemiologic Methods: Leveraging big data and
advanced data science techniques is essential for deepening our understanding of health
disparities and enhancing public health planning. By integrating vast datasets from
healthcare records, surveys, and social determinants of health with Al and machine
learning, we can derive precise epidemiologic insights. This approach enables predictive
modeling and targeted intervention planning, identifying risk factors and health outcome
disparities with greater accuracy. Collaboration across epidemiology, data science, and
public health policy is crucial, optimizing health interventions and advancing towards the
goals of Healthy People 2030.

Application #2, Urban/Rural Health Strategies: Analytic modeling and targeted
intervention health planning capabilities of big data and advanced data science to address
the unique challenges faced by veterans in rural and urban areas. Insights from
epidemiologic methods guide the development of strategies that are responsive to the
specific health determinants and barriers present in different geographic settings.

Application #3, Regional Health Initiatives: Tailored public health strategies should be
informed by the nuanced understanding of regional disparities provided by big data
analytics. Allocating resources to areas with lower vaccination rates and health outcomes
requires a data-informed approach to engage local communities in health promotion
efforts.

Application #4, Policy and Strategic Planning: Inform health policy formulation and
strategic planning with insights from the comprehensive analysis facilitated by the
integration of epidemiologic methods and the incorporation of Healthy People 2030’s
Overall Well-being Measure. Interdisciplinary workgroups could help prioritize the
elimination of health disparities and advance health equity objectives to underscore the
importance of a data-driven approach to health policymaking and strategic planning.

Implications for public health practice

Public health practice, defined as the strategic, organized, and interdisciplinary application of
knowledge, skills, and competencies essential for performing public health services, is integral to
improving the health of populations [6]. Public healthcare systems that integrate medical and
public health services have an important role in monitoring and enhancing veteran population
health. Utilizing data from Electronic Health Records (EHRS) and big data analytics, these
systems can effectively monitor health trends and undertake comprehensive health promotion
activities, including those related to public health prevention activities. The integration of public
health informatics [14] and descriptive epidemiology, especially using Generative Al, optimize
population health analytics [15] and health data visualization [11] to support an approach for
examining health data and the utilization of health services [6,16] to foster improved health status
within populations.

Study Limitations: The use of the ecological study designhas inherent limitations for person-
level application. Generative Al, as a new technology solution, has limitations, as well. The
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employment of Generative Al for data management, analysis, and visualization necessitates the
expertise of epidemiologists adept at utilizing these emerging technology solutions and critically
examine data findings for relevance and accuracy.

5. CONCLUSION

The descriptive epidemiologic assessment undertaken in this study shows the disparities in
personal health perceptions, health screening, vision problems, and vaccination rates between
veterans and non-veterans. By integrating Generative Al with traditional epidemiological
methods, this research provides essential insights into the health dynamics affecting these
populations, pinpointing where health system planning might contribute to improvements in
health status of the veteran population.

Our findings reveal significant disparities in health outcomes, with veterans experiencing worse
health perceptions yet demonstrating higher engagement in preventive health practices (e.g.,
vaccination) compared to non-veterans. This paradox underscores the complex relationship
between perceived health status and actual health behaviors, signaling a need to tailor its health
promotion and disease prevention strategies.

This descriptive epidemiologic study highlights health disparities between veterans and non-
veterans, offering a solid basis for health system planning. By leveraging epidemiologic methods
with Generative Al, we can enhance our understanding of these health disparities and develop
targeted interventions to improve health outcomes for veterans. As we move forward,
interdisciplinary collaboration with refinements in analytic methods that are focused on the health
needs of veterans will likely improve the health status of this population.
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