UC Irvine
UC Irvine Previously Published Works

Title

Diabetes and health-related quality of life among American Indians: the role of psychosocial
factors

Permalink

https://escholarship.org/uc/item/14m4h0fQ

Journal
Quality of Life Research, 30(9)

ISSN
0962-9343

Authors

Scarton, Lisa
Hebert, Luciana E
Goins, R Turner

Publication Date
2021-09-01

DOI
10.1007/s11136-021-02830-4

Peer reviewed

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/14m4h0f0
https://escholarship.org/uc/item/14m4h0f0#author
https://escholarship.org
http://www.cdlib.org/

Diabetes and health-related quality of life among American Indians: the
role of psychosocial factors

Lisa Scarton' - Luciana E. Hebert? - R. Turner Goins® - Jason G. Umans®* - Luohua Jiang> -
Ashley Comiford® - Sixia Chen’ - Ashley White’ - Tara Ritter® - Spero M. Manson®

Abstract

Purpose Little is known about the association of psychosocial factors with health-related quality
of life (HRQoL) among American Indians with type 2 diabetes (T2D). This study described
functional social support, emotional support, coping, resilience, post-traumatic stress disorder,
and HRQoL, among American Indians by diabetes status and, among those with diabetes,
examined the association of these factors with HRQoL.

Methods Using data from the Cherokee Nation Health Survey collected between 2017 and 2019,
we evaluated differences in each measure of interest according to diabetes status, using t-test and
Chi-squared tests of association. We used weighted multiple logistic regression to examine
associations between multiple psychosocial factors and HRQoL among those with diabetes.
Results Compared to individuals without diabetes, participants with diabetes rated their
functional social support (4.62 vs. 4.56, respectively) and coping (2.65 vs. 2.61, respectively)
slightly lower and were more likely to report > 15 days of poor physical (14% vs. 26%,
respectively) and mental health (14% vs. 17%, respectively) in the past month. Odds of reporting
poor overall health increased more than sixfold for those who were dissatisfied/very dissatisfied
with life (AOR = 6.70). Resilience scores reduced odds of reporting > 15 days with poor physical
health, while experiences of post-traumatic stress doubled these odds.

Conclusion Our study yielded insights into the risk as well as protective factors associated with
diabetes outcomes in a large sample of American Indians with T2D. Researchers should design
pragmatic trials that deepen understanding of preventive as well as treatment leverage through
greater attention to experiences that compromise HRQoL.

Introduction

More than 34 million Americans live with diabetes, and approximately 95% have type 2
diabetes (T2D) [1]. Diabetes prevalence in the U.S. is expected to nearly double by 2030 due, in
part, to the aging population [2]. American Indian adults have the highest prevalence of diabetes
(15%) of any racial or ethnic group [1] and are more than twice as likely to die from diabetes
complications compared to their non-Hispanic White counterparts [3]. T2D not only can lead to
physical impairment but can also affect health-related quality of life (HRQoL) [4]. HRQoL is a
multi-dimensional construct that includes physical, psychological, and social aspects of health,
and 1s known to be poorer in people living with diabetes than in people with other chronic health
conditions [5].

Health-related quality of life has been assessed among persons with T2D as noted in a
recent systematic review and meta-analysis which included 18 studies and reported the presence
of complications, hypertension, depression, and type of diet were associated with worse HRQoL
[6]. This review, however, did not include American Indians. Additionally, daily management of
T2D, including making dietary changes, initiating physical activity, fluctuating blood glucose
levels, and T2D-related complications, is known to negatively impact HRQoL [7-11]. Although
little has been published about these issues among Native people [12—17], research indicates



older American Indians with T2D experience lower HRQoL compared to Whites or those
without T2D [12, 17]. In another study American Indians with comorbid T2D and hypertension
had worse HRQoL than those with only T2D or hypertension alone [16]. The association
between psychosocial factors and HRQoL should be further examined to optimize health
outcomes and improve HRQoL in American Indians with T2D [18].

A number of studies have examined the association of psychosocial factors, such as
support, coping, resilience, and mental health [post-traumatic stress disorder (PTSD)] with
HRQoL in non-Native populations [19-25]. For example, in a sample of older African
Americans and Whites with diabetes, findings suggested that diabetes-specific social support was
positively associated with HRQoL [20], and in a systematic review examining the relationship
between resilience and chronic diseases findings indicated that lower levels of resilience were
associated with poor HRQoL [23]. Individuals with T2D and post-traumatic stress disorder, a
serious anxiety disorder, are thought to experience worse health outcomes than those without
diabetes [26, 27]. However, when examining the association of post-traumatic stress disorder
with HRQoL in American Indians, a paucity of information exists [12, 17, 28] despite the fact
that American Indians are more than twice as likely to experience post-traumatic stress disorder
compared to the general US population [29]. To date we found only one study that had explored
co-occurring T2D and post-traumatic stress disorder and general health status in this population
[28]. Aronson et al. found that co-occurring T2D and post-traumatic stress disorder were not
associated with overall general health status after controlling for depressive symptoms [28]. Two
studies revealed American Indians who experience depressive symptoms have lower physical
HRQoL compared to Whites [17] and American Indian adults aged > 50 years who have T2D,
compared to those who do not, are more likely to have less social support and poorer overall
HRQoL [12].

As summarized above, despite the greater burden of diabetes in American Indians, the
association between psychosocial factors and HRQoL has not been fully explored in this
particularly vulnerable population. Therefore, drawing upon a large dataset of enrolled citizens
of the Cherokee Nation of Oklahoma aged > 18 years, we (1) described functional social support,
emotional support, coping, resilience, posttraumatic stress disorder, and HRQoL, by diabetes
status, and (2) examined the association of psychosocial factors with HRQoL of those with
diabetes.

Research design and methods
Study population and data collection

Cherokee Nation, one of the largest federally recognized tribes in the U.S., has tribal
lands that span 6950 square miles across 14 counties in Northeastern Oklahoma and has more
than 380,000 tribal citizens [30]. Nearly two-thirds of all Cherokee citizens live in Oklahoma
with the majority living within the reservation. In 2019, the unemployment rate among citizens
who lived within the reservation was 35% with 27% of the citizens living below the federal
poverty line (Personal communication with CN, Jan 2021). Cherokee citizens rely on the large
tribally operated healthcare system, including hospitals, outpatient clinics, nursing homes, home
health, and wellness programs. Between August 2017 and April 2019, the Tribe’s Public Health
Department in partnership with the University of Oklahoma’s Sooner Survey Center conducted a
cross-sectional telephone survey of users of its healthcare system. This BRFSS-like survey was



used to obtain prevalence data on several key health behaviors and health issues for the tribal
population, including tobacco use, other substance use, physical activity, nutrition-related
behaviors, and mental health-related measures. These data are used by Cherokee Nation Public
Health and Behavioral Health Programs to determine efficacy of current programs and
interventions and to improve programs, policies, and interventions. The Tribe’s electronic health
record system served as the sampling frame and included potential participants’ county, gender,
and age. Three of the co-authors were part of the original study team (AC, AW, and SC).

Study eligibility criteria included Cherokee Nation citizenship, living within the tribe’s
service area, aged > 18 years, use of Cherokee Nation Health Services within the past 2 years,
English speaking, and providing verbal informed consent. Participants were compensated for
their time with a $10 gift card, which was mailed to them after completion of the survey. The
study protocol and all survey materials were approved by the Cherokee Nation Institutional
Review Board.

Sampling design and weighting

A stratified simple random sampling without replacement design was used [31]. Strata
were created based on three variables: county (1-14), gender (male, female), and age (18-34,
35-54, > 55 years) group. Proportional allocation was used due to lack of prior information for
study variables of interest. To reduce sampling error, initial design weights were calculated by
using strata population sizes divided by the sample sizes [31, 32]. To further reduce coverage
error and non-response error and to improve the efficiency of our estimates, we used iterative
proportional fitting procedures [33], with trimming to handle extreme weights and to adjust
design weights, so the weighted estimates of county, gender, and age group matched with the
population quantities obtained from the overall sampling frame. There were 105,990 tribal
citizens in the sampling frame file provided to Oklahoma University Health Science Center by
the Cherokee Nation. We first drew a stratified sample of 31,008 from the sampling frame. Due
to lower than expected response rates in the first sample, we drew an additional sample 14,171 of
potential respondents in order to reach our desired number of completed surveys. We attempted
to contact 45,179 tribal citizens and obtain completed surveys with 4139 eligible respondents.
Potential participants were contacted by telephone up to seven times. Using the American
Association of Public Opinion Research Response Rate 3 standard definition, we had a response
rate of 17%, assuming 80% eligibility in the sampling frame [34]. To improve the power of
statistical analysis, we combined the two samples for the analysis. Since the two samples were
selected in the similar time frame and weighting was performed to make sure the combined
sample was representative of the sampling frame, it was deemed reasonable to use the combined
sample for statistical analysis to reduce selection bias and improve statistical efficiency (Fig. 1).



Enrolled Members of CN (n= 385,478)

Inclusion Criteria

® Cherokee Nation citizenship

e Living within the tribe's service area

> Aged 218 years

e Used Cherokee Nation Health
Services within the past two years

e English speaking

CN citizens meeting inclusion

criteria (n= 105,990)

!

Y Y

Sample 1 (n=31,008) Sample 2 (n=14,171)

e Complete (n=2162) e Complete (n=1977)

e Partial (n=208) e Partial (n=113)

¢ Non-working/non-HH number (n=9499) e Non-working/non-HH number (n=5483)
e No contact (n=6768) e No contact (n=3812)

e Refusal (n=1735) e Refusal (n=1152)

® Not meeting inclusion criteria (n=10,636) e Not meeting inclusion criteria (n=1634)

Fig. 1 CONSORT flow diagram, Cherokee Nation Health Survey
Measures
Psychosocial factors

We included six different measures of psychosocial factors, including functional social
support, emotional support, coping, resilience, life satisfaction, and post-traumatic stress
disorder. Functional social support was operationalized with the Duke UNC Functional Social
Support Questionnaire-Short Form (DUFSS-5) [35]. The DUFSS-5 consists of five items
measured on a three-point scale ranging from 1 (much less than I would like) to three (as much
as [ would like). Items are summed together for a summary score ranging from 5 to 15 with
higher scores indicating higher levels of support. The DUFSS-5 in this study sample had
evidence of reliability with a Cronbach’s alpha of 0.77. Emotional support was measured using
the Behavioral Risk Factor Surveillance System (BRFSS) question “How often do you get the
emotional support you need?” with scores ranging from 1 (Always) to 5 (Never) [36]. The scale
was used to examine emotional support in American Indian women aged 18—44 [37].

We operationalized coping and avoidance using the Ayers Coping Scale (ACS) which
was divided into two subscales that measured problem focused and avoidance coping strategies
[38]. Responses ranged on a three-point scale from 1 (Never) to 3 (Most of the time) with higher
scores indicating higher levels of coping or avoidant coping strategies [38]. The ACS has
previously been used with American Indians aged 15-54 years [39]. The ACS for this study had
evidence of acceptable reliability with a Cronbach’s alpha of 0.60 for the coping subscale and
0.69 for the avoidance coping subscale.



We measured resilience with the Brief Resilience Scale (BRS), which is a six-item scale
designed to measure the construct of resilience based on the ability to “bounce back” from stress
[40]. Items are scored on a five-point Likert scale from 1 (strongly disagree) to 5 (strongly agree)
with higher total scores indicating higher levels of resilience. The BRS with our study sample
had evidence of good reliability with a Cronbach’s alpha of 0.83.

Life satisfaction was measured using the BRFSS question “In general, how satisfied are
you with your life?” with responses ranging from 1 (Very satisfied) to 4 (Very dissatisfied) [36].
The scale was previously used to examine life satisfaction in American Indian women aged 18—
44 [37].

Our sixth psychosocial factor was PTSD measured using the Primary Care Post-
Traumatic Stress Disorder-4 Scale (PC-PTSD-4) [41]. The PC-PTSD-4 is a four-item tool that
reflects the Diagnostic and Statistical Manual of Mental Disorders, fourth edition, (DSM-1V)
PTSD diagnostic criteria. This primary care screening tool, commonly administered to indicate
risk of PTSD following exposure to a traumatic event, uses yes/no responses with scores ranging
from 0 to 4 based on number of questions answered with “yes.” The screen threshold for the
scale is three (answering yes to any three of four questions) indicating probable PTSD. The scale
evidenced good test—retest reliability (r = 0.83) [41].

HRQoL was our primary outcome, using the measure developed by the CDC and
included in the BRFSS with evidence of test—retest reliability, validity, and responsiveness [42,
43]. The first item measures overall general health by asking “Would you say in general that
your health is” with five response options, Excellent, Very good, Good, Fair, or Poor. The other
two items measure physical and mental health by asking, “How many days during the last 30
days has your physical or mental health not been good?”” Unhealthy days were scored by
participants’ self-report of the total number of days during the past 30 days when the person felt
his or her physical or mental health was not good. Scores were divided into three categories with
higher numbers indicating more days of poor physical (0, 1-14, > 15 days) or mental health (0,
1-14, > 15 days) [42]. This scale has been previously used to good effect among American
Indian adults [14, 44].

Demographic and health characteristics

Demographic characteristics for study participants included age (18—44, 45-54, 55-64, >
65 years) and gender (male or female). Marital status was categorized as married, member of
unmarried couple, never married, divorced, widowed, or separated. Two measures of
socioeconomic status (SES) were used. Annual household income was categorized from $0 to
$24,999; $25,000 to $54,999; and > $55,000; however, formal educational attainment was
categorized as high school or less and some college or more. Participants were asked if they had
ever been told by a healthcare provider they had diabetes. Body Mass Index (BMI) was
calculated from self-reported height and weight (BMI = kg/m?).

Statistical methods
Data analysis

We used descriptive statistics to describe the demographic characteristics and each
variable of interest for the total survey sample and by diabetes status. Means were calculated



with standard deviations for continuous measures and proportions for categorical variables. We
evaluated differences in each measure of interest according to diabetes status, using t test and
Chi-squared tests of association, as appropriate. Multiple logistic regression was conducted to
examine associations between multiple factors (functional social support, emotional support,
coping, resilience, life satisfaction, and PTSD) and each HRQoL measure (overall general health,
physical health, and mental health) among those with diabetes, adjusting for age, gender, and
SES. In these logistic regression models, all HRQoL measures were dichotomized and served as
the outcome variables. Poor self-rated overall general health was coded as one if participants
endorsed “fair” or “poor” for this question; it was coded as zero otherwise. For the poor physical
health measure, it was dichotomized as 1 = “15 or more days” and 0 = “0-14 days” of self-
reported days with poor physical health in the past 30 days. Similarly, the poor mental health
measure was defined as 1 = “15 or more days” and 0 = “0—14 days” of self-reported days with
poor mental health. All analyses were conducted using SAS 9.4 (SAS, Inc. Cary, NC) survey
analysis procedures accounting for survey weights and the complex survey design.

Results

Of the 4137 participants who completed the survey, 953 (23%) had diabetes. The
demographic characteristics and mean BMI by diabetes status are shown in Table 1. The
majority of participants were female (54%), married (61%), had at least some college education
(58%), and reported an annual household income of $25,000 or more (61%). Having diabetes
was significantly associated with age, education, household income, and marital status (p <
0.0001). Participants with diabetes tended to be older with 60% aged > 55 years compared to
27% among those without diabetes. Those with diabetes were significantly less likely to have a
college education compared to individuals without diabetes (50% vs. 60%, respectively).
Participants with diabetes also tended to have lower income: 40% reporting a household income
of $0-$24,999, compared to just 26% among those without diabetes. Individuals
with diabetes had higher mean BMI than those without diabetes (34 vs. 30, respectively).
Diabetes status was not associated with gender.



Table 1 Demographic characteristics and mean BMI of participants with and without diabetes

Total % (n)

Diabetes % (n)

No diabetes % (n)

p value (Wald
chi-square test

Age
1844
45-54
55-64
65+
Gender
Female
Male
Education
High school or less
Some college or more
Household income
$0-%24,999
$25,000-%54,999
$55,000+
Missing
Marital status
Never married

Divorced, widowed, separated

Body mass index, mean (SE)

493 (1632)
16.6 (719)
15.7 (829)
18.3 (957)

54.4 (2478)
45.6 (1659)

41.9 (1757)
58.1(2367)

28.5(1232)
27.8 (1145)
33.3 (1317)
10.5 (443)

15.4 (505)
23.3 (1073)
30.6 (0.1)

18.9 (138)
20.7 (179)
26.7 (285)
33.7 (351)

52.5 (548)
47.5 (405)

50.2 (470)
49.8 (479)

40.0 (384)
25.7 (248)
22.8 (205)
11.5 (116)

8.7 (72)
32.9 (323)
33.9(0.3)

57.1 (1494)
15.6 (540)
12.9 (544)
14.4 (606)

54.9 (1930)
45.1 (1254)

39.8 (1287)
60.2 (1888)

25.5 (848)
28.3 (897)
36.0 (1112)
10.2 (327)

17.1 (433)
20.9 (750)
29.7 (0.1)

<.0001

0.2158

<.0001

<.0001

<.0001

Table 2 summarizes the differences in HRQoL and other psychosocial factors by diabetes
status. Compared to those without diabetes, participants with diabetes rated their functional
social support (4.62 vs. 4.56, respectively; p = 0.0063) and coping (2.65 vs. 2.61, respectively; p
=0.0053) slightly lower and avoidance coping (1.74 vs. 1.78, respectively; p = 0.039) slightly
higher. Similarly, 47% of participants with diabetes rated their health as fair/poor compared to
just 20% among those without diabetes (p < 0.0001). Compared to those without diabetes,
participants with diabetes were more likely to report > 15 days of poor physical health (14% vs
26%, respectively; p < 0.0001) and poor mental health (14% vs. 17%, respectively; p = 0.0021).
Participants with diabetes tended to report less emotional support; 9% reported rarely/never
receiving emotional support when they needed it compared to 6% among those without diabetes
(p =0.0003). Participants with diabetes were less likely to be very satisfied with life compared to
those without diabetes (40% vs. 47%, respectively; p = 0.0003). There were no statistically
significant differences in resilience and post-traumatic stress disorder scores between the two

groups.



Table 2 Summary of the differences in HRQoL and functional social support, coping, resilience,
PTSD,
emotional support, life satisfaction by diabetes status

Total Diabetes No diabetes p value
Functional social support
Mean (SD) 4.61 (.01) 4.56 (.02) 4.62(.01) 0063
Coping
Mean (SD) 2,65 (.01) 2.61(.01) 2.65(.01) 0053
Avoidance coping
Mean (SD) 1.75 (.01) 1.78 (.02) 1.74(01) 0391
Resilience
Mean (SD) 374 (.01) 3.70 (.02) 3.75(.01) D858
Post-traumatic stress disorder
Mean (SD) 0.95 (.02) 0.93 (.05) 0.96 (.03) 6208
0-2% (n) 79.6 (3264) 80.8 (758) 79.4 (2506) 3527
3 or more % (n) 20.4 (823) 19.2 (179) 20.6 (644)
Emotional support needed
Always/usually % (n) 81.1(3305) 76.1(718) 82.3 (2587) 0003
Sometimes % (n) 12.2 (507) 14.6 (133) 11.6(374)
Rarely/never % (n) 6.7 (279) 9.3 (90) 6.1 (189)
Life satisfaction
Very satisfied % (n) 45.2 (1852) 39.7 (372) 46.6 (1480) 0003
Satisfied % (m) 48.8 (2010) 52.2 (495) 47.9(1515)
Dissatisfied/very dissatisfied % (n) 6.0 (248) 8.1 (74 5.5(174)
Health-related quality of life
Overall general health
Excellent/very good % (n) 40.6 (1549) 15.0 (141) 47.1 (1408) <0001
Good % (n) 34.1(1439) 37.6 (348) 33.2(1091)
Fair/poor % () 253 (1138) 47.4 (458) 19.7 (680)
Healthy days
Physical health not good past 30 days
0 days % (n) 346 (2117) 41.6(375) 57.9 (1742) <.0001
1-14 days % (n) 29.3(1219) 32,3 (307) 28.5(912)
15 or more days % (n) 16.1(717) 26.1(248) 13.6 (469)
Mental health not good past 30 days
0 days % (n) 61.5(2496) 63.1 (590) 61.1 (1906) 0021
1-14 days % (n) 244 (977) 20.4 (193) 25.4 (784)
15 or more days % (n) 14.1 (585) 16.5 (152) 13.5 (433)

Table 3 examines only participants with diabetes and summarizes the results of multiple
logistic regression analyses estimating the association of psychosocial factors with each measure
of HRQoL, adjusting for age, gender, SES, BMI, and marital status. Life dissatisfaction is
strongly associated with poor overall general health. Specifically, compared to those who were
very satisfied with life, individuals who were dissatisfied/very dissatisfied with life had more
than sixfold higher odds of reporting poor overall general health (AOR = 6.70; 95% CI 2.83—
15.88). Functional social support, emotional support, coping, avoidance coping, resilience,
PTSD, marital status, and gender were not significantly associated with poor overall general
health.



Table 3 Summary of the association of psychosocial factors with each measure of HRQoL: poor
overall general health, no. of days with poor physical health, and no. of days with poor mental
health among those with diabetes

Poor overall general health® No. of days with poor physical  No. of days with poor men-
health” tal health®
Adj. OR 95% CI Adj. OR 95% C1 Adj. OR 95% CI

Functional social support
Mean 0.87 (0.62-1.20) 0.89 (0.62-1.28) 095 (0.62-1.46)
Coping

Mean 1.05 (0.68—1.60) 0.84 (0.53-1.35) 0.57 (0.30-1.08)
Avoidance coping

Mean 0.99 (0.73-1.34) 1.05 (0.74-1.49) 1.01 (0.64-1.60)
Resilience

Mean 0.82 (0.63-1.08) 070 (0.52-0.93) 0.60 (0.41-0.87)
Post-traumatic stress disorder

0-2 Ref Ref Ref Ref Ref Ref

3 or more 1.30 (0.85-1.97) 2.01 (1.30-3.12) 3.70 (2.21-6.1%)
Emotional support needed

Alwaysfusually Ref Ref Ref Ref Ref Ref

Sometimes 1.26 (0.77-2.06) 0.94 (0.55-1.63) 1.73 (0.88-3.40)

Rarely/never 1.51 (0.81-2.82) 0.55 (0.29-1.04) 1.31 (0.63-2.70)
Life satisfaction

Very satisfied Ref Ref Ref Ref Ref Ref

Satisfied 1.51 (1.07-2.13) 1.07 (0.71-1.63) 1.90 (1.04-3.50)

Dissatisfied/very dissatisfied 6.70 (2.83-15.88) 3.28 (1.55-6.95) 8.40 (3.39-20.77)
Age

1844 Ref Ref Ref Ref Ref Ref

45-54 1.49 (0.88-2.53) 1.51 (0.82-2.76) 0.96 (0.48-1.95)

55-64 2.27 (1.38-3.74) 1.71 (0.96-3.03) 0.58 (0.29-1.19)

65+ 1.43 (0.86-2.38) 1.01 (0.55-1.86) 0.39 (0.18-0.82)
Gender

Female Ref Ref Ref Ref Ref Ref

Male 0.84 (0.61-1.16) 0.98 (0.68-1.40) 0.68 (0.42-1.10)
Education

High school or less Ref Ref Ref Ref Ref Ref

Some college or more 0.50 (0.36-0.69) 0.85 (0.59-1.22) 0.60 (0.35-1.04)
Marital status

Married., member of unmarried couple Ref Ref Ref Ref Ref Ref

Divorced, widowed, separated 0.86 (0.60-1.22) 0.90 (0.61-1.33) 1.10 (0.66-1.83)

Never married 1.00 (0.56-1.82) 0.52 (0.24-1.09) 0.81 (0.32-2.06)
Body mass index 1.03 (1.00-1.05) 1.04 (1.01-1.06) 1.03 (1.00-1.06)

Adjusted for household income
#Self-rate: 0="excellent/very good/good”; 1 ="fair/poor”
"Poor physical health: 0="0-14 days’
“Poor mental health: 0="0-14 days";

"

" 1="15 or more days’

1="15 or more days”

The psychosocial factors that are significantly associated with poor physical health
include lower levels of resilience, post-traumatic stress disorder, and life dissatisfaction. A one
unit increase in resilience score was associated with 30% reduced odds of reporting > 15 days
with poor physical health (AOR = 0.70; 95% CI 0.52-0.93). Experience of post-traumatic stress
disorder (i.e., reporting three or more traumatic events) doubled the odds of reporting poor
physical health (AOR = 2.01; 95% CI 1.30-3.12). People with lower life satisfaction were more
than three times as likely to report having 15 or more days of poor physical health in the last



month (AOR = 3.28; for dissatisfied/very dissatisfied vs. very satisfied; 95% CI 1.55-6.95).
Functional social support, emotional support, coping, avoidance coping, age, gender, marital
status, and education were not significantly associated with > 15 poor physical health days.

Similar to physical health, the psychosocial factors that are significantly associated with
poor mental health include lower level of resilience, post-traumatic stress disorder, and life
dissatisfaction. A one unit increase in resilience score was associated with a 40% reduction in the
odds of reporting > 15 days of poor mental health (AOR = 0.60; 95% CI 0.41-0.87). Experience
of post-traumatic stress disorder tripled more than the odds of reporting > 15 days of poor mental
health (AOR = 3.70; 95% CI 2.21-6.19). Compared to those who are very satisfied with life,
individuals dissatisfied/very dissatisfied with life are more than eight times more likely to report
> 15 days of poor mental (AOR = 8.40; 95% CI 3.39-20.77). Functional social support,
emotional support, coping, avoidance coping, gender, marital status, and education were not
significantly associated with poor mental health.

Discussion

Consistent with prior studies [10, 45], we found that participants with diabetes were more
likely to rate their overall general health as fair/poor and rated their functional social support,
emotional support, and coping slightly lower than those without diabetes.

We also found that HRQoL was poorer among participants with diabetes, again
consistent with prior studies that showed a negative impact of diabetes on physical health and
emotional well-being [10, 13, 17]. For instance, one study examined HRQoL among African
American (n =200), American Indian (n = 181), and White (n = 212) rural adults aged > 60
years with diabetes and found American Indians scored poorer on the physical and mental
components of HRQoL compared to Whites [17]. Given that HRQoL is affected by diabetes-
related complications (i.e., stroke, cardiovascular disease) and lifestyles (i.e., physical activity,
diet) [6], and the high rates of these complications among American Indians with diabetes, it is
not surprising participants in our study reported poorer HRQoL compared to those without
diabetes.

Resilience, the ability to adapt to stress and thrive in the face of adversity, is an important
factor to consider related to diabetes management and outcomes. Lower levels of resilience were
associated with poorer mental and physical health, which suggests that resilience may be a
protective factor of good HRQoL. These findings are similar to a previous study that examined
the association of resilience with mental and physical health among older American Indians [46]
and a systematic review that examined resilience in persons with chronic diseases [23]. Of the 12
studies in the systematic review none included American Indian populations [23]. A more recent
systematic literature review also failed to identify any publications with respect to the association
of resilience and obesity prevention in American Indians [47]. Likewise, to our knowledge, no
studies have examined resilience as a potential protective factor in American Indians with T2D.
However, based on findings from other American Indian resilience research [46, 48—50] and
from the fact that American Indian communities continue to thrive despite enduring both
historical and contemporary trauma, loss, and oppression, we know that American Indians have
been and continue to be resilient. The role resilience plays in regard to HRQoL among American
Indians promises to fill an important knowledge gap and may yield important insights into the
underlying psychosocial mechanisms. This line of inquiry may also suggest points of resilience-
based interventions that can improve health outcomes among American Indians with T2D.



Participants with diabetes who endorsed > 3 traumatic events had doubled the odds of
reporting > 15 poor physical health days and tripled more than the odds of reporting > 15 poor
mental health days. Compared to non-Hispanic Whites, American Indians experience higher
rates of post-traumatic stress disorder [29]. The co-occurrence of T2D and post-traumatic stress
disorder is associated with worse diabetes-related health outcomes compared to T2D alone [25,
26, 28]. To date, only one study has examined post-traumatic stress and HRQoL among
American Indians with T2D [28]. According to findings from a sample of 218 American Indian
participants, 21.8% who screened positive for post-traumatic stress (> 3 traumatic events)
revealed no association with overall general health status when controlling for depressive
symptoms [28]. The reason for this finding may derive from the co-linearity between post-
traumatic stress disorder and depressive symptoms. While this study examined overall
general health, it did not explore poor physical or mental health. Post-traumatic stress disorder
causes tremendous mental health burden and is a major risk factor for developing chronic health
disease, such as T2D [51]. Our study indicated that post-traumatic stress disorder was negatively
associated with HRQoL, but further research is warranted to examine the pathways of this
association (i.e., biologic changes, health behaviors, etc.). Future research is needed to determine
if treating post-traumatic stress symptoms can improve HRQoL in American Indians with T2D.

Life satisfaction has been found to be an indicator of HRQoL [52, 53]. Our study
demonstrated that being dissatisfied/very dissatisfied with life (compared to very satisfied)
increased odds by threefold for poor physical health and by more than eightfold for poor mental
health. These findings were similar to a prior study that examined the associations between life
satisfaction and HRQoL and chronic illnesses among adults using the 2005 BRFSS data [53]. In
that study, individuals who were dissatisfied/very dissatisfied with their lives had 9.9 poor
physical health days and 13.7 poor mental health days per month compared to those who were
very satisfied with their lives (1.5 and 2.4 days, respectively) [53]. Life satisfaction is an
important contributor to health and well-being. Low life satisfaction is associated with not only
increased risk of developing a chronic disease, such as diabetes, but increased risk of death [54].
Future studies should more carefully consider this association to better understand how to
enhance life satisfaction and thereby improve diabetes-related outcomes in American Indians
with T2D.

When examining the association of psychosocial factors with HRQoL in minority
populations, it is important to address potential concerns that arise when instruments used are
primarily developed and tested with non-minority populations. All but three of the instruments
used in our study (DUFSS-5, PC-PTSD, BRS) have been used with American Indian samples,
but to our knowledge there is no evidence to support content validity for these instruments
among American Indians. Examining content validity is important for ensuring elements of an
instrument are relevant and representative of the construct [55]. Racial and ethnic groups have
unique cultural characteristics that may affect instrument accuracy. For example, American
Indians may hold different perspectives and values related to social support compared to other
racial and ethnic groups. Future studies should explore whether these instruments are culturally
relevant and if the meaning and intent of the questions apply to the American Indian population.

Limitations

Our study has several noteworthy limitations. First, the data are cross sectional; therefore,
we cannot draw conclusions about causality, although there is evidence of a number of strong



associations that deserve further attention. Second, the findings are specific to the Cherokee
Nation, and may not be generalizable to other American Indian communities. However, the
results are likely to be instructive for other similar tribes, particularly those in Oklahoma. Third,
the data were collected via a telephone survey, which may have introduced bias since
characteristics of non-participants differed substantially from those who responded. For example,
respondents reported higher household income and higher levels of education than Cherokee
citizens as a whole. Additionally, the data were derived from self-report questionnaires, which
can introduce recall and social desirability biases, or inaccuracies due to difficulty of
comprehension, latency of events, age, education, and SES of the respondents. Weighting was
used to minimize these biases, and ensures that the survey sample more closely resembled the
actual Cherokee Nation population. Interviewer debriefing revealed few problems in this regard,
though both remain of concern. Fourth, although the response rate was 17%, this rate is actually
high given the national average based on the American Association for Public Opinion Research
response rate of 9% for random digit dial telephone surveys [34, 56]. Fifth, the data did not
distinguish between specific types of diabetes (i.e., Type 1 vs. Type 2); however, type 1 diabetes
is not as common in American Indian populations [1]. Last, not all measures had been validated
in the American Indian population or in populations with T2D and these measures lack evidence
to support content validity within American Indian populations, although there is substantial
evidence as to their reliability in other populations.

Conclusion

Our study yielded important insights into the risk as well as protective factors associated
with diabetes outcomes in a large sample of American Indians with T2D. These insights help fill
the gaps in our knowledge regarding linkages between such psychosocial factors and HRQoL in
this particularly vulnerable segment of the population. Our next steps should move, as possible,
from cross-sectional to longitudinal examinations of these associations. Researchers should
design relevant pragmatic trials that can provide a much deeper understanding of the preventive
and treatment leverage through greater attention to resilience, traumatic experiences, and other
experiences that compromise HRQoL.
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