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Abstract: This cross-sectional study explored differences in the receipt of health care provider
(HCP) counseling to control/lose weight and adopt weight-related lifestyle behavior changes among
Hispanic respondents according to acculturation level. Differences in reported action regarding
HCP counseling were also examined. Data from four National Health and Nutrition Examination
Survey (NHANES) cycles (2011-2018) were analyzed, with the analytic sample limited to Hispanic
respondents who were overweight/obese. Respondents” acculturation levels were derived from their
reported country of origin and the primary language spoken at home. Respondents who reported
speaking only Spanish or more Spanish than English at home were classified as primarily speaking
Spanish at home. In contrast, those who reported speaking Spanish and English equally, more English
than Spanish, or only English were categorized as primarily speaking English at home. Weighted
multivariate logistic regression models were utilized to calculate adjusted odds ratios (ORs) and
95% confidence intervals (Cls) to determine if differences in acculturation levels existed regarding
the likelihood of receiving HCP counseling to (1) control/lose weight, (2) increase exercise/PA, and
(3) reduce fat/calorie intake. Similar analyses examined differences in reported action regarding HCP
counseling according to acculturation level. The analysis found no significant differences in receiving
HCP counseling according to acculturation level. However, non-US-born respondents who primarily
spoke Spanish at home were less likely than US-born respondents to report acting to control/lose
weight (p = 0.009) or increase exercise/PA (p = 0.048), but were more likely to report having taken
action to reduce fat/calorie intake (p = 0.016). This study revealed differences between acting on
recommendations of health care professionals according to acculturation level, indicating a need for
interventions tailored to acculturation levels.

Keywords: acculturation; NHANES; obesity; health care provider counseling

1. Introduction

Approximately 18.5% of the United States (US) population identifies as Hispanic/Latino [1],
and the number of people identifying as Hispanic/Latino is expected to nearly double
by 2060 [2]. Almost half of all immigrants (44%, 19.8 million) living in the US report
being of Hispanic origin [3], making this population the second fastest-growing minority
population [4]. There are well-documented disparities in overweight/obesity by ethnicity,
with 79.6% of Hispanics/Latinos being overweight or having obesity compared to 70.9% of
non-Hispanic whites [5]. The prevalence of obesity is approximately 10 percentage points
higher among Hispanics/Latinos (referred to as Hispanics, from this point forward) than
non-Hispanic white adults (48% vs. 38%) [6]. As the health risks of obesity include an
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increased risk of some cancers [7], diabetes [8], heart disease [9], and mortality [10,11],
disparities in obesity present a significant public health challenge.

Immigration to the US can result in changes in health-related behaviors [12,13]. Ac-
culturation is a multi-dimensional process in which immigrants may adopt new beliefs,
practices, and behavior of the country they immigrated to, while retaining the culture,
values, and beliefs of their country of origin [14]. Despite some potential benefits associated
with acculturation (e.g., increased leisure-time physical activity (PA) and exercise) [12,13],
research with Hispanic immigrants in the US has found that greater acculturation is associ-
ated with decreased diet quality [15-18], increased sedentary behaviors [12,13], and risk of
obesity [19-21]. Due to the higher prevalence of obesity among Hispanic adults, the health
risks of obesity, and the increasing number of Hispanic immigrants in the US, it is essential
to understand factors that may promote changes in obesity-related health behaviors among
Hispanics in the US.

Discrimination based on race or ethnicity is one of the most frequent types of discrim-
ination reported by patients in the US [22]. As such, Hispanic patients may experience
negative interactions with health care providers (HCPs) and face discrimination when
accessing health care [23-25]. A study with English-speaking adults found that 22.9%
of Hispanic participants reported experiencing discrimination in the healthcare system
due to their ethnicity [22]. Similarly, an analysis of data from the California Health Infor-
mation Survey found that 20.5% of Hispanic respondents reported facing discrimination
in healthcare due to their ethnicity. Moreover, 11.8% encountered discrimination due to
language/accent, and 21.5% due to their type of insurance [26]. Respondents who reported
discrimination due to race/ethnicity had lower attendance at preventive care services [26].
Specifically addressing interactions with HCPs, a recent analysis of data from the Survey
of California Adults on Serious Illness and End-of-Life 2019 found that 11% of Hispanic
respondents reported feeling discrimination from an HCP due to their ethnicity, while 10%
reported encountering discrimination due to their language [27]. Experiencing discrimina-
tion due to racial/ethnic background and language is associated with increased medical
mistrust [27,28]. Research providing evidence of Hispanic patients facing discrimination
in the US is important, as it indicates the need for intervention among HCPs and staff at
related facilities, as only one-third (37%) of non-US-born Hispanics living in the US are
proficient in English (speak only English at home or rate themselves as speaking English
very well) [4].

Among all patients, physician counseling has been found to increase an individual’s
intention to control and/or lose weight [29,30]. Body-weight related counseling should
include discussions about caloric intake and expenditure, given their importance to energy
balance. It should also address PA due to its association with weight gain prevention and
maintenance of weight loss [31,32]. Brief counseling by physicians (3-5 min/session) can
increase PA [33]. Nonetheless, research indicates that weight loss and dietary counseling by
HCPs (e.g., physicians, nurse practitioners, physician assistants) during medical visits often
does not occur [34]. Research has found that Hispanic adults are more likely to receive
dietary [34] and PA counseling than white adults [35,36]. However, only limited research
has examined differences in diet and exercise/PA counseling according to acculturation [37].
This research is needed, given the risk of obesity among Hispanics and the increasing
number of Hispanic immigrants in the US.

There is a lack of research exploring weight-related counseling by HCPs to determine
if there is a difference in HCP counseling for weight loss and associated lifestyle behaviors
according to acculturation level. This research is needed due to the disparities in overweight
and obesity by ethnicity among US adults and the benefits of HCP counseling. Moreover,
research is needed to determine if patients who received HCP counseling act on the advice
they received. Thus, the present study, as an analysis of nationally representative data,
was designed to explore (1) differences in the receipt of HCP counseling to control/lose
weight and adopt weight-related lifestyle behavior changes among Hispanic respondents
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by acculturation level and (2) differences in reported action according to acculturation level
regarding the recommendations of health care providers.

2. Materials and Methods

This study was a cross-sectional analysis of respondents 18 years or older from four
National Health and Nutrition Examination Survey (NHANES) data cycles collected be-
tween 2011 and 2018 (n = 23,825). To enroll a representative sample of the US civilian,
non-institutionalized population, NHANES utilizes multi-stage probability [38]. The sam-
ple for this study was limited to respondents with a body mass index (BMI) of 25 kg/m?
or higher who reported seeing an HCP (excluding hospital stays, emergency room, home
visits, and telephone calls) at least once in the 12 months before data collection (n = 13,158).
Measured height and weight were used to calculate BMI, which was then used to determine
weight status [overweight (25-29.9 kg/m?) or obese (>30 kg/m)]. The analytic sample was
then further limited to respondents who self-identified as Hispanic, Mexican American, or
as part of another Hispanic group, with data on their primary language spoken at home,
leaving an analytic sample of 3263. The study was approved by the Institutional Review
Board (IRB) at the University of Rhode Island and classified as exempt (IRB#: 122-008).

2.1. Measures

Demographics: respondents reported their age, self-identified gender (male, female),
marital status (married /living with a partner, widowed, divorced /separated, never mar-
ried), educational attainment (high school diploma or less, some college or above), and
smoking status (never, former, current) [38]. Three age groups were created (18-39, 40-64,
65+ years of age). Family income and family size were used for calculating the poverty-to-
income ratio (PIR), which is the ratio of family income to the federal poverty level. The PIR
was then dichotomized to at/above or below the poverty level.

Acculturation: NHANES respondents reported their place of nativity, dichotomized
as being non-US-born (including US territories) or US-born (all 50 states and Washington,
DC) [38]. Respondents also reported the language they usually speak at home (only
Spanish, more Spanish than English, both equally, more English than Spanish, or only
English). Respondents who reported speaking only Spanish or more Spanish than English
at home were classified as primarily speaking Spanish at home, while those who reported
speaking both Spanish and English equally, more English than Spanish, or only English
were categorized as primarily speaking English at home. Respondents who spoke English
and Spanish equally at home were categorized as primarily speaking English, since English
language proficiency influences healthcare access and quality [39], and language proficiency
for these individuals would be less likely to be a barrier to care [40]. These two items
were used to create three acculturation categories/levels: (1) US-born, (2) non-US-born
+ primarily speaks Spanish at home, and (3) non-US-born + primarily speaks English at
home. The use of language spoken at home as a proxy measure for acculturation has been
used previously with Hispanic respondents [41,42].

HCP counseling: three items from the NHANES medical conditions survey assessed
the receipt of HCP counseling. Respondents reported whether, in the past 12 months,
a doctor or health professional had recommended (yes, no) that they: (1) control/lose
weight, (2) reduce fat/calorie intake to lower their risk for certain diseases, and (3) increase
exercise/PA [38].

Action on HCP counseling: respondents who reported receiving HCP counseling to
control/lose weight were asked if they had acted on the advice provided by the health care
professional (yes, no). Similarly, respondents who reported being counseled to increase
exercise/PA or reduce fat/caloric intake reported whether they had acted on the HCP
counseling received [38].
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2.2. Data Analysis

All analyses were weighted according to the guideline for the analysis of data from
multiple NHANES survey cycles [43]. Sample characteristics were expressed as frequencies
and weighted proportions [n (weighted %)] for the categorical variables and weighted
mean = standard errors for continuous variables. Chi-square or t-tests were conducted to
determine if there were differences in the demographic characteristics regarding weight
status for categorical and continuous variables, respectively. Next, weighted multivariate
logistic regression models were utilized to calculate adjusted odds ratios (ORs) and 95%
confidence intervals (Cls) to determine if differences existed according to acculturation level
regarding the likelihood of receiving HCP counseling to (1) control/lose weight, (2) increase
exercise/PA, and (3) reduce fat/calorie intake. The US-born group served as the reference
group. We adjusted all models for the covariates (age, gender, education level, PIR, and
marital status), which were added to the model simultaneously. We then constructed a
second series of weighted multivariate logistic regression models to examine differences
in reported action regarding HCP counseling according to the acculturation level among
those whose HCP recommended action. Again, all models included the covariates (age,
gender, education level, PIR, and marital status). The analysis was conducted using SAS
9.4 (SAS Institute Inc., Cary, NC, USA) with p < 0.05 set a priori for statistical significance.

3. Results

Most respondents were female (55.1%), married or living with a partner (67.7%), or
were obese (56.5%). More than half (58.2%) of the respondents had a high school diploma
or lower level of educational attainment. In addition, 42.1% of respondents were non-
US-born and primarily spoke Spanish at home, 14.0% were non-US-born and primarily
spoke English at home, and 43.9% were US-born. As seen in Table 1, there was a difference
in weight status by gender, PIR, and age. More women than men (58.1% vs. 41.9%)
were classified as obese (p < 0.001). Among individuals aged 65+, a greater percentage
were overweight than obese (13.5% vs. 11.3%, p = 0.011), while a greater percentage of
respondents with a PIR > 1.0 were overweight versus obese (75.4% vs. 71.4%. p = 0.020).

Table 1. Characteristics of respondents aged 18+ stratified by weight status, NHANES 2011-2018.

Total Overweight Obese

Variable n = 3263 n=1422 @35%) n=1841(565%) P Value
Gender

Male 1393 (44.9) 681 (48.7) 712 (41.9) <0.001 *

Female 1870 (55.1) 741 (51.3) 1129 (58.1) <0.001 *
Age (years), weighed mean =+ standard errors 43.8+0.5 441405 435+0.6 0.389
Age groups

18-39 years 999 (43.8) 437 (44.6) 562 (43.3) 0.546

40-64 years 1538 (43.9) 637 (41.9) 901 (45.5) 0.063

65+ years 726 (12.2) 348 (13.5) 378 (11.3) 0.011*
Education level

High school or less 1973 (58.2) 872 (57.6) 1101 (58.6) 0.612

College or above 1142 (41.8) 478 (42.4) 664 (41.4) 0.612
PIR > 1.0 2018 (73.1) 896 (75.4) 1122 (71.4) 0.020 *
Marital status

Married or living with partner 2070 (67.7) 905 (68.6) 1165 (67.0) 0.421

Windowed 208 (3.9) 89 (3.9) 119 (3.9) 1.000

Divorced/separated 478 (13.3) 204 (12.8) 274 (13.7) 0.390

Never married 363 (15.0) 154 (14.6) 209 (15.4) 0.683
Place of nativity

US-born 1297 (43.9) 475 (37.0) 822 (49.2) <0.001 *

Non-US-born 1966 (56.1) 947 (63.0) 1019 (50.8) <0.001 *
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Table 1. Cont.

. Total Overweight Obese
Variable n = 3263 n=1422 (4:%.5%) n=1841(65%)  PYalue
Length of time living in US
<10 years 243 (16.6) 132 (18.7) 111 (14.5) 0.060
10-<20 years 473 (32.1) 231 (33.5) 242 (30.8) 0.279
>20 years 1123 (51.4) 521 (47.8) 602 (54.7) 0.021 *
Acculturation
US-born 1297 (43.9) 475 (37.0) 822 (49.2) <0.001 *
Non-US-born + speaks primarily Spanish at home 1523 (42.1) 748 (48.7) 775 (37.0) <0.001 *
Non-US-born + speaks primarily English at home 443 (14.0) 199 (14.3) 244 (13.8) 0.733

Note: Respondents’ characteristics were expressed as n (weighted %), unless otherwise specified; BMI = body
mass index, overweight = BMI classified as 25.0 to <30 kg/m?; obese = BMI is 30.0 kg/m? or higher, PIR = poverty-
to-income ratio; * symbol indicates that the p-value is significant (p < 0.05).

In total, 45.4% of respondents reported receiving HCP counseling to control/lose
weight, 48.0% to reduce fat/calorie intake, and 54.3% were counseled to increase exer-
cise/PA (See Figure 1). As seen in Table 2, the logistic regression analysis determined
that there was no statistically significant difference in the likelihood of receiving HCP
counseling to control/lose weight, increase exercise/PA, and reduce fat/calorie intake
according to acculturation group (US-born, non-US-born + primarily speaks Spanish at
home, and non-US-born + primarily speaks English at home).

70
60 56.5
54.3 595 53.5 53.3
48.0
46.8
50 454 233 445 439 45.8
© 40
30
20
10
0
Total US born Non-US born + speaks Non-US born + speaks
primarily Spanish at  primarily English at
home home

B Control/lose weight H Increase exercise/PA M Reduce fat/calorie inake

Figure 1. Receipt of healthcare provider counseling according to acculturation level.

As seen in Figure 2, 58.8% of respondents who received HCP counseling reported
taking action to control/lose weight, while 63.9% reported reducing fat/calorie intake,
and 59.3% reported increasing exercise/PA. A greater percentage (63.9%) of respondents
reported acting to reduce fat/calorie intake. The results of the logistic regression analyses
determined that respondents who were non-US-born and primarily spoke Spanish at home
were less likely to have acted to control/lose weight (OR = 0.69, 95% CI: 0.52-0.91) or to
increase exercise/PA (OR = 0.77, 95% CI 0.60-1.00) than US-born respondents. However, as
seen in Table 3, respondents who were non-US-born and primarily spoke Spanish at home
were more likely than US-born respondents to have taken action to reduce fat/calorie intake
(OR = 1.43, 95% CI: 1.07-1.90). There were no significant differences between US-born and
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non-US-born respondents who primarily spoke English at home regarding reported action
regarding the three assessed behaviors (See Table 3).

Table 2. Comparative odds ratios of receiving health care provider (HCP) counseling by acculturation level.

HCP Counseling to
Control/Lose Weight Increase Exercise/PA Reduce Fat/Calorie Intake
Adjusted OR Adjusted OR Adjusted OR
(95% CI) p Value (95% CI) p Value (95% CI) p Value
US-born REF REF REF
Non-US-born + speaks 0.82 (0.62, 1.09) 0.165 1.04 (0.83, 1.30) 0.752 1.26 (0.95, 1.67) 0.105
primarily Spanish at home
Non-US-born + speaks 0.81 (0.58, 1.12) 0.193 0.95 (0.74, 1.22) 0.660 1.04 (0.76, 1.43) 0.804

primarily English at home

Note: The adjusted odds ratio (OR) with 95% confidence interval (CI) was obtained by performing PROC
SURVEYLOGISTC, adjusted for age, sex, education level, PIR, and marital status.

70.4
"’ 639 62.3 61.6 61.8 034 62.1
60 58.8 593 >/.8 54.4 559
50
40
30
20
10
0

%

Total US born Non-US born + speaks Non-US born + speaks
primarily Spanish at  primarily English at
home home

H Control/lose weight M Increase exercise/PA B Reduce fat/calorie inake

Figure 2. Percent of respondents who reported taking action regarding health care provider counseling.

Table 3. Comparative odds ratios for taking action on health care provider counseling according to
acculturation level.

Reported Action to
Control/Lose Weight Increase Exercise/PA Reduce Fat/Calorie Intake
Adjusted OR Adjusted OR Adjusted OR
(95% CI) p Value (95% CI) p Value 95% CI) p Value
US-born REF REF REF
Non-US-bom + speaks 0.69 (0.52, 0.91) 0.009 * 0.77 (0.60, 1.00) 0.048 * 1.43 (1.07, 1.90) 0.016 *
primarily Spanish at home
Non-US-born + speaks 0.91 (0.62, 1.35) 0.644 1.16 (0.83, 1.62) 0.371 1.15 (0.75, 1.76) 0.520

primarily English at home

Note: The adjusted odds ratio (OR) with 95% confidence interval (CI) was obtained by performing PROC SURVEY-
LOGISTC, adjusted for age, gender, education level, PIR, and marital status. * Indicates a p-value of <0.05.
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4. Discussion

This analysis of 2011-2018 NHANES data found no statistically significant differences
in receiving HCP counseling according to acculturation level among Hispanic respondents
who were overweight or obese. This is a positive finding, which could possibly be the result
of efforts to increase cultural competency among HCP and healthcare organizations [44].
Nonetheless, it is concerning that in the current study of US adults who self-identified as
Hispanic, Mexican America, or as being part of another Hispanic group and who were
overweight/obese, less than half received HCP counseling to lose weight (45.4%) or reduce
fat/calorie intake (48%), while 54.3% were advised to increase exercise/PA. Although
not assessed in this study, prior research has found that Spanish-speaking patients with
language-concordant physicians were more likely to receive counseling on diet and PA than
patients with language-discordant physicians; however, after controlling for covariates,
there was no significant difference in PA counseling [45]. The importance of exercise/PA
counseling during all healthcare contacts, particularly in primary care, should not be
understated, as there are significant health benefits of PA /exercise, independent of changes
in weight [46-49].

In the current study, about 60% of respondents who received HCP counseling reported
acting on this advice (58.8% to control/lose weight, 63.9% to reduce fat/calorie intake, 59.3%
to increase exercise/PA). Respondents who were non-US born and spoke only Spanish or
more Spanish than English at home were less likely to report acting on HCP counseling for
weight loss/control and exercise/PA and more likely to take action for reducing fat/calorie
intake. An analysis of national data found that among US adults with arthritis who
received an HCP recommendation to attend a self-management class/workshop, 52% of
those advised attended a workshop, suggesting that HCP advice can motivate action [50].
Although this percentage is smaller than that identified in the current study, it suggests
that HCP counseling that provides a specific recommendation (e.g., attending an evidence-
based program) could increase reported action for changing behavior. Expanding the use
of the five As (ask, advise, agree upon, assist, arrange follow-up) for obesity management
by HCPs, including medical assistants and community health workers, may increase the
incidence of patients acting on HCP advice. These guidelines would have HCPs ask
about or assess the patient’s willingness to change [51]. HCP counseling should address
possible barriers to adopting healthful behaviors, including lack of time, and focus on
increasing self-efficacy. Using interactive behavior change technologies, such as voice
response telephone calls or self-monitoring apps that provide feedback, could help facilitate
behavior change, if integrated into the medical setting [52], while overcoming limitations
of medical appointments (e.g., time constraints).

Interestingly, differences in reported action by the acculturation group were identified,
perhaps recognizing the need for culturally-specific recommendations related to weight
control and PA. Respondents who were non-US-born and primarily spoke Spanish at home
were less likely to have taken action to control/lose weight or increase exercise/PA than
US-born respondents. Unfortunately, the NHANES survey did not assess reasons for not
acting on HCP counseling. However, it is possible that individuals with lower levels of
acculturation may have lower incomes and face greater barriers to increasing exercise/PA,
including working multiple jobs, living in areas without parks, and safety concerns. PA
during work or commuting may also deter leisure-time PA. A separate analysis of NHANES
data determined that foreign-born Mexican Americans living in the US participated in less
leisure time PA /week, but more PA at work and during commuting than US-born Mexican
Americans [53].

Conversely, respondents who were non-US-born + primarily spoke Spanish at home
were more likely than US-born respondents to have taken action to reduce fat/calorie
intake. The reasons for this difference are unknown and should be explored in future
research. Research has found that Hispanics with low levels of acculturation may access
information differently and have different needs than Hispanics with higher levels of
acculturation [54,55]. The use of remote peer mentors to encourage behavior change has



Int. |. Environ. Res. Public Health 2023, 20, 2778 8of 11

been found to promote behavior change among patients with diabetes receiving care in a
safety net healthcare delivery setting [56]. This strategy could be explored in future research.

Many respondents reported not acting on their HCPs’ recommendations. To address
this, HCPs should discuss evidence-based strategies for behavior change with patients.
This may require additional training for HCPs and could also be done by other members
of healthcare teams, including medical assistants. Patients should also be provided with
appropriate referrals to promote increased adoption of offered recommendations, including
community education programs, dietitians, and exercise physiologists. Evidence-based
interactive behavior change technologies incorporated into the medical appointment and
health care setting [52] could also be explicitly tailored for these racial/ethnic groups. The
use of mHealth technology, including tablets, mobile apps, and wearable devices (e.g., smart
watches), is being used to promote healthy diets and PA [57]. These interventions show
promise, but barriers to their use must be addressed. For example, a small pilot study
with Hispanic men (n = 18) found that lack of technology literacy and unreliable internet
service were barriers to using a FitBit (step counting device) and logging weight on a smart
scale [58].

The study has several limitations that should be noted, including the cross-sectional
study design, reliance on self-reported data regarding the receipt of HCP counseling, and
reported action on this counseling. Weight status, however, was calculated using measured
height and weight, which is highly recommended due to known underestimates of weight
and overestimates of height when these values are self-reported. The acculturation measure
used in the present study is centered on language acculturation; therefore, the use of
more detailed measures, such as the Short Acculturation Scale for Hispanics [59] or the
Bidimensional Acculturation Scale for Hispanics [60], may have yielded different results
and may be appropriate for use in future studies. Nonetheless, the use of language
at home as a proxy measure for acculturation has been used previously with Hispanic
respondents [41,42]. It is estimated that 60% of non-US-born Hispanics in the US speak
Spanish at home, 35% speak both English and Spanish, and 5% speak English [61].

It would be advantageous if future versions of the NHANES survey assessed infor-
mation about HCPs’ language or ethnic/language concordance with the respondents, as
this detail would benefit research in this and related areas. Additionally, the NHANES
survey does not assess the scope and frequency of HCP counseling, which may play
an essential role in the adoption of positive lifestyle behavior change. There is also the
possibility of response bias, with respondents being reluctant to report that they did not
receive counseling and/or did act on recommended advice, as well as selection bias, with
undocumented Hispanic persons in the US choosing not to participate in the NHANES
survey. Lastly, Hispanics in the US are heterogenous, and this analysis does not recognize
this heterogeneity.

The study has several strengths. It is one of the first studies to explore differences
in HCP counseling and reported action according to acculturation level among Hispanic
adults in the US. In addition, the sample is drawn from a national dataset. Therefore, the
results are generalizable to non-institutionalized civilian adults aged 18+ in the US who
identify as being Hispanic, Mexican American, or as being part of another Hispanic group
and who are overweight/obese according to the NHANES’ sampling frame.

5. Conclusions

The current study found no differences in the receipt of HCP counseling according
to acculturation level among Hispanics included in the NHANES sample, which is a
positive finding. However, only about 60% of respondents reported acting on HCP rec-
ommendations, and differences in reported action on HCP counseling were identified by
acculturation level. Non-US-born respondents who primarily spoke Spanish at home were
less likely to report acting to control/lose weight or increase exercise/PA, but were more
likely to report having taken action to reduce fat/calorie intake than US-born respondents.
These differences should be explored in further research, with more nuanced measures of
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acculturation and with more detailed assessments of HCP counseling. The findings also
clearly indicate the need for increased HCP counseling for weight management, PA, and
diet among Hispanic adults in the US who are overweight or obese, regardless of accul-
turation level. HCPs likely need additional acculturation level-specific training regarding
addressing behavior change, including overcoming barriers to change, to help patients act
on offered advice to address the growing obesity and physical inactivity epidemic among
US adults.

Author Contributions: Conceptualization, M.L.G. and F.X.; methodology, M.L.G., EX. and S.A.C;
formal analysis, F.X.; data curation, F.X.; writing—original draft preparation, M.L.G.; writing—review
and Editing, S.A.C., K.A.E., CL.W.-R,, D.R. and EX. All authors have read and agreed to the published
version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: This study was classified as exempt and approved on 8 July
2021; IRB#:122-008.

Informed Consent Statement: Not applicable.

Data Availability Statement: The data used for the current study were publicly available on the
official Centers for Disease Control and Prevention and the National Center for Health Statistics
website: https:/ /wwwn.cdc.gov/nchs/nhanes/sasviewer.aspx, accessed 21 May 2021.

Acknowledgments: We would like to thank all the NHANES respondents for participating in the
NHANES survey.

Conflicts of Interest: All authors declare no other potential conflict of interest.

References

1. United States Census. Quick Facts. Available online: www.census.gov/quickfacts/fact/table/US/RHI725221 (accessed on
23 November 2022).

2. United States Census Bureau. 2017 National Population. Available online: www.census.gov/programs-surveys/popproj.html
(accessed on 23 November 2022).

3. Batalova, ].B.J.; Hanna, M.; Levesque, C. Frequently Requested Statistics on Immigrants and Immigration in the United States; Migration
Policy Institute: Washington, DC, USA. Available online: https://www.migrationpolicy.org/article/frequently-requested-
statistics-immigrants-and-immigration-united-states-2020 (accessed on 29 January 2023).

4. Krogstad, ].M.; Passel, ].S.; Noe-Busmante, L. Key Facts about U.S. Latinos for National Hispanic Heritage Month. Pew Research
Center. Available online: www.pewresearch.org/fact-tank/2022/09/23/key-facts-about-u-s-latinos-for-national-hispanic-
heritage-month/ (accessed on 23 November 2022).

5. Centers for Disease Control and Prevention. Table 26. Normal Weight, Overweight, and Obesity among Adults Aged 20
and Over, by Selected Characteristics: United States, Selected Years 1988-1994 through 2013-2016. Available online: https:
/ /www.ncbinlm.nih.gov/books/NBK569311/table/ch3.tab26 / ?report=objectonly (accessed on 23 November 2022).

6. Hales, CM,; Fryar, C.D.; Carroll, M.D.; Freedman, D.S.; Aoki, Y.; Ogden, C.L. Differences in obesity prevalence by demographic
characteristics and urbanization level among adults in the United States, 2013-2016. JAMA 2018, 319, 2419-2429. [CrossRef] [PubMed]

7. Avgerinos, K.I.; Spyrou, N.; Mantzoros, C.S.; Dalamaga, M. Obesity and cancer risk: Emerging biological mechanisms and
perspectives. Metabolism 2019, 92, 121-135. [CrossRef] [PubMed]

8. Verma, S.; Hussain, M.E. Obesity and diabetes: An update. Diabetes Metab. Syndr. 2017, 11, 73-79. [CrossRef] [PubMed]

9.  Powell-Wiley, T.M.; Poirier, P.; Burke, L.E.; Després, J.-P.; Gordon-Larsen, P.; Lavie, C.J.; Lear, S.A.; Ndumele, C.E.; Neeland, L] ;
Sanders, P; et al. Obesity and cardiovascular disease: A scientific statement From the American Heart Association. Circulation
2021, 143, €984—e1010. [CrossRef]

10.  Abdelaal, M.; le Roux, C.W.; Docherty, N.G. Morbidity and mortality associated with obesity. Ann. Transl. Med. 2017, 5, 161. [CrossRef]

11.  Xu, H,; Cupples, L.A ; Stokes, A.; Liu, C.-T. Association of obesity with mortality over 24 years of weight history: Findings from
the Framingham Heart Study. JAMA Netw. Open. 2018, 1, €184587. [CrossRef]

12.  Zan, H,; Fan, ].X. Reporting more but moving less? The complex relationship between acculturation and physical activity among
US adults. Am. J. Health Promot. 2017, 32, 446-452. [CrossRef]

13. Camplain, D.; Sotres-Alvarez, C.; Alvarez, C.; Wilson, R.; Perrepra, K.M.; Castafieda, S.F.; Merchant, G.; Gellman, M.D.; Chambers,
E.C.; Galloa, L.C,; et al. The association of acculturation with accelerometer-assessed and self-reported physical activity and
sedentary behavior: The Hispanic Community Health Study/Study of Latinos. Prev. Med. Rep. 2020, 17, 101050. [CrossRef]

14. Phinney, J.S.; Horenczyk, G.; Liebkind, K.; Vedder, P. Ethnic identity, immigration, and well-being: An interactional perspective.

J. Soc. Issues 2001, 57, 493-510. [CrossRef]


https://wwwn.cdc.gov/nchs/nhanes/sasviewer.aspx
www.census.gov/quickfacts/fact/table/US/RHI725221
www.census.gov/programs-surveys/popproj.html
https://www.migrationpolicy.org/article/frequently-requested-statistics-immigrants-and-immigration-united-states-2020
https://www.migrationpolicy.org/article/frequently-requested-statistics-immigrants-and-immigration-united-states-2020
www.pewresearch.org/fact-tank/2022/09/23/key-facts-about-u-s-latinos-for-national-hispanic-heritage-month/
www.pewresearch.org/fact-tank/2022/09/23/key-facts-about-u-s-latinos-for-national-hispanic-heritage-month/
https://www.ncbi.nlm.nih.gov/books/NBK569311/table/ch3.tab26/?report=objectonly
https://www.ncbi.nlm.nih.gov/books/NBK569311/table/ch3.tab26/?report=objectonly
http://doi.org/10.1001/jama.2018.7270
http://www.ncbi.nlm.nih.gov/pubmed/29922829
http://doi.org/10.1016/j.metabol.2018.11.001
http://www.ncbi.nlm.nih.gov/pubmed/30445141
http://doi.org/10.1016/j.dsx.2016.06.017
http://www.ncbi.nlm.nih.gov/pubmed/27353549
http://doi.org/10.1161/CIR.0000000000000973
http://doi.org/10.21037/atm.2017.03.107
http://doi.org/10.1001/jamanetworkopen.2018.4587
http://doi.org/10.1177/0890117117716415
http://doi.org/10.1016/j.pmedr.2020.101050
http://doi.org/10.1111/0022-4537.00225

Int. |. Environ. Res. Public Health 2023, 20, 2778 10 of 11

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Soto, S.H.; Arredondo, E.M.; Shakya, H.B.; Roesch, S.; Marcus, B.; Parada, H.; Ayala, G.X. Family environment, children’s
acculturation and mothers’ dietary intake and behaviors among Latinas: An autoregressive cross-lagged study. Soc. Sci. Med.
2019, 228, 93-102. [CrossRef]

Santiago-Torres, M.; Contento, I.; Koch, P,; Tsai, W.Y.; Gaffney, A.O.; Marin-Chollom, A.M.; Shi, Z.; Ulanday, K.T.; Shen, H.;
Hershman, D.; et al. Associations between acculturation and weight, diet quality, and physical activity among Latina breast
cancer survivors: The jMi Vida Saludable! Study. J. Acad. Nutr. Diet. 2022, 122, 1703-1716. [CrossRef] [PubMed]

Gerber, M.; Barker, D.; Piihse, U. Acculturation and physical activity among immigrants: A systematic review. J. Public Health
2012, 20, 313-341. [CrossRef]

Afable-Munsuz, A.; Mayeda, E.R.; Pérez-Stable, E.J.; Haan, M.N. Immigrant generation and diabetes risk among Mexican
Americans: The Sacramento area Latino study on aging. Am. J. Public Health 2014, 104, 5243-5250. [CrossRef]

Creighton, M.].; Goldman, N.; Pebley, A.R.; Chung, C.Y. Durational and generational differences in Mexican immigrant obesity:
Is acculturation the explanation? Soc. Sci. Med. 2012, 75, 300-310. [CrossRef] [PubMed]

Garcia, L.; Gold, E.B.; Wang, L.; Yang, X.; Mao, M.; Schwartz, A.V. The relation of acculturation to overweight, obesity, pre-diabetes
and diabetes among U.S. Mexican-American women and men. Ethn. Dis. 2012, 22, 58—-64.

Vercammen, K.A.; McClain, A.C.; Tucker, K.L.; Falcén, L.M.; Mattei, ]. The association between baseline acculturation level and 5-year
change in adiposity among Puerto Ricans living on the mainland United States. Prev. Med. Rep. 2019, 13, 314-320. [CrossRef]

Nong, P; Raj, M.; Creary, M.; Kardia, S.L.R.; Platt, ].E. Patient-reported experiences of discrimination in the US health care system.
JAMA Netw. Open. 2020, 3, €2029650. [CrossRef]

Sheppard, V.B.; Williams, K.P; Wang, J.; Shavers, V.; Mandelblatt, ].5. An examination of factors associated with healthcare discrimina-
tion in Latina immigrants: The role of healthcare relationships and language. J. Natl. Med. Assoc. 2014, 106, 15-22. [CrossRef]

Schatz, A.A.; Brooks-Cooley, K.; Harrington, E.; Murray, M.S.; Carlson, R.W. Patient, caregiver, and oncologist experiences With and
perceptions of racial bias and discrimination in cancer care delivery. J. Natl. Compr. Cancer Netw. 2022, 20, 1092-1098.€2. [CrossRef]
Cristancho, S.; Garces, D.M.; Peters, K.E.; Mueller, B.C. Listening to rural Hispanic immigrants in the Midwest: A community-
based participatory assessment of major barriers to health care access and use. Qual. Health Res. 2008, 18, 633-646. [CrossRef]
Trivedi, A.N.; Ayanian, ].Z. Perceived discrimination and use of preventive health services. |. Gen. Intern. Med. 2006, 21, 553-558.
[CrossRef] [PubMed]

Bazargan, M.; Cobb, S.; Assari, S. Discrimination and medical mistrust in a racially and ethnically diverse sample of California
adults. Ann. Fam. Med. 2021, 19, 4-15. [CrossRef]

Hamed, S.; Bradby, H.; Ahlberg, B.M.; Thapar-Bjorkert, S. Racism in healthcare: A scoping review. BMC Public Health 2022, 22, 98.
[CrossRef] [PubMed]

Pool, A.C.; Kraschnewski, J.L.; Cover, L.A.; Lehman, E.B.; Stuckey, H.L.; Hwang, K.O.; Pollak, K.I.; Sciamanna, C.N. The impact
of physician weight discussion on weight loss in US adults. Obes. Res. Clin. Pract. 2014, 8, e131-e139. [CrossRef] [PubMed]
Sciamanna, C.N.; Tate, D.F; Lang, W.; Wing, R.R. Who reports receiving advice to lose weight? Results from a multistate survey.
Arch. Intern. Med. 2000, 160, 2334-2339. [CrossRef]

Paixao, C.; Dias, C.M.; Jorge, R.; Carraca, E.V,; Yannakoulia, M.; de Zwaan, M.; Soini, S.; Hill, J.O.; Teixeira, PJ.; Santos, I.
Successful weight loss maintenance: A systematic review of weight control registries. Obes. Rev. 2020, 21, e13003. [CrossRef]
Santos, I.; Vieira, PN.; Silva, M.N.; Sardinha, L.B.; Teixeira, P.J. Weight control behaviors of highly successful weight loss
maintainers: The Portuguese Weight Control Registry. J. Behav. Med. 2017, 40, 366-371. [CrossRef]

Lamming, L.; Pears, S.; Mason, D.; Morton, K.; Bijker, M.; Sutton, S.; Hardeman, W. What do we know about brief interventions
for physical activity that could be delivered in primary care consultations? A systematic review of reviews. Prev. Med. 2017, 99,
152-163. [CrossRef]

Ahmed, N.U.; Delgado, M.; Saxena, A. Trends and disparities in the prevalence of physicians’ counseling on diet and nutrition
among the U.S. adult population, 2000-2011. Prev. Med. 2016, 89, 70-75. [CrossRef]

Barnes, PM.; Shoenborn, C.A. Trends in Adults Receiving a Recommendation for Exercise or Other Physical Activity from a Physician or
Other Health Professional; NCHS Data Brief, No. 86; National Center for Health Statistics: Hyattsville, MD, USA, 2012.

Greaney, M.L.; Cohen, S.A.; Xu, F,; Ward-Ritacco, C.L.; Riebe, D. Healthcare provider counselling for weight management
behaviours among adults with overweight or obesity: A cross-sectional Analysis of National Health and Nutrition Examination
Survey, 2011-2018. BM] Open 2020, 10, e039295. [CrossRef]

Lindsay, A.C.; Le, Q.; Nogueira, D.L.; Tavares Machado, M.M.; Greaney, M.L. Healthcare providers’ advice about gestational
weight gain, diet, and exercise: A cross-sectional study with Brazilian immigrant women in the USA. . Racial Ethn. Health
Disparities 2020, 9, 23-31. [CrossRef] [PubMed]

Centers for Disease Control and Prevention. National Health and Nutrition Examination Survey. 435. Available online:
https:/ /wwwn.cdc.gov/nchs/nhanes (accessed on 21 May 2021).

Pandey, M.; Maina, R.G.; Amoyaw, J.; Kamrul, R.; Michaels, C.R.; Maroof, R. Impacts of English language proficiency on healthcare
access, use, and outcomes among immigrants: A qualitative study. BMC Health Serv. Res. 2021, 21, 741. [CrossRef] [PubMed]
Shamsi, H.A.; Almutairi, A.G.; Mashrafi, S.A.; Kalbani, T.A. Implications of language barriers for healthcare: A systematic review.
Oman Med. ]. 2020, 35, e122. [CrossRef] [PubMed]

Lépez, E.B.; Yamashita, T. Acculturation, income and vegetable consumption behaviors among Latino adults in the U.S.: A
mediation analysis with the bootstrapping technique. J. Immigr. Minor Health 2017, 19, 155-161. [CrossRef]


http://doi.org/10.1016/j.socscimed.2019.03.017
http://doi.org/10.1016/j.jand.2022.04.002
http://www.ncbi.nlm.nih.gov/pubmed/35398558
http://doi.org/10.1007/s10389-011-0443-1
http://doi.org/10.2105/AJPH.2012.300969r
http://doi.org/10.1016/j.socscimed.2012.03.013
http://www.ncbi.nlm.nih.gov/pubmed/22575698
http://doi.org/10.1016/j.pmedr.2019.01.012
http://doi.org/10.1001/jamanetworkopen.2020.29650
http://doi.org/10.1016/S0027-9684(15)30066-3
http://doi.org/10.6004/jnccn.2022.7051
http://doi.org/10.1177/1049732308316669
http://doi.org/10.1111/j.1525-1497.2006.00413.x
http://www.ncbi.nlm.nih.gov/pubmed/16808735
http://doi.org/10.1370/afm.2632
http://doi.org/10.1186/s12889-022-13122-y
http://www.ncbi.nlm.nih.gov/pubmed/35578322
http://doi.org/10.1016/j.orcp.2013.03.003
http://www.ncbi.nlm.nih.gov/pubmed/24743008
http://doi.org/10.1001/archinte.160.15.2334
http://doi.org/10.1111/obr.13003
http://doi.org/10.1007/s10865-016-9786-y
http://doi.org/10.1016/j.ypmed.2017.02.017
http://doi.org/10.1016/j.ypmed.2016.05.014
http://doi.org/10.1136/bmjopen-2020-039295
http://doi.org/10.1007/s40615-020-00926-0
http://www.ncbi.nlm.nih.gov/pubmed/33206356
https://wwwn.cdc.gov/nchs/nhanes
http://doi.org/10.1186/s12913-021-06750-4
http://www.ncbi.nlm.nih.gov/pubmed/34311712
http://doi.org/10.5001/omj.2020.40
http://www.ncbi.nlm.nih.gov/pubmed/32411417
http://doi.org/10.1007/s10903-015-0306-x

Int. |. Environ. Res. Public Health 2023, 20, 2778 11 of 11

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

Langellier, B.A.; Brookmeyer, R.; Wang, M.C.; Glik, D. Language use affects food behaviours and food values among Mexican-
origin adults in the USA. Public Health Nutr. 2015, 18, 264-274. [CrossRef]

National Center for Health Statistics. NHANES Survey Methods and Analytic Guidelines 2018. Available online: https://wwwn.
cdc.gov/nchs/nhanes/analyticguidelines.aspx (accessed on 1 August 2022).

Butler, M.; McCreedy, E.; Schwer, N.; Burgess, D.; Call, K.; Przedworski, J.; Rosser, S.; Larson, S.; Allen, M.; Fu, S; et al. Improving
Cultural Competence to Reduce Health Disparities; Comparative Effectiveness Reviews, No. 170; Agency for Healthcare Research
and Quality: Rockville, MD, USA, 2016.

Eamranond, PP,; Davis, R.B.; Phillips, R.S.; Wee, C.C. Patient-physician language concordance and lifestyle counseling among
Spanish-speaking patients. J. Immigr. Mino. Health 2009, 11, 494—498. [CrossRef]

Grandes, G.; Sanchez, A.; Sanchez-Pinilla, R.O.; Torcal, J.; Montoya, I.; Lizarraga, K.; Serra, J.; PEPAF Group. Effectiveness of
physical activity advice and prescription by physicians in routine primary care: A cluster randomized trial. Arch. Intern. Med.
2009, 169, 694-701. [CrossRef]

2018 Physical Activity Guidelines Advisory Committee. Physical Activity Guidelines Advisory Committee Scientific Report; US
Department of Health and Human Services: Washington, DC, USA, 2018.

Paluch, A.E.; Bajpai, S.; Bassett, D.R.; Carnethon, M.R.; Ekelund, U.; Evenson, K.R. Dailys steps and all-cause mortality: A
meta-analysis of 15 international cohorts. Lancet Public Health 2022, 7, e219—-228. [CrossRef]

Pojednic, R.; D’Arpino, E.; Halliday, I.; Bantham, A. The benefits of physical activity for people with obesity, independent of
weight loss: A systematic review. Int. Environ. Res. Public Health 2022, 19, 4981. [CrossRef]

Murphy, L.B.; Theis, K.A.; Brady, T.].; Sacks, ].J. Supporting self-management education for arthritis: Evidence from the arthritis
conditions and health effects survey on the influential role of health care providers. Chronic. Ilin. 2021, 17, 217-231. [CrossRef]
Osunlana, A.M.; Asselin, J.; Anderson, R.; Ogunleye, A.A.; Cave, A.; Sharma, A.M.; Campbell-Scherer, D.L. 5As team obesity
intervention in primary care: Development and evaluation of shared decision-making weight management tools. Clin. Obes.
2015, 5, 219-225. [CrossRef] [PubMed]

Glasgow, R.E.; Bull, S.S,; Piette, ].D.; Steiner, J.F. Interactive behavior change technology. A partial solution to the competing
demands of primary care. Am. J. Prev. Med. 2004, 27 (Suppl. S2), 80-87. [CrossRef] [PubMed]

Murillo, R.; Albrecht, S.S.; Daviglus, M.L.; Kershaw, K.N. The role of physical activity and sedentary behaviors in explaining the
association between acculturation and obesity among Mexican-American adults. Am. |. Health Promot. 2015, 30, 50-57. [CrossRef]
Chen, D.W,; Reyes-Gastelum, D.; Hawley, S.T.; Wallner, L.P.; Hamilton, A.S.; Haymart, M.R. Unmet information needs among
Hispanic women with thyroid cancer. J. Clin. Endocrinol. Metab. 2021, 106, e2680—2687. [CrossRef]

Aguirre, O.; Marifio, R.; Medina-Solis, C.; Maupomé, G. Use of internet for general and dental health along acculturation features
in a sample of Mexican Americans. Ethn. Dis. 2017, 27, 443-452. [CrossRef]

Lyles, C.R; Sarkar, U.; Patel, U.; Lisker, S.; Stark, A.; Guzman, V.; Patel, A. Real-world insights from launching remote peer-to-peer
mentoring in a safety net healthcare delivery setting. J. Am. Med. Inform. Assoc. 2021, 28, 365-370. [CrossRef]

Marcolino, M.S.; Oliveira, J.A.Q.; D’Agostino, M.; Ribeiro, A.L.; Alkmim, M.B.M.; Novillo-Ortiz, D. The impact of mHealth
Interventions: Systematic review of systematic reviews. [MIR Mhealth Uhealth. 2018, 6, 23. [CrossRef]

Garcia, D.O.; Valdez, L.A.; Aceves, B.; Bell, M.L.; Rabe, B.A.; Villavicencio, E.A.; Marrero, D.G.; Melton, E.; Hooker, S.P. mHealth-
supported gender- and culturally sensitive weight loss intervention for Hispanic men with overweight and obesity: Single-arm
pilot study. JMIR Form Res. 2022, 6, €37637. [CrossRef]

Marin, G.; Sabogal, E; Marin, B.V.; Otero-Sabogal, R.; Perez-Stable, E.J. Development of a Short Acculturation Scale for Hispanics.
Hisp. J. Behav. Sci. 1987, 9, 183-205. [CrossRef]

Marin, G.; Gamba, R.J. A New Measurement of acculturation for Hispanics: The Bidimensional Acculturation Scale for Hispanics
(BAS). Hisp. ]. Behav. Sci. 1996, 18, 297-316. [CrossRef]

Manuel, J.; Gonzalez-Barrera, A. A majority of English-Speaking Hispanics in the U.S. Are Bilingual. Pew Research Center, 2015.
Available online: https//www.pewresearch.org/fact-tank/2015/03 /24 /a-majority-of-english-speaking-hispanics-in-the-u-s-
are-bilingual/ (accessed on 11 November 2022).

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.


http://doi.org/10.1017/S1368980014000287
https://wwwn.cdc.gov/nchs/nhanes/analyticguidelines.aspx
https://wwwn.cdc.gov/nchs/nhanes/analyticguidelines.aspx
http://doi.org/10.1007/s10903-008-9222-7
http://doi.org/10.1001/archinternmed.2009.23
http://doi.org/10.1016/S2468-2667(21)00302-9
http://doi.org/10.3390/ijerph19094981
http://doi.org/10.1177/1742395319869431
http://doi.org/10.1111/cob.12105
http://www.ncbi.nlm.nih.gov/pubmed/26129630
http://doi.org/10.1016/j.amepre.2004.04.026
http://www.ncbi.nlm.nih.gov/pubmed/15275676
http://doi.org/10.4278/ajhp.140128-QUAN-49
http://doi.org/10.1210/clinem/dgab128
http://doi.org/10.18865/ed.27.4.443
http://doi.org/10.1093/jamia/ocaa251
http://doi.org/10.2196/mhealth.8873
http://doi.org/10.2196/37637
http://doi.org/10.1177/07399863870092005
http://doi.org/10.1177/07399863960183002
https//www.pewresearch.org/fact-tank/2015/03/24/a-majority-of-english-speaking-hispanics-in-the-u-s-are-bilingual/
https//www.pewresearch.org/fact-tank/2015/03/24/a-majority-of-english-speaking-hispanics-in-the-u-s-are-bilingual/

	Introduction 
	Materials and Methods 
	Measures 
	Data Analysis 

	Results 
	Discussion 
	Conclusions 
	References

