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ABSTRACT

BACkgRounD/oBjECTIvES: In the USA, diabetes disproportionately affects Hispanics/Latinx, continuing to contribute to health dispari-
ties. To address the diabetes epidemic, separate programs for pre-diabetes and diabetes are promoted nationwide. However, engagement 
by Hispanics/Latinx in either program is lagging. Recent evidence suggests that offering a single community health worker delivered inter-
vention that includes both groups and allows family members to participate may be more effective and in harmony with Latino cultural val-
ues, especially if offered to Latino women (Latinas) who traditionally are in charge of food preparation. Our objective was to explore the 
results of an intervention delivered to low-income Latinas at various dysglycemic levels (diabetic and pre-diabetic).

METhoDS: In this quasi-experimental mixed-methods cohort study we longitudinally assessed biometric outcomes and health behaviors 
among obese Latinas at risk for—and with—diabetes, participating in the same intervention. Data were collected at baseline and 3 months 
post-intervention. Focus group discussions and interviews provided qualitative data to help contextualize findings.

RESuLTS: Participants at different levels of the dysglycemic spectrum benefited equally from the intervention across most measures. Among 
participants whose relatives had diabetes, weight loss exceeded that of participants without diagnosed relatives. Domestic partners’ support, 
attending the program in a group setting, and previous diagnoses from a healthcare professional were associated with better results.

ConCLuSIonS: Our findings indicate that a community health worker-delivered intervention for Hispanics/Latinx with—and at-risk for—
diabetes is feasible and could be more effective in reducing Hispanics/Latinx’ diabetes burden. Health educators and clinicians should con-
sider tapping into the collective nature of the Latinx/Hispanic culture to encourage healthy behaviors among individuals whose family 
members have diabetes, regardless of their dysglycemic status. We recommend replicating this study with a more rigorous randomized 
design, a larger number of participants and longer-term follow-up.

PLAIn LAnguAgE SuMMARy

Encouraging similar habits around eating for all family members - whether at risk of or with diabetes - is in keeping with one of the 
key latino values: putting family first. Preliminary results point to more success for everyone when a “family first” strategy - 
instead of promoting individual treatment plans - is applied among latinas with diabetes or at risk of developing diabetes

In the USA, Latinos are among the groups with the highest rates of obesity and diabetes. People with obesity often have diabetes too. We 
know that, when a person in the family has diabetes, almost always other family members will be on the path to developing diabetes, if they 
do not yet have it. We also know that exercise and healthy eating habits can help prevent and control diabetes. In the USA, instead of offer-
ing the entire family (those on their way to diabetes and those with diabetes) the same program - “eat healthier and exercise” - there are sep-
arate programs or options based on each diagnosis: a program for those with diabetes, a program for those who qualify as having 
prediabetes, and no program for those who do not qualify but are on their way to having pre-diabetes due to obesity. Offered programs have 
not been successful among Latinos for several reasons in part because they just don’t attend as many classes as other groups. For Latinos, 
family - and specially having mealtimes together - is extremely important (“familismo” concept). This is even more critical for women prepar-
ing meals for their families. Separate diets and mealtimes goes against, and may sometimes interfere with, that sense of unity. Methods: In 
this study, participants were Latino women (Latinas) from Southern California who either had diabetes or were on the path to having diabetes 
because of their weight or lab results. They all enrolled in a program where community health workers encouraged them to eat better and to 
exercise. We checked weight, labs and behaviors before and after the program and interviewed some after they completed it. Results: all 
benefited from the program. But those whose relatives had diabetes, those whose doctors told them they had prediabetes/diabetes, and 
those attending in groups did better. Conclusion: using the proposed family-based approach among Latinos may lead to better diabetes 
prevention and management in clinical settings.

kEyWoRDS: Latinx/Hispanics, familismo, (pre)diabetes, community health workers, mixed methods design
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The diabetes epidemic is on the rise worldwide affecting more 
than half a billion adults (IDF).1 Of these, more than 37 mil-
lion live in the USA. Overall incidence (new cases) of diabetes 
has reportedly decreased but upward trends continue among 
minorities and low-income populations.2-4 Hispanics/Latinx 
(H/L) as a group have one of the highest rates. Indeed, Latino 
women, who happen to have the lowest median income in the 
USA, are more likely to develop diabetes and to experience 
worse complications.5-8

To address the diabetes epidemic, the Centers for Disease 
Control and Prevention established and promotes 2 different 
evidence-based programs: the National Diabetes Prevention 
Program (NDPP) for those at risk of diabetes, and the Diabetes 
Self-Management Education and Support (DSMES) program 
to help those with diabetes better manage their condition.9,10 
Both programs are led by trained diabetes educators and pro-
mote behavior modification: healthy eating, regular physical 
activity and self-monitoring/self-management.

While diabetes is known to be inversely correlated with 
poverty and low literacy, and despite reported minimal success 
among low-income participants during the first decade of pro-
gram implementation, updated qualification requirements for 
both programs continue to place low-income individuals at a 
disadvantage.11,12

In the USA, the NDPP—an adaptation of the Diabetes 
Prevention Program (a landmark study where 5% weight loss 
through lifestyle changes resulted in diabetes risk reduc-
tion)13—lasts 1 year and consists of 16 weekly classes offered 
online or at a community center or clinic, followed by monthly 
meetings. The goal is to lose at least 5% of one’s initial weight. 
To qualify, one must be overweight or obese with blood sugar 
levels indicating pre-diabetes. Another way to qualify is to be 
referred by a physician based on being “high risk” (having 
enough “points” based on age, gender, weight, having hyperten-
sion, and having a relative with diabetes). However, the qualify-
ing threshold is higher for individuals on public assistance 
(Medicaid recipients). In addition, NDPP reimbursement—
and therefore individual programs’ sustainability—is depend-
ent on participants reaching the 5% weight loss goal, a threshold 
less likely to be reached by low-income participants.14-16 As a 
result, the program is often not accessible to low-income H/L 
at risk of diabetes who do not meet the cut-off hemoglobin 
A1C—or the “high risk” threshold referral—making programs 
offered in communities with low-income populations not sus-
tainable. Furthermore, Latinos who have attended the NDPP 
struggle to retain healthy behaviors after program completion.

As for the DSMES programs, they consist of 6 to 10 classes 
and must be offered in a clinical setting to be reimbursable. 
Goals are customized for each participant, and diabetes self-
management—monitoring of glucose and feet, medication 
adherence and regular visits to healthcare providers—is empha-
sized. For individuals on public assistance (e.g. Medicare) to 
qualify, they must have been diagnosed with diabetes within 
the past year, and no more than 10 hours are reimbursed.17

In both the NDPP and the DSMES programs, low-income 
participants tend to report more barriers to success.18-20 Most 
of these are associated with social determinants of health 
(childcare, transportation, language, cost of food) including 
frustration that family and others in their friendship circle can-
not attend due to program restrictions. On average, Hispanics/
Latinos, especially Hispanic women (Latinas), tend to have 
lower income and less formal education, enroll and attend less, 
and—not surprisingly—are less likely to achieve the target 
weight loss goal when compared to non-Hispanic Whites 
(nHWs), especially if receiving public assistance.21-24 With 
diabetes rates more than double among Hispanics since the 
dissemination of these programs, it is necessary to seriously 
consider alternative approaches.

Several core values of the Hispanic/Latino families have been 
described as having a strong impact on health behaviors: machismo 
(men needing to appear strong), fatalismo (the inevitability of cer-
tain life conditions), marianismo (the duty to sacrifice for others 
even at one’s own expense—an attribute of “virtual” Latino 
women), familismo (putting family before everything else).25 
More specifically, the last 2 relate more to Latinas. Of these, 
familismo has emerged as one of the most impactful regarding 
diabetes self-management among Hispanics/Latinos.26

Familismo has been associated with family dynamics that 
impact food choices and preparation, social support, and motiva-
tion to adopt new behaviors, sharing of health information and 
decision-making relating to diet and treatments. Somewhat 
related to marianismo and familismo is the importance of women 
as those who prepare meals27,28 It would therefore seem important 
to capitalize on these core values when addressing a lifestyle-based 
intervention that requires changes in eating habits. Indeed, several 
studies among Hispanics/Latinos have suggested that core Latino 
values such as familismo be taken more into consideration in inter-
ventions and healthcare services for this group.25,29,30

Having a family member with diabetes, as well as being 
overweight or obese are known to be independent risk factors 
for diabetes, as is implied in the risk assessment of CDC for 
inclusion in the NDPP.9 The more obese, the higher the risk 
for a later diagnosis of diabetes: 7.6% for those with class I 
obesity, 20.1% for individuals with class II obesity, 38.8% for 
those with class III obesity.31,32 Therefore, it seems reasonable 
to presume that overweight/obese Latinos who have a family 
member with diabetes could benefit from a prediabetes inter-
vention, even in the absence of abnormal glycemic levels. Yet, 
based on the criteria for inclusion of covered programs they are 
often not able to attend any program.

We previously explored the feasibility of a CHW-led cul-
turally adapted joint program for Latinos along the dysglyce-
mic spectrum (at risk of/diagnosed with diabetes) as an 
alternative approach to diabetes prevention/self-management. 
In that intervention (brief summary included below), partici-
pants with prediabetes and those with diabetes had similar 
results and benefited equally from attending the same program. 
Results showed that physician referral and attending with 
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family and friends were associated with better results. Based on 
these outcomes, we proposed a novel approach to the diabetes 
problem among Latinos: more of a family-based emphasis with 
physicians using the diabetes diagnosis of a Latino patient as a 
cue to refer family members to a single diabetes prevention (as 
opposed to enrollment into different interventions based on 
individual blood measurements cut-offs).33

The purpose of this paper is to expand on our previous findings 
by exploring if study outcomes for Latinas at risk of developing 
diabetes (overweight/obese with or without prediabetes) and with 
diabetes enrolled in the same program present with significant 
changes across both groups when they attend a CHW-led pro-
gram. Specifically, we explore if outcomes improved by a previous 
diagnosis of diabetes from a physician, their A1C at study enroll-
ment, or when they had a family member with diabetes. We also 
explored the impact of social support and previous diagnosis 
(either pre-diabetes or diabetes) on outcomes.

Methods
Study participants and recruitment

Participants (N = 94) were mono and bilingual mostly low-
income Latinas residing in the Inland Empire (Southern 
California), an area with one of the highest rates of diabetes-
related mortality in the state.34,35 and home to one of the larg-
est Hispanic/Latino populations in the USA.

Women were recruited via flyers posted throughout the 
community (schools, community centers, stores), through word 
of mouth, at health fairs and by personal invitation from the 
CHWs who facilitated the program.

To qualify for the intervention, program participants were 
required to be at least 18 years of age, overweight or obese 
(BMI) ⩾ 25 kg/m2) and self-identify as a Latino woman or 
“Latina.” Inclusion criteria for quantitative analyses included 
being a Latino woman and having attended at least 80% of the 
program—and willingness to answer the survey questions. 
Exclusion criteria included being pregnant or breastfeeding.

In-person classes included up to 30 individuals each and 
were held at churches or community centers. During the 
COVID-19 pandemic, participants were given the option to 
attend online classes (via zoom) which were smaller (no more 
than 12 participants per class).

Eligibility criteria for our contextual post program qualita-
tive study included (1) having attended the intervention—to 
qualify for focus group discussions (FGDs); or (2) being a 
CHW who taught the intervention—to qualify for a key 
informant interview (KII). Focus group participants (N = 91) 
were recruited from all cohorts immediately following program 
completion. CHWs (N = 3) completed KIIs for triangulation 
reasons within 10 days of course completion.

Study procedures and data collection

This study was a 3 months mixed-method, non-equivalent, quasi-
experimental design with dependent pre-test and 3 months’ 

post-test sample undertaken in the years 2021 to 2022. CHWs 
and research assistants recorded participants’ weight and height, 
body fat percentage, and measured waist circumference. Average 
blood glucose level over the past 3 months (A1C) was determined 
from a finger prick. Questionnaires—available in both English 
and Spanish—were printed or sent via Qualtrics and included 
basic demographic information, dietary questions, known pre-
diabetes or diabetes status and whether participants had family 
members with diabetes.

For the qualitative data collection, 8 focus groups with par-
ticipants, and 3 KIIs (with CHWs who taught the program), 
each lasting between 20 and 73 minutes, were conducted upon 
program completion in Spanish by 3 trained bilingual inter-
viewers (researchers) at 2 community centers or via zoom. The 
semi-structured interview guides for the KIIs and FGDs were 
created based on Charmaz’s36 grounded theory approach. 
Questions explored reasons for enrolling in the program, 
behavioral changes, and family dynamics. Probes were used to 
expand exploration and to help identify new issues. Concurrent 
analyses helped researchers determine that data gathered from 
the KIIs and FGDs had reached saturation.

Each participant provided active written informed consent 
in Spanish or English—based on their language preference—
before data collection. A $10 gift certificate to a local store was 
given as an incentive for each data collection and for participa-
tion in the FGDs. Ethical approval for the study was obtained 
from the Loma Linda University Institutional Review Board 
(IRB #518068) in accordance with the principles of the 
Declaration of Helsinki.

Measures
Setting—whether the participant attended classes in person 
physically near others (group), or attended alone online from 
home (alone). This information was gathered from the CHWs 
field notes and records. Level of measurement: dichotomous.

Glycosylated hemoglobin (A1C)—Average blood glucose 
measured by collecting blood from a finger prick using Alere 
Afinion HbA1c (Axis-Shield, Oslo, Norway) assay tests and 
Alere Afinion AS100 Analyzer.

Anthropometric Measures
Weight (lbs) and height (inches) were measured with an InBody 
270 scale (InBody USA, Cerritos, CA) and Seca stadiometer 
(Seca North America, Chino, CA). Participants were instructed 
to stand up without shoes, headwear, metal or heavy clothing. 
Level of measurement: continuous.

Body mass index (kg/m2) was calculated using the following 
formula: weight × 703/(height × height). Level of measure-
ment: continuous.

Waist measurement (inches). Using a measuring tape wrapped 
around the narrowest part of the participant’s abdomen 
(approximately 2 inches above the navel) a line was recorded 
where tape met and marked after participant exhaled. Level of 
measurement: continuous.
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Body fat percentage (%) was read from the InBody 270 scale 
output and was recorded. Level of measurement: continuous.

Self-Reported Measures
Demographics: participants reported age (years), marital status 
(4 categories), children (6 categories), household size (5 cate-
gories), whether or not participant is main cook for household 
(no/yes), highest educational level either in the USA or in 
country of origin (7 categories), employment status (merged 
and reported as no/yes), annual family income (4 categories), 
birth country (responses merged into 3 categories—USA, 
Mexico or Central/South America), years living in the USA 
and acculturation (using the validated Short Acculturation 
Scale for Hispanics).37

Food insecurity was determined using a validated scale.38 
Category was determined based on participants’ level of agree-
ment with the following statement “Within the past 12 
months—we worried whether our food would run out before 
we got money to get more”—and—“The food we bought just 
didn’t last, and we didn’t have money to get more.” Possible 
responses were “never true” (0), “sometimes true” (1), and “often 
true” (2). This scale has been translated and used to assess food 
insecurity among Latinos.39

Consumption of sugar-sweetened beverages. After identifying 
beverages on a flipchart with pictures and names of locally 
available sugar-sweetened beverages, participants self-reported 
the quantity and type of beverages consumed in response to the 
question “Over the last 2 weeks, how many times did you drink the 
following?” Answer choices used a 6-point Likert-type scale 
where 1 is “never” and 6 is “several times a day.”

Consumption of unhealthy food. After identifying food items 
on a flipchart depicting pictures and names of locally available 
unhealthy foods, participants self-reported the quantity and 
type of food consumed in response to the question “Over the 
last 2 weeks, how many times did you eat the following?” using a 
6-point Likert-type scale where 1 is “never” and 6 is “several 
times a day.”

Pre-diabetes diagnosis. Based on the participant’s response to 
the question: “Do you currently have any of the following?” 
Check all that apply (prediabetes, high blood pressure, high 
cholesterol levels).

Diabetes diagnosis. Upon enrollment, the participant was 
asked whether or not she had been told by a healthcare pro-
vider that she had diabetes. The answer was recorded on the 
enrollment sheet (No/yes).

Family member with diabetes (FMWD) was assessed based 
on the response to the question: “Do any of your relatives have 
diabetes?” (No/yes).

Perceived partner support for healthy eating. Based on the 
response to “If you have a spouse or partner, which one of the 
following behaviors best describes the way he/she behaves 
toward you when it comes to weight loss/control?” Options 
included: “Discourages me from eating healthy” (−1), “Neither 

discourages nor encourages me” (0), “Encourages me to eat 
healthy” (1) or “This doesn’t apply to me; I don’t have a spouse 
or partner at this time.” If participant chose the latter answer 
indicating she had no spouse or partner, the answer was labeled 
as “missing.” This measure was developed by our team and has 
not been validated.

Perceived partner support for physical activity. Based on the 
response to “If you have a spouse or partner, which one of the 
following behaviors best describes the way he/she behaves 
toward you when it comes to exercising?” Options included: 
“Discourages me from exercising” (−1), “Neither discourages 
nor encourages me to walk or exercise” (0), “Encourages me to 
exercise or to walk” (1), or “This doesn’t apply to me; I don’t 
have a spouse or partner at this time.” If a participant had no 
spouse or partner, the answer was labeled as missing.

Data Analyses
Quantitative data were analyzed using the Statistical Package 
for the Social Sciences (SPSS) version 27. The primary out-
comes were changes in hemoglobin A1C, weight, body fat per-
centage and waist circumference, whereas secondary outcomes 
were health behaviors including less consumption of unhealthy 
foods and sugar-sweetened beverages. Chi-square tests were 
used to assess baseline and 3-months differences between 
groups. To evaluate biometric measurements, an independent t 
(or Mann-Whitney) test was performed. Pre-post changes 
were assessed using sample paired t (or Wilcoxon) tests. Before 
performing analyses, data were inspected for inconsistencies 
and outliers.

A priori power analyses were conducted using G*Power40 to 
determine the minimum sample size needed to detect within-
group pre-post differences with small to medium effect sizes 
and a significance criterion of α = .05. To achieve 80% power, 
the minimum sample size needed was N = 75. Thus, the analy-
ses for our primary study outcomes had sufficient power.

Key informant interviews and FGDs were audio-taped and 
transcribed verbatim by bilingual CHWs and research assis-
tants after ensuring participants’ permission. The transcripts 
were then analyzed for emergent themes supported by critical 
quotes using the 2017 version of computer software program 
MaxQDA® (v.12, Berlin, GDR)41 to code them. An a priori 
code book was used but coding was intentionally conducted to 
allow new codes to emerge. The codebook was developed by 3 
research assistants and expanded later as emergent themes were 
identified and organized. All analyses were conducted in 
Spanish, and relevant quotes were translated to English before 
inclusion in this manuscript.

The Intervention
The content of our CHW-led intervention and of the NDPP 
are similar in program targets in that they both emphasize 
exercise, healthy eating—including tips for shopping, cooking, 
and eating out, redirected thinking, stress management, heart 
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health, and garnering social support for healthy behaviors. 
However, our intervention differs from the NDPP by the 
intentional use of CHWs with similar backgrounds, and also 
by deliberately simplifying the material especially when it 
comes to the reading of food labels and of participant’s under-
standing of food categories. In addition, participants were not 
asked to keep track of their physical activity or weight at home 
as we helped them monitor their weight during program days 
(many participants did not have a scale). Finally, we used active 
adult education approaches and intentionally aligned all mate-
rials and presentations with participants’ Latino culture includ-
ing using colors, acrostics and known Latino sayings throughout 
the program to emphasize and help cement key concepts in a 
way that validates the culture. Furthermore, diabetes complica-
tions and how to navigate the healthcare system were empha-
sized. Moreover, a subset of participants was referred by a 
physician.

Results
Quantitative results

Baseline characteristics of participants are in Table 1 below.
All participants were female and mean age was 50.27 

(±12.02) years. The majority (75%) lived with a spouse or part-
ner, had 2 to 4 children (77%) and were unemployed (70%). 
Formal education was relatively low (46% had not completed 
high school and only 10% had a college degree). Nearly half 
(40%) reported being food insecure and having no health 
insurance. Of those who were aware of their family’s annual 
income, 88% reported family income of less than $50 000, 
which is considered low income in this region.42 Lastly, most 
(88%) were born in Mexico and 90% had a low acculturation 
level despite having lived in the USA for several years. Not 
reported on the table, all participants except for 3, were the 
main cooks at home and 64% of households included at least 4 
individuals. Baseline glycosylated hemoglobin was positively 
correlated with waist circumference (rs = 0.25, P = .005).

When comparing those who reported having relatives with 
diabetes (FMWD) and those who had no relatives with diabe-
tes (no FMWD), there were no baseline group differences 
except in that glycosylated hemoglobin (A1C) was higher 
(6.13% ± 1.44% vs 5.58% ± 0.70%) among those reporting 
FMWD (P = .004). Women who did not cook at home all 
belonged to the latter group. Of note, those who did not know 
about their diagnosis before enrolling into the program had a 
lower mean A1C both at baseline (P = .002) and at the end of 
the intervention (P = .02).

After analyzing overall pre-post weight change overall, the 
authors explored outcomes based on having family members 
with diabetes, being previously diagnosed by a physician with 
either pre-diabetes or diabetes and based on participants’ base-
line A1C, biometric measurements and behaviors. Results are 
reported in Table 2 below.

Intervention effects—overall study sample. Overall, partici-
pants’ weight, consumption of sugar-sweetened beverages 
(SSB) and unhealthy foods were statistically significantly lower 
at 3 months (P = .000). Body fat percentage and waist circum-
ference for those at higher risk (>31% and >35 inches, respec-
tively) were also lower at 3 months (P = .000). However 
glycosylated hemoglobin improvement among those with 
abnormal baseline A1C (5.7%), only showed a non-statistically 
significant decrease (P = .59).

Intervention effects according to baseline diagnosis (A1C). 
Upon comparing weight loss between those at risk of diabetes 
due to overweight, those with pre-diabetes (glycosylated 
hemoglobin between 5.7% and 6.4%) and those with diabetes 
(glycosylated hemoglobin above 6.4%), the former group lost 
the most weight (3.27 ± 4.80 lbs, P = .000) followed by those 
with prediabetes (2.29 ± 4.35 lbs, P = .03), while those with 
diabetes only had a non-statistically significant weight loss of 
1.58 ± 5.32 lbs (P = .29) at 3 months.

However, all 3 groups had a significant reduction in waist cir-
cumference: those within normal glycosylated hemoglobin lost 
2.08 (±2.24) inches (P = .000), those with prediabetes, 2.13 
(±2.64) inches (P = .002), and those with diabetes, 2.63 
(±2.40) inches (P = .003). Regarding body fat percentage, only 
those with normal baseline glycosylated hemoglobin had a sta-
tistically significant loss (P = .000) whereas the trend toward less 
body fat was not statistically significant in the other 2 groups. All 
3 groups reported a statistically significant reduction in con-
sumption of sugar-sweetened beverages (0.61 ± 1.02, P = .000; 
0.48 ± 0.95, P = .02 and 1.00 ± 0.91, P = .002, respectively), but 
only those with diabetes and those with normal glycosylated 
hemoglobin reported a statistically significant reduction in con-
sumption of unhealthy foods (P = .005 and .000, respectively). 
Those with prediabetes had a non-statistically significant down-
ward trend in unhealthy foods consumption (P = .32).

Lastly, among those with prediabetes, the reduction in gly-
cosylated hemoglobin from 5.84 (±0.18)% to 5.73 (±0.27)% 
was statistically significant (P = .02), whereas only a trend was 
seen among participants with diabetes (from 8.37% ± 1.22% to 
8.28% ± 1.94%, P = .85).

Intervention effects based on having a family member with dia-
betes. In both groups—those who have a family member with 
diabetes (FMWD) and those who had no family members 
with diabetes (no-FMWD)—waist circumference and weight 
were statistically significantly lower at 3 months (P = .000 and 
.006). However, these changes were more pronounced among 
the FMWD group (2.66 ± 2.48 inches and 3.62 ± 5.41 lbs less) 
than among those not reporting FMWD (2.22 ± 2.25 inches 
and 1.52 ± 3.14 lbs less). Mean percentage of weight lost was 
0.95 (±1.88)% and 2.06 (±3.22)%, respectively and group dif-
ferences were statistically significant (P = .04). Body fat loss was 
statistically significant among the FMWD group 
(1.25% ± 2.23%, P = .000) but not in the no-FMWD group 
(0.28% ± 1.40%, P = .24). Although changes among those with 
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Table 1. Baseline population characteristics.

MEASURES OVERALL GROUp NO RELATIVE wITH DMa YES, RELATIVE wITH DMa  

N MEAN (SD) OR 
N (%)

N MEAN (SD) OR 
N (%)

N MEAN (SD) 
OR N (%)

P-valuE

Demographic

Age 136 50.27 (12.02) 56 50.34 (12.30) 80 50.23 (11.90) .96

Marital status 136 56 80 .61

Single 11 (8.1) 5 (8.9) 6 (7.5)  

Married/with partner 102 (75) 40 (71.4) 62 (77.5)  

Divorced/separated 21 (15.4) 9 (16.1) 12 (15.0)  

widow 2 (1.5) 2 (3.6) 0 (0)  

Children 136 56 80 .42

0 7 (5.) 3 (5.4) 4 (5.0)  

1 9 (6.6) 5 (8.9) 4 (5.0)  

2 39 (28.7) 14 (25.0) 25 (31.3)  

3 42 (30.9) 13 (23.2) 29 (36.3)  

4 23 (16.9) 13 (23.2) 10 (12.5)  

5 16 (11.8) 8 (14.3) 8 (10.0)  

Educational level 135 55 80 .66

No formal education 4 (3) 2 (3.6) 2 (2.5)  

Elementary 29 (21.5) 14 (25.5) 15 (18.8)  

Secondary 29 (21.5) 11 (20) 18 (22.5)  

High school 24 (17.8) 6 (10.9) 18 (22.5)  

Vocational or some College 17 (12.6) 10 (18.2) 7 (8.8)  

Some College 18 (13.3) 6 (10.9) 12 (15)  

University 14 (10.4) 6 (10.9) 8 (10)  

Employment status 135 56 79 .70

Unemployed 94 (69.6) 40 (71.4) 54 (68.4)  

Employed (self or for wages) 41 (30.4) 16 (28.6) 25 (31.6)  

health insurance 133 55 78 .77

None 53 (39.8) 22 (40.0) 31 (39.7)  

Federal/government 55 (41.4) 23 (41.9) 32 (41.1)  

private 25 (18.8) 10 (18.2) 15 (19.2)  

Birth country 136 56 80 .73

USA 9 (6.6) 3 (5.4) 6 (7.5)  

Mexico 120 (88.2) 50 (89.3) 70 (87.5)  

Central or South America 7 (5.1) 3 (5.4) 4 (5.0)  

Acculturation 134 56 1.67 (0.87) 78 1.69 (0.87) .91

Low 121 (90.3) 50 (89.3) 71 (91.0)  

 (Continued)
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abnormal baseline glycosylated hemoglobin were not statisti-
cally significant, those in the no-FMWD group had a trend 
toward worsening (from 6.37 ± 1.27 to 6.49 ± 1.71, ns) whereas 
those with FMWD showed a trend toward improvement (from 
7.00 ± 1.52 to 6.81 ± 1.77, ns).

When comparing dietary behaviors, both groups reduced 
their consumption of SSB (P = .000). These changes were 
slightly more among the no-FMWD (0.64 ± 1.10) than 
among the FMWD (0.62 ± 0.92). However, only the FMWD 
group had a statistically significant reduction in consumption 

MEASURES OVERALL GROUp NO RELATIVE wITH DMa YES, RELATIVE wITH DMa  

N MEAN (SD) OR 
N (%)

N MEAN (SD) OR 
N (%)

N MEAN (SD) 
OR N (%)

P-valuE

High 13 (9.7) 6 (10.7) 7 (9.0)  

Annual family income 102 45 57 .77

Less than $21 000 38 (37.3) 17 (37.8) 21 (36.8)  

Between $20 000 and $49 999 52 (51) 21 (46.7) 31 (54.4)  

Between $50 000 and $75 000 8 (7.8) 5 (11.1) 3 (5.3)  

More than $75 000 4 (3.9) 2 (4.4) 2 (3.5)  

Food insecurity 136 56 80 .06

Yes, food insecure 54 (39.7) 17 (30.4) 37 (46.3)  

Not food insecure 82 (60.3) 39 (69.6) 43 (53.8)  

Biometric

Hemoglobin A1C 134 5.9 (1.22) 55 5.58 (0.70) 79 6.13 (1.44) .004**

Body mass index (BMI) 136 32.39 (5.07) 56 32.77 (4.81) 80 32.13 (5.26) .47

Body fat (percentage) 136 44.70 (5.71) 56 44.37 (6.25) 79 44.86 (5.33) .62

waist circumference (inches) 129 39.43 (4.40) 53 39.94 (4.22) 76 39.08 (4.52) .28

health behaviors

Consumption of sugar-
sweetened beverages

134 56 78 .33

Never 31 (23.1) 11 (19.6) 20 (25.6)  

Once a week 44 (32.8) 20 (35.7) 24 (30.8)  

2-3 times/week 39(29.1) 12 (21.4) 27 (34.6)  

Almost every day 11 (8.2) 9 (16.1) 2 (2.6)  

Every day 8 (6.0) 3 (5.4) 5 (6.4)  

Several times a day 1 (0.7) 1 (1.8) 0 (0)  

Consumption of unhealthy 
foods (times/week)

134 56 78 .34

Never 16 (11.9) 6 (10.7) 10 (12.8)  

Once a week 50 (37.3) 24 (42.9) 26 (33.3)  

2-3 times/week 51 (38.1) 22 (39.3) 29 (37.2)  

Almost every day 10 (7.5) 2 (3.6) 8 (10.3)  

Every day 5 (3.7) 1 (1.8) 4 (5.1)  

Several times a day 2 (1.5) 1 (1.8) 1 (1.3)  

aDM: diabetes mellitus.
**Significant differences between “no relative with DM” and “yes, relative with DM” groups, P < .005.

Table 1. (Continued)
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Table 2. pre-post differences between baseline and 3 months by participant characteristic and study outcome.

PRIMARy ouTCoMES  

BIoMETRIC MEASuREMEnTS n BASELInE 
MEAn (SD)

3-MonThS 
MEAn (SD)

P-vALuE

hemoglobin A1C (only if ≥5.7%) 36 6.82 (1.46) 6.72 (1.74) .59

Family member with diabetes

No family member with diabetes 10 6.37 (1.27) 6.49 (1.71) .48

Yes, family member with diabetes 26 7.00 (1.52) 6.81(1.77) .46

Previous knowledge of diagnosis

Did not know about diagnosis before 14 6.03 (0.65) 6.00 (0.93) .79

Yes, previously knew about diagnosis 22 7.33 (1.62) 7.18 (1.98) .63

Diagnosis category based on baseline A1C

No prediabetes, no diabetes (less than 5.7%) --- ------ -------- --------

pre-diabetes (between 5.7% and 6.4%) 22 5.84 (0.18) 5.73 (0.27) .02*

Diabetes (more than 6.5%) 14 8.37 (1.22) 8.28 (1.94) .85

Weight (BMI ⩾ 25 kg/m2) 95 171.99 (30.91) 169.19 (30.72) <.001**

Family member with diabetes

No family member with diabetes 37 168.19 (24.34) 166.68 (24.86) .006*

Yes, family member with diabetes 58 174.41(34.45) 170.79 (34.05) <.001**

Previous knowledge of diagnosis

Did not know about diagnosis before 65 170.35 (31.07) 167.63 (31.07) <.001**

Yes, previously knew about diagnosis 30 175.55 (30.78) 172.56 (30.18) <.001**

Diagnostic category based on baseline A1C

No prediabetes, no diabetes (less than 5.7%) 59 172.55 (32.53) 169.28 (32.82) <.001**

pre-diabetes (between 5.7% and 6.4%) 21 163.47 (20.97) 161.18 (20.07) .03*

Diabetes (more than 6.5%) 14 183.79 (34.87) 182.21 (32.94) .29

Body fat % (only if >31%) 92 45.18 (4.81) 44.31 (5.06) <.001**

Family member with diabetes

No family member with diabetes 36 44.84 (4.27) 44.56 (4.41) .24

Yes, family member with diabetes 56 45.41 (5.15) 44.16 (5.47) <.001**

Previous knowledge of diagnosis

Did not know about diagnosis before 63 45.05 (4.90) 44.34 (4.99) <.001**

Yes, previously knew about diagnosis 29 45.48 (4.69) 44.25 (5.30) .02*

Diagnosis category based on baseline A1C

No prediabetes, no diabetes (less than 5.7%) 58 45.02 (4.75) 44.19 (5.01) <.001**

pre-diabetes (between 5.7% and 6.4%) 21 45.47 (5.48) 44.49 (5.43) .10

Diabetes (more than 6.5%) 13 45.46 (4.25) 44.60 (5.06) .29

Waist circumference (only if >35 inches) 71 40.65 (3.66) 38.13 (4.12) <.001**

 (Continued)
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pRIMARY OUTCOMES  

BIOMETRIC MEASUREMENTS N BASELINE 
MEAN (SD)

3-MONTHS 
MEAN (SD)

P-VALUE

Family member with diabetes

No family member with diabetes 28 40.74 (3.44) 38.53 (3.62) <.001**

Yes, family member with diabetes 43 40.59 (3.87) 38.87 (4.44) <.001**

Previous knowledge of diagnosis

Did not know about diagnosis before 48 40.22 (3.67) 37.76 (4.22) <.001**

Yes, previously knew about diagnosis 23 41.57 (3.62) 38.90 (3.89) <.001**

Diagnosis category based on baseline A1C

No prediabetes, no diabetes (less than 5.7%) 44 40.19 (3.55) 37.77 (4.05) <.001**

pre-diabetes (between 5.7% and 6.4%) 15 40.70 (3.33) 37.96 (3.77) .002**

Diabetes (more than 6.5%) 12 42.5 (4.20) 39.92 (4.74) .003**

SEConDARy ouTCoMES hEALTh BEhAvIoRS N BASELINE 
MEAN (SD)

3-MONTHS 
MEAN (SD)

P-VALUE

Consumption of sugar-sweetened beverages

Family member with diabetes 96 1.50 (1.14) 0.88 (0.86) <.001**

No family member with diabetes 36 1.72 (1.16) 1.08 (1.03) .001**

Yes, family member with diabetes 60 1.37 (1.12) 0.75 (0.73) <.001**

Previous knowledge of diagnosis

Did not know about diagnosis before 67 1.37(1.09) 0.84 (0.73) <.001**

Yes, previously knew about diagnosis 29 1.76 (1.24) 0.97 (1.12) <.001**

Diagnosis category based on baseline A1C

No prediabetes, no diabetes (less than 5.7%) 59 1.58 (1.12) 0.97 (0.93) <.001**

pre-diabetes (between 5.7% and 6.4%) 23 1.35 (1.19) 0.87 (0.69) .02*

Diabetes (more than 6.5%) 13 1.54 (1.20) 0.54 (0.78) .002**

Consumption of unhealthy foods 94 1.64 (1.08) 1.14 (0.67) <.001**

Family member with diabetes

No family member with diabetes 36 1.56 (1.03) 1.19 (0.67) .62

Yes, family member with diabetes 58 1.69 (1.11) 1.10 (0.67) <.001**

Consumption of unhealthy foods

Previous knowledge of diagnosis  

Did not know about diagnosis before 65 1.60 (1.09) 1.15 (0.71) .002*

Yes, previously knew about diagnosis 29 1.72 (1.07) 1.10 (0.56) .004*

Diagnosis category based on baseline A1C

No prediabetes, no diabetes (less than 5.7%) 58 1.71 (1.08) 1.14 (0.69) <.001**

pre-diabetes (between 5.7% and 6.4%) 22 1.59 (1.26) 1.32 (0.57) .32

Diabetes (more than 6.5%) 13 1.54 (0.66) 0.92 (0.64) .005*

*Statistically significant differences between pre-test and post-test within group, P < .05.
**Statistically significant differences between pre-test and post-test within group, P < .005.

Table 2. (Continued)
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of unhealthy foods (0.59 ± 1.06, P = .000). The reduction 
among the no-FMWD group was not statistically significant 
(0.36 ± 1.13, P = .62).

Intervention effects based on awareness of a previous physician 
diagnosis of prediabetes or diabetes. When looking at individuals 
who were aware of their diagnosis, whether prediabetes or dia-
betes, both groups had statistically significant improvements in 
biometric measurements and dietary patterns, but those with a 
previous diagnosis consistently showed more improvement 
than those who had not been diagnosed prior to enrollment: 
they lost 2.99 (±4.16) lbs less and 1.23 (±2.73)% body fat, and 
reduced their waist circumference by 2.67 (±1.91) inches (cf 
2.72 ± 5.03 lbs weight loss, 0.70% ± 1.55% less body fat, 
2.40 ± 2.59 inches less waist circumference). Also, consump-
tion of sugar-sweetened beverages and unhealthy foods 
dropped more among those previously diagnosed (0.79 ± 0.90 
and 0.55 ± 1.02, respectfully) than among those not previously 
diagnosed (0.62 ± 1.05 and 0.45 ± 1.10, respectfully). Among 
those with abnormal baseline glycosylated hemoglobin pre-
post changes were not statistically significant but there was a 
trend toward improvement. Group differences remained statis-
tically significant (P = .002 at baseline and P = .02 at 3 months).

Intervention effects based on perceived social support. Table 3 
describes the effects of attending as part of a group and of per-
ceived social support from domestic partner for healthy behav-
iors. Participants who felt that their domestic partners 
encouraged them to eat healthy or to engage in physical activ-
ity lost more weight (2.64 ± 5.61 lbs, P = .01 and 2.03 ± 4.24 lbs, 
P = .008 respectively) whereas those who felt that their partners 
discouraged healthy eating and physical activity experienced 

less weight loss (1.20 ± 4.62 lbs, P = .52 and 1.30 ± 4.94, P = .51, 
respectively). Not included in Table 3, those who felt that their 
partners were neutral toward their adoption of healthy eating 
and physical activity lost the most weight (3.02 ± 4.46, P = .000 
and 3.28 ± 5.21, P = .000, respectively). Comparing partici-
pants who attended in a group setting (physically near each 
other) and those who attended alone via zoom, there were also 
differences. While they all had statistically significant weight 
loss, those attending in a group setting lost more weight com-
pared to those who attended online alone (2.88±4.98lbs, 
P = .000 versus 2.37±3.21lbs, P = .02, respectively).

Qualitative results

FGDs were conducted with 91 participants, and the KIIs with 
3 bilingual CHWs who led the program. Three themes 
emerged: (1) a diagnosis was a strong cue to enroll and to 
remain engaged in the program; (2) as primary meal preparers, 
women felt that maintaining family unity around mealtimes 
was paramount; (3) family members’ and friends’ support and 
engagement was an important source of motivation. Table 4 
describes the themes in more details and includes supporting 
quotes for each of the themes.

Discussion
This study sought to explore if, for overweight and/or obese 
low-income Latinas, a CHW-led intervention could be suc-
cessfully delivered to those at risk of diabetes and with diabetes. 
Biometric and behavior modifications were also assessed using 
cultural and contextual factors: whether or not participants had 

Table 3. pre-post group differences at baseline and at 3 months for weight by perceived partner support for healthy eating and physical activity and 
by intervention delivery modality (online versus group / in-person).

PERCEIvED PARTnER SuPPoRT N BASELINE
MEAN (SD)

3 MO
MEAN (SD)

p VALUE

Partner’s attitude toward healthy eating 80  

 Discourages healthy eating 7 179.51 (20.03) 178.31 (16.80) .52

 Neither encourages nor discourages 40 165.41 (27.90) 162.39 (26.65) <.001**

 Encourages healthy eating 33 178.50 (36.39) 175.87 (36.66) .01*

Partner’s attitude toward physical activity 79  

 Discourages physical activity 7 162.04 (27.07) 160.74 (24.33) .51

 Neither encourages nor discourages 37 170.92 (27.28) 167.64 (26.60) <.001**

 Encourages physical activity 35 175.00 (36.93) 172.98 (36.85) .008*

Setting in which participant attended 95  

 Attended in-person, in a group 81 170.45 (26.81) 167.59 (26.44) <.001**

 Attended online alone 14 180.27 (49.49) 177.90 (49.76) .016*

*Statistically significant differences between pre-test and post-test within group, P <.05.
**Statistically significant differences between pre-test and post-test within group, P <.005.



Joachim-Célestin and Montgomery 11

family members with diabetes and whether there was a previ-
ous physician diagnosis of prediabetes or diabetes. Furthermore, 
the impact of a formal diagnosis (prediabetes or diabetes) and 
perceived social support were explored.

The authors had previously shown the feasibility and rela-
tive success of a joint program for low-income Latinos on the 
dysglycemic spectrum33 and had proposed that healthcare pro-
viders use diabetes diagnosis as a cue or motivator to encourage 
lifestyle changes among other family members regardless of 
their dysglycemic profile.

Participants, with diabetes and those who were at risk for 
diabetes, benefited from the intervention: participants 
improved their dietary habits (reduced consumption of sugar 

sweetened beverages and unhealthy foods), reduced abdomi-
nal fat and weight, factors that are known to reduce the risk 
of diabetes. More than half (53%) lost at least 2.2 lbs—a 
weight loss known to reduce diabetes and cardiovascular dis-
ease risk43—over the span of 3 months. A smaller percentage 
(10%) had  5% of initial weight loss, which is generally con-
sidered a clinically significant weight loss.44,45

When looking at our culturally aligned subcategories, hav-
ing a family member with diabetes, having a previous physician 
diagnosis for prediabetes or diabetes, or even having glyco-
sylated hemoglobin results shared at study baseline were asso-
ciated with more weight loss and body fat loss, except among 
participants with diabetes.

Table 4. Themes derived from focus group discussions.

ThEMES QuoTES

1. A diagnosis was a strong cue to enroll and remain engaged.

 Almost all participants enrolled because of a recent diagnosis or health problem – pre-diabetes, diabetes 
or other chronic disease – that led them to seek an intervention:
“I went to the consulate. I took the exam, and the doctor told me I had fatty liver. I got scared that day.”
“The main reason I signed up is that I was talking to a friend, and I told her that at the yearly physical 
exam the doctor told me that my cholesterol was very high, and I didn’t know what was happening. Then 
my friend mentioned the program to me and I signed up.”
“I joined this group because it caught my attention because I am pre-diabetic”

Having a diagnosis also served to motivate them to take more seriously the program:
“Since I have diabetes, I became more conscientious about having to take care of myself.”
“My motivation was that I had already gained a lot of weight. . .. besides that, my diabetes was out of 
control.”

2. As primary meal preparers, women felt that maintaining family unity around mealtimes was paramount

 “For me the most significant obstacle was my family who did not accept the changes, I was willing to do it 
more than anything for my health, but my problem was always that I wanted to have my family together.”
“My husband didn’t like vegetables and. . . I would sit down and eat differently from the others. We would 
eat at the same time, but they’d eat their different dishes. . . My husband has heart problems and when 
he saw me eating that way, he told me that his doctor had told him that it [what I was eating] was 
healthier. . . I told him I’m willing to cook whatever. . . Now we all get together and we sit together to eat at 
the dining table.”
“When my mom comes to visit me, I can’t say no because she does it with so much love and everything 
and I don’t know how long I’m going to have my mom. . . and I have to eat in front of her; she sits down 
and I have to eat everything. . . and if she eats something, I have to eat it with her. It is difficult for me to 
separate that. . . when it comes to food.”

Some suggested having a family program, to engage men and promote more family unity as they sought to 
improve their health:
“I think if you make it [the program] for men, in my opinion it will be a hard sell. I think it’s easier to have a 
family program because men always theorize ‘you’re the one cooking, not me; you go!’ So it you make a 
family program then they’d be forced to attend.”

3. Family members’ support and engagement was an important source of motivation

 participants shared how family members motivated and helped them succeed:
“When we go out with other people, my children speak up for me saying: my mom does not eat these 
anymore. and when I don’t feel like cooking, now they fix a salad and only a few quesadillas”
“In my household, my children would say “you cook what you can eat and we’ll eat what you cook so we 
too can be healthy. . . everything I cook, they eat; and if I’m on a diet, then my entire household is too.”

On the contrary, when asked about obstacles, several of the women - especially those who did not lose 
weight- attributed their lack of motivation and inability to succeed to lack of family support (for healthy 
behaviors):
“I’d attend the classes and leave highly motivated. . . but once I got home it was not the same. I have 
children of all ages and they want to eat differently and I’m the only one eating alone and it’s not the 
same.”
“I started to cook more vegetables and more fiber and put these on the table, at first my daughter didn’t 
want to eat them. . .that was a bit of discouragement for me.”
“I would try to exercise a little but my spouse would tell me ‘why are exercising? You’re not fat’”
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In our previous study, participants with prediabetes and 
those with diabetes lost a comparable amount of weight. But in 
this study, participants with normal ranges of glycosylated 
hemoglobin lost more weight than those with pre-diabetes, 
while those with diabetes only had a trend toward weight loss. 
Similarly, only a trend toward lower glycosylated hemoglobin 
and body fat reduction were seen among those with diabetes.

However, waist circumference, a measure of central adipos-
ity seemed to indicate that the program worked equally across 
all 3 groups. Waist circumference is considered a more reliable 
predictor of diabetes and—in the case of those with diabetes—
an indicator of cardiovascular disease or diabetes kidney 
disease.46-48

The lesser effect on glycosylated hemoglobin, weight and 
body fat percentage of those with diabetes may be due to several 
factors: it is well documented that weight loss is more difficult 
among individuals with diabetes for a variety of reasons and that, 
even when weight loss is present changes may not be reflected in 
the glycosylated hemoglobin among individuals with advanced 
diabetes.49,50 Furthermore, we cannot rule out the possibility that 
the use of obesogenic diabetes medications (insulin or some oral 
diabetes drugs) among some participants may have attenuated 
intervention effects.51 Unfortunately, we were unable to control 
for the effect of these medications or for length of time with dia-
betes. Future research with longer follow-up periods could help 
identify whether or not these factors played a role in the results.

According to our findings, low-income overweight and 
obese Latinas with low to medium formal education whose 
relatives have diabetes benefit more from attending a lifestyle 
program regardless of their glycemic profile. The only instance 
in which those with FMWD did not seem to experience better 
results is with regards to reduction in consumption of sugar-
sweetened beverages. However, this may be due to an already 
lower baseline consumption.

When comparing participants whose family members had 
diabetes with those who did not have family members with 
diabetes, those whose family members had diabetes (and are 
therefore at higher risk for diabetes) lost more abdominal fat 
and more than twice the weight (2.06% ± 3.22% vs 
0.95% ± 1.88% of initial weight). This is despite starting out 
with higher baseline glycosylated hemoglobin, which is not 
surprising, since they are expected to be at higher risk by family 
association.52

Indeed, a higher percentage of this FMWD group (13.8%) 
lost at least 5% of their weight, a clinically significant weight loss, 
and 60% experienced weight loss that leads to a diabetes risk 
reduction of at least 16% and at least 4% to 8% for cardiovascular 
disease53,54—compared to those without FMWD (2.7% and 
41%, respectively). Weight loss among the former group 
(3.62 ± 5.41 lbs) was more than that reported in 2 studies among 
mostly Latinos living in Southern California: a 12-week study 
implemented among Latinos with diabetes (2.07 lbs mean 
weight loss)55 and another NDPP study among mostly Latinos 

with prediabetes (2.15% ± 2.96% of initial weight loss at 
16 weeks).56 In keeping with the health belief model, having a 
member of the family with diabetes could be a powerful cue for 
overweight or obese (i.e., at risk) Latinas to benefit more from a 
preventive/self-management intervention, even without a physi-
cian encounter. This could avoid a delay in care, especially in 
view of the high rates of uninsured in this population,57 and 
Latinos’ reluctance to seek medical care in the absence of acute 
symptoms, as is the case with pre-diabetes.

Both quantitative and qualitative results indicate that having 
previously been diagnosed with pre-diabetes or diabetes prior to 
enrollment into the program is associated with more motivation 
and better results as opposed to enrolling with no previous diag-
nosis. This was also seen in the differing trends in glycosylated 
hemoglobin between those previously diagnosed and those not 
diagnosed. Our previous study indicated a positive association 
between success and physician referral. The impact of both phy-
sician referral and physician clearly providing a diagnosis has 
been reported by others, especially among monolingual Spanish-
speaking Latinos.58,59 The ramification is that it is imperative 
for healthcare providers to clearly articulate to patients a diag-
nosis as it can have an important role in motivating them to 
seek enrollment in/and to succeed in a lifestyle-based program, 
even if they do not “qualify” for a pre-diabetes diagnosis. It may 
be that defining patients’ “risk levels” on the dysglycemic spec-
trum—as is the case with the Finnish diabetes risk score 
(FINDRISC)—would accomplish a similar effect.60

As has been demonstrated previously,61,62 social support for 
healthy behaviors is associated with better results, especially in 
less individualistic cultures: in our study those who perceived 
support for healthy behaviors from spouses tended to lose more 
weight (more than double the weight when the behavior in 
question was food consumption). In our qualitative analyses, 
participants who perceived more support expressed how much 
this helped them. On the contrary, several of those who experi-
enced lack of support from their spouses and other family 
members benefited less from the program. Interestingly, those 
reporting a neutral attitude from spouses lost the most weight. 
It could be that some of the “positive” feedback may have back-
fired as it may have had the impact of “nagging,” a phenome-
non reported in other studies.63,64

Lifestyle changes for diabetes prevention and self-manage-
ment revolve primarily around food and physical activity, 
behaviors bound to impact family dynamics. Besides sharing 
how they benefited from the support of their domestic partners 
and social network, participants expressed how important pre-
serving the family unit intact and cohesive at mealtime was for 
them. Having separate dietary habits and schedules within one 
family was viewed as undesirable and stressful. Implied is the 
concept that providing a distinct mealtime experience to one 
family member (presumably following medical advice) would 
not only be a burden for the meal preparer,65,66 more impor-
tantly it would disrupt the sense of family unity. This was so 
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important that a participant suggested creating programs for 
families as a means of “selling” the new lifestyle changes to the 
men in the family. Other studies confirm the fact that familismo 
influences Latinas’ behaviors and affects their success in adopt-
ing healthy behaviors.61,67-69 These could be the reason why 
individual-based programs have so little success among Latinos.

Figure 1 below illustrates the proposed familismo-compati-
ble alternative.

This type of familismo-compatible approach would ensure 
that as many as possible family members engage in similar 
behaviors. One exception being, that for the person with diabe-
tes, one could add supplemental diabetes self-management 
education (medications, self-monitoring). This approach 
would have the advantage of providing education to both those 
at risk and those with diabetes, in a way that builds on the core 
values of the Latino culture.

Extending the lifestyle portion of the “treatment” to the 
immediate family at risk by having one intervention for all 
offers a simpler, more feasible option without increasing the 
stress level—a factor known to worsens diabetes70- nor decreas-
ing the much-needed social support that is so critical for 
Latinas. We suspect that such a familismo-compatible diabetes 
intervention would be financially and culturally more viable 
even in the larger households.71 Patient-provider contact could 
also be most effective since the intervention would fit within 
cultural norms. Furthermore, with CHWs becoming a more 
integral part of clinical interdisciplinary teams, they too could 

help facilitate coordination and referrals to the appropriate 
programs (see Figure 2 below).

Lastly, our findings seem to indicate that—in addition to 
having a strong family motivation (someone diagnosed with 
diabetes) and working in collaboration with physicians, com-
munity-based programs such as this one hold great promise for 
the prevention of diabetes among Latinas.

Strengths and limitations

Several limitations of this study need to be acknowledged. 
Since this was a small sample size and participants were mostly 
women of Mexican descent with low acculturation, our find-
ings cannot be generalized to all Latinos/Hispanics. 
Furthermore, although it was obvious from the focus group 
statements that the great majority of participants had financial 
challenges, we could not confirm participants’ income. Thus, 
applicability to other low-income Latinas may be limited 
though our high rate of self-reported food insecurity is a 
strong proxy for our participants’ low-income status. Also, we 
did not control for some of the key variables such as mental 
health, obesogenic medication use, access to healthy foods and 
time since diagnosis as our study was mostly exploratory and 
descriptive in nature and therefore had limited power to 
include these variables. Therefore, more research controlling 
for these variables may help to confirm whether or not our 
results remain valid. This program focused on social support 

Figure 1. Depiction of current model of diabetes prevention and self-management and proposed “familismo” model.
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from spouse and group attendance as proxy for social support. 
Therefore, the social support of other family members and 
friends, also critical to Latino culture may not have been com-
parable between all participants and should be explored in 
future studies.

One strength of this study is that we were able to compare 
individuals attending the same program taught by CHWs. 
Other strengths included having CHWs corroborating partici-
pants’ statements from the qualitative phase of the research. 
Lastly, because participants attended in a variety of settings (in 
person or online) our results occurred despite the usual lack of 
programing during COVID-19 pandemic era.

Conclusions and Implications for Practice
For low-income Latinas enrolled in a lifestyle-based intervention, 
maintaining family unity especially around mealtimes is of utmost 
importance and having family members diagnosed with diabetes is 
associated with better results among those on the dysglycemic 
spectrum. Furthermore, a previous diagnosis from a healthcare pro-
vider is associated with higher motivation and better outcomes.

Based on these findings, behavioral recommendations for 
Latinos on the dysglycemic spectrum should be promoted to 
occur within a unified family intervention. Policymakers 
should consider providing coverage to support familismo 
sensitive approaches and incentives to healthcare providers 
who adopt culturally compatible programs for low-income 
Latinos with a high risk for diabetes. Applying our recom-
mendations on a larger scale among low-income Latinas 
may help confirm whether our findings are generalizable. 
This study expands the existing literature by providing 
alternative approaches to health educators and healthcare 

professionals seeking to reduce the diabetes burden among 
those most affected.
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