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Abstract 

Background Valid, reliable measures of psychosocial constructs are needed in oral health research. This study quanti-
tatively evaluated the psychometric properties of nine new Oral Health Behavior Social Support (OHBSS) scales, which 
measured support for three oral health behaviors (brushing, flossing, dental care), queried for each of three sources 
(family, health providers, others/friends).

Methods Young Mexican-origin adults in the southwestern United States-Mexico border region completed an online 
survey, in English or Spanish (N = 502). Survey items included: OHBSS scales, general social support scales, oral health 
behaviors, self-rated oral health status, dental anxiety, acculturation and socio-demographics. Subsample 1 partici-
pants also completed a dental exam (N = 41). Subsample 2 participants also completed a repeat OHBSS survey two-
to-six weeks later (N = 56).

Psychometric properties were tabulated, overall and by language preference (English or Spanish). Convergent 
and divergent validity were evaluated via correlations between the dental-specific OHBSS social support scales, scores 
from three validated general social support scales, and scales expected to be largely unrelated (acculturation, dental 
anxiety). Correlations examined predictive validity between the OHBSS scales and oral health behaviors, and self-
reported and clinical outcomes. Test–retest reliability was assessed via intraclass correlation coefficients in Subsample 2.

Results Of 502 participants, 60% preferred speaking English, 37% were single, and 21% were male. OHBSS scores 
indicated that health providers then family provided the most support for all three oral health behaviors, while others/
friends did not provide much support. Spanish speakers tended to have higher OHBSS scores than English speakers.

Correlations followed expected patterns and supported convergent and divergent validity, in the full sample 
and across languages. OHBSS scales exhibited many significant weak-moderate positive correlations (r = 0.10–0.38) 
with general social support scales. Few (11/108) significant correlations (< -0.16) were observed between OHBSS 
scales, acculturation, and dental anxiety. OHBSS scales exhibited some significant weak-moderate positive correlations 
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with oral health-promoting behaviors. OHBSS scales were not associated with clinical outcomes. OHBSS scales exhib-
ited good test–retest reliability overall and in Spanish.

Conclusion Psychometric properties for the OHBSS scales were acceptable in both English and Spanish versions. The 
scales are valid and reliable tools for assessing social support for oral health-promoting behaviors from family, health 
providers, and others/friends.

Trial registration Not applicable.

Keywords Psychometric properties, Social support, Oral health, Toothbrushing, Flossing, Dental utilization, Dental 
caries, Periodontal disease, Mexican–American

Introduction
Hispanic/Latino adults living in the United States (US) 
suffer disproportionately from oral health disparities [1]. 
Within the diversity of Hispanic/Latino ethnic groups, 
there are subgroups that experience worse oral health 
status. The 2008–2011 Hispanic Community Health 
Study/Study of Latinos (HCHS/SOL) assessed clinical 
oral health status of adults from six different Hispanic/
Latino subgroups, and found that Mexican-origin adults 
had the highest periodontal probing depth severity [2]. In 
the HCHS/SOL, Mexican-origin and Central American-
origin adults also had the most untreated decayed sur-
faces (1.4 vs. 0.8–0.9 for other groups); Mexican-origin 
men and women ages 18–44 had high means of 1.8 and 
1.3, respectively [3]. Mexican-origin adults experience a 
high burden of oral diseases. In the 2009–2014 National 
Health and Nutrition Examination Survey (NHANES), 
Mexican–American adults had the highest periodon-
tal disease prevalence compared to non-Hispanic White 
and non-Hispanic Black adults [4]. Adults’ self-rated oral 
health status was similar during this NHANES period, 
and Mexican–American adults were less likely to indicate 
they had excellent or very good oral health compared 
to non-Hispanic Whites [5]. In the most current 2017–
2020 NHANES, dental caries prevalence estimates were 
available for children and adolescents, and were highest 
among Hispanics (about 55%) compared to their non-
Hispanic counterparts (range: 42%-47%) [6]. This higher 
burden of disease in early life extends into young adult-
hood; thus, factors influencing poor oral health outcomes 
among Mexican-origin young adults warrant closer 
investigation.

Social determinants of oral health and markers of 
social disadvantage are increasingly included in assess-
ments of oral conditions, attempting to contextualize the 
mechanisms underlying such conditions [7]. One impor-
tant social determinant is social support. Social sup-
port includes help and assistance perceived or received 
from other people and can be an important potential 
resource and source of influence over health behav-
iors [8], including oral health-related behaviors like oral 

hygiene practices and seeking dental care. Two promi-
nent social support theories posit that social support 
and social relationships can influence health through 
direct or indirect pathways [8–13]. Direct pathways have 
been proposed, suggesting psychological mechanisms 
linking social support to physical and biological aspects 
of health [11]. Indirect pathways suggest social support 
operating through health behaviors, which in turn affects 
physiology and health status. Additionally, the unifying 
oral health disparities framework advanced by Lee and 
Divaris [14] was adapted and referenced as a conceptual 
framework for exploring the indirect role of social sup-
port on oral health-related behaviors. Oral hygiene and 
dental utilization were selected as the most proximal 
oral health-related behaviors influencing oral health sta-
tus. Brushing, flossing, and seeking dental care were also 
selected as health behaviors to target in the development 
of future interventions to improve oral health.

The development of this oral health social support 
scale focused on brushing, flossing and seeking dental 
care behaviors based on the Lee and Divaris framework 
[14] and the small but growing existing body of research 
exploring the role of social support and oral health. Posi-
tive associations have been found between general social 
support and clinical oral health outcomes, such as fewer 
missing teeth or lower caries experience [15–19]. Dahlan 
and colleagues [20] reviewed 26 studies that examined 
the associations between social support and oral health 
among ethnic minority groups, and immigrants in par-
ticular, and concluded that social support was posi-
tively associated with a range of oral health clinical and 
self-rated outcomes and dental behaviors. National data 
from 2005–2008 NHANES of adults ages 40 and older, 
including Mexican–American adults and other racial/
ethnic groups, showed that those with low social support 
had 1.48 odds of untreated caries and 1.23 odds of severe 
tooth loss [19]. In other recent studies, higher levels of 
social support among immigrant parents were associated 
with their children’s toothbrushing frequency, but not 
associated with children’s caries experience [21]. Among 
Hispanic/Latino parents in Colorado, children were 
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more likely to have dental caries if their parents lacked 
social support across four different types of support [22]. 
Among recent and established adult Mexican immigrants 
in Indiana, social support was positively associated with 
improved flossing behavior [23]. While most of the lit-
erature is focused on children or parents of children, the 
limited evidence about adults of Mexican-origin also 
suggest the importance of social support for oral health. 
Quantifying the strength of association between social 
support and oral health behaviors among Mexican-origin 
young adults is one strategy for acquiring more precise 
information; generally speaking, we have lacked validated 
instruments directly usable in a dental context. There is 
a need for valid, reliable measurement instruments to 
advance behavioral oral health intervention research 
[7], and especially instruments that are appropriate and 
validated for diverse sociocultural groups. Evaluating 
multiple aspects of validity and reliability is critical for 
developing new measurement instruments in the social 
sciences [24]. Our team developed nine Oral Health 
Behavior Social Support (OHBSS) scales with large sam-
ples of Mexican-Americans in both English and Span-
ish, resulting in a series of scales with 37 required items 
[25]. The new scales query social support for three oral 
health behaviors (brushing, flossing, and accessing dental 
care) from three different sources of social support (fam-
ily, health providers, others/friends). The co-creation, 
refinement, and structural validity of these scales in both 
English and Spanish are reported elsewhere [25]. The 
purpose of this study is to evaluate the OHBSS scales’ 
psychometric properties, including convergent and diver-
gent validity, predictive validity, and test–retest reliability, 
overall and by English and Spanish language groups, in 
a large sample of Mexican-origin adult men and women 
between 21–40 years of age.

Methods
Study design
This cross-sectional observational study’s data collec-
tion occurred in the southwestern US-Mexico border 
region from April 2022 to February 2023. An online sur-
vey was the primary data collection mode used for vali-
dating the newly developed items in the nine OHBSS 
scales (participants who completed the online survey will 
be hereafter referred to as the Full Sample). There were 
two convenience subsamples who participated in follow-
up study activities, as outlined in Fig. 1: Study Design. In 
Subsample 1, participants also completed standardized 
study dental exams, and in Subsample 2, participants also 
completed a repeat OHBSS survey two to six weeks after 
completing the survey the first time.

This study was conducted in partnership with three 
federally qualified health centers (FQHCs): Vista 

Community Clinic (VCC), Innercare, and El Rio Health. 
Two FQHCs, VCC and Innercare, were subcontracted 
partners on this research study and hosted Subsample 
1 dental exams. VCC operates multiple clinic sites in 
northern San Diego County, Orange County, and Riv-
erside County, CA. One VCC San Diego site hosted the 
dental exams. Innercare operates several sites in Imperial 
and Riverside Counties, CA, and one Imperial County 
site hosted dental exams. El Rio Health, with multiple 
clinic sites in Tucson, AZ, promoted the research study, 
and participants in all four Arizona counties were eligible 
to participate in the Full Sample and Subsample 2.

The study design intentionally supported the co-cre-
ation and validation of the new scales in both English 
and Spanish simultaneously. Details of all phases of the 
scale development approach are described elsewhere 
[25]. The study team referred to scale development best 
practices [26], social support theory and measurement 
[9] and adapted an approach for bilingual scale develop-
ment from Erkut and colleagues [27, 28] in designing this 
study.

Setting and participants
Details about the study settings and participant eligi-
bility criteria, recruitment, and data collection efforts 
have been reported elsewhere [25]. Briefly, eligible par-
ticipants were young adult Mexican-origin men and 
women, between the ages of 21–40  years old, fluent in 
either English or Spanish, and lived in one of eight coun-
ties: San Diego, Imperial, Riverside, or Orange County, 
California (CA); or Pima, Cochise, Santa Cruz, or Yuma 
County, Arizona (AZ). These eight counties were selected 
to include the two CA counties (San Diego and Imperial) 
and all four AZ counties along the US-Mexico border, 
along with two additional counties (Riverside and Orange 
Counties) where our CA clinical partners provide dental 
care services. Women who were pregnant were tempo-
rarily ineligible but could be waitlisted to participate later. 
Participants who were edentulous, could not provide 
written informed consent, or required pre-medication 
before dental procedures were excluded. Language pref-
erence (English/Spanish), sex (male/female), and marital 
status (single/married or partnered and living as mar-
ried) were monitored throughout recruitment to enroll a 
balanced sample. Balance by language was a top priority 
in order to support examining psychometric properties 
for the new scales overall, and by language group.

After study staff confirmed eligibility and interest and 
obtained written informed consent, participants were 
first invited to complete a one-time, approximately one-
hour online survey, in either English or Spanish (N = 502). 
Separate informed consent forms were obtained before 
participation in either subsample. The San Diego State 
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University (SDSU) Institutional Review Board (IRB) and 
a clinical study oversight committee appointed by the 
National Institutes of Dental and Craniofacial Research 
(NIDCR) reviewed and approved this study’s protocols 
and materials prior to data collection. Clinic partners 
relied on the SDSU IRB.

Survey measures
Several survey measures were administered to all partici-
pants in the Full Sample: the new OHBSS scales, three 
validated general social support scales, and validated 

dental anxiety and acculturation scales; self-reported 
oral health behaviors; and self-reported oral health status 
measures. These measures were selected to examine the 
psychometric properties of the new OHBSS scales.

Social Support
New OHBSS scales
The nine OHBSS scales assessed brushing social sup-
port from family (BF), health providers (BP), and oth-
ers/friends (BO); flossing social support from family 
(FF), health providers (FP), and others/friends (FO); 
and dental care social support from family (DF), health 

Fig. 1 Study design
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providers (DP), and others/friends (DO). There were 37 
required items to compute each of the nine scale scores 
(see Additional File 1: OHBSS scales; Additional File 2: 
REDCap template for OHBSS scales). Possible response 
options were: 0 = never,1 = rarely, 2 = sometimes, 3 = often, 
and 4 = always. Scale scores reflect the average of twelve 
brushing items, twelve flossing items (one item is scored 
in both the brushing and flossing scales, but only asked 
once), and fourteen dental care items. All nine scales had 
Cronbach’s alphas above 0.95, overall in the full sample 
and in both languages [25].

Existing general social support scales
Three validated general social support scales were 
selected for this study. The 12-item Interpersonal Sup-
port Evaluation List (ISEL-12) was selected given its use 
in the HCHS/SOL Socio-Cultural Ancillary Study. ISEL-
12 assesses perceived availability of different types of 
functional social support, and has been validated in Eng-
lish [29] and Spanish [30–33]. The scale is scored overall, 
and also has three subscales (appraisal, belonging, tan-
gible). Response options included definitely false, prob-
ably false, probably true, or definitely true. After reverse 
scoring six items accordingly, scores were summed, and 
higher total scores indicated greater perceived social sup-
port. In this sample, the overall ISEL-12 Cronbach’s alpha 
was 0.86 (English = 0.87, Spanish = 0.84). The Cronbach’s 
alpha for the appraisal subscale was 0.66 (English = 0.69; 
Spanish = 0.61), belonging subscale was 0.70 (Eng-
lish = 0.75; Spanish = 0.59), and the tangible subscale was 
0.62 (English = 0.68; Spanish = 0.52).

The 12-item Multidimensional Scale of Perceived 
Social Support (MSPSS) was selected as it has been used 
in oral health research [17, 18, 34]. The MSPSS assesses 
perceived available emotional social support from three 
sources (family, friend, and significant other), and has 
been validated in both English [35–37] and Spanish [38]. 
The response options range from 1 = very strongly disa-
gree to 7 = very strongly agree. An overall sum score and 
subscale scores for each of the three sources of support 
were computed, with higher scores indicating greater 
perceived social support. In this sample, the overall 
MSPSS Cronbach’s alpha was 0.96 (English = 0.95, Span-
ish = 0.96). The Cronbach’s alphas for the MSPSS-fam-
ily subscale was 0.95 (English = 0.95; Spanish = 0.95), 
MSPSS-friend subscale was 0.94 (English = 0.96; Span-
ish = 0.95), and the MSPSS-significant other subscale was 
0.95 (English = 0.96; Spanish = 0.94).

The modified Medical Outcomes Study Social Support 
Survey (mMOS) was selected as it is a brief, validated, 
widely-used general measure in large US health studies, 
including the All of Us Research Program Social Deter-
minants of Health survey [39, 40], and RAND Medical 

Outcomes Study for patients with chronic health condi-
tions [41]. The mMOS is a shorter eight-item version of 
the MOS social support survey, which assesses compan-
ionship types of support. The mMOS has been validated 
in English [42, 43] and Spanish [44]. An overall average 
score, and two subscale scores (emotional and instru-
mental/tangible) were tabulated. The five-point response 
options range from 1 = none of the time to 5 = all of the 
time, with higher scores indicating more frequent receipt 
of social support. In this sample, the overall mMOS 
scale Cronbach’s alpha was 0.96 (English = 0.96, Span-
ish = 0.96). The Cronbach’s alpha for the mMOS-emo-
tional subscale was 0.94 (English = 0.93; Spanish = 0.95), 
and the mMOS-tangible subscale was 0.93 (Eng-
lish = 0.95; Spanish = 0.91).

Other validated survey measures
Two validated scales that did not assess social support 
but were relevant to the study population and dental 
context, were selected for study inclusion. The 10-item 
Short Acculturation Scale for Hispanics (SASH) assesses 
acculturation by language use and social interaction 
preferences. Two different five-point response options 
were used, ranging from 1 to 5 (e.g., 1 = Only Spanish 
to 5 = Only English, or 1 = All Hispanic/Latino to 5 = All 
non-Hispanic/Latino). A total SASH score and subscale 
scores for language use and social interactions were com-
puted. Sample items include “in which language do you 
usually think” and “you prefer going to social gatherings/
parties at which people are” members of this group. The 
SASH has been validated in both English and Spanish 
[45–47]. In this sample, the overall SASH Cronbach’s 
alpha was 0.89 (English = 0.83, Spanish = 0.83). The 
Cronbach’s alphas for the SASH-language use subscale 
was 0.94 (English = 0.86; Spanish = 0.86), and the SASH-
social interaction subscale was 0.80 (English = 0.79; 
Spanish = 0.78).

The Modified Dental Anxiety Scale (MDAS) queries 
how anxious one feels at a dental visit in five different 
scenarios (sample items include if you were sitting in 
the waiting room, or about to have teeth scaled and pol-
ished). Responses are made on a five-point scale ranging 
from 1 = not anxious to 5 = extremely anxious. An aver-
age score was computed with higher scores indicating 
greater levels of dental anxiety. The MDAS has been vali-
dated in English [48] and Spanish [49]. In this sample, the 
overall MDAS Cronbach’s alpha = 0.78 (English = 0.85; 
Spanish = 0.74).

Oral health behaviors
Three oral health behaviors were the focus of this study 
and were assessed via self-report. Weekly frequency of 
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brushing and flossing were each assessed by single ques-
tions: “how many times did you brush/floss your teeth in 
the last week?” Frequencies were retained as continuous 
counts for analyses.

Recent dental visit was determined by reported length 
of time since last dental visit, and recoded to reflect 
whether or not an individual had a dental visit within the 
last 12 months.

Self‑reported oral health indicators
Self-reported periodontal disease status was obtained 
using the first of eight NHANES survey questions [50, 
51], which asked whether or not they thought they might 
have gum disease. Responses were recoded as yes versus 
no/don’t know/prefer not to answer.

Participants reported the number of missing teeth due 
to disease as none, one to five, six or more but not all, or 
all. These responses were collapsed as a dichotomy of one 
or more but not all versus none (no one reported “all”; 
that was an exclusion criterion).

Self-rated oral health status (overall health of teeth 
and gums) was assessed as poor, fair, good, very good, or 
excellent, then was recoded into poor/fair versus good/
very good/excellent, a frequently employed dichotomy 
[52–55].

Subsample 1: Study dental exam training, calibration 
and data collection
Standardized study dental exams were conducted by 
trained and calibrated dental staff in two partner clin-
ics (two dentists and three registered dental assistants 
(RDA) at Innercare; one dentist, one RDA and one 
trained backup recorder at VCC). The clinics identified 
which dental staff should be trained, determined which 
clinic sites would be involved, and provided input on the 
development of a detailed manual of procedures for the 
study dental exams. As part of compliance documenta-
tion, copies of all dental providers’ current licenses were 
requested and kept on file.

The dental teams’ training is summarized in Table  1, 
and included a total of at least 36  h of training for the 
study. There were about 24  h of human subject ethi-
cal trainings to complete four required online modules. 
While these modules could be started/stopped several 
times until finished, were not timed and self-paced, the 
estimated 24 h to finish all four was reported by the den-
tal team feedback as an accurate approximation of the 
required time commitment. There were also 12 h of pro-
ject-specific trainings on study procedures, and didactic 
and hands-on clinical trainings to ensure consistency in 
implementing the study dental exams and recording data. 

Calibration day exercises were conducted in-person on-
site at each clinic by the study co-investigator/Calibration 

Examiner dentist (MIR) for the assessment and calibra-
tion of caries detection, gingival index, probing depths 
and position of gingival margin [57, 58]. The techniques 
to examine oral soft tissues, detect and record decayed, 
missing and filled teeth and measure plaque index, gin-
gival index, periodontal probing, bleeding on probing, 
and gingival margin levels relative to the cementoenamel 
junction were reviewed [57, 58]. The detection of coro-
nal caries was conducted by visual inspection only, per 
the International Caries Detection and Assessment Sys-
tem (ICDAS) criteria whereby an explorer could only be 
used to scrape away plaque to better visualize the tooth 
surface, but was not used to physically detect catches in 
suspected carious lesions [56]. A coronal carious lesion 
was determined if there was a visible break in the enamel 
surrounded by decalcified enamel with visible underlying 
dentin for interproximal carious lesions by transillumina-
tion. See Additional File 3: Calibration Forms.

Three live calibration participants were available dur-
ing each of the three on-site training visits; one par-
ticipated in two different trainings, for a total of eight 
calibration participants (see Additional File 4: Calibra-
tion Participant Characteristics). There was no racial/
ethnic background inclusion criterion, and calibration 
participants could be clinic staff or other established 
clinic patients. Calibration participants provided written 
informed consent before participation, completed a brief 
demographic survey, and received a $50 gift card for their 
participation.

The Calibration Examiner first demonstrated standard-
ized techniques to the examiner(s) on one participant 
in the order that they would be performed in the study 
dental exam. The Calibration Examiner then conducted a 
full mouth examination on the second calibration partici-
pant. Calibrations were completed on the maxillary arch 
with one examiner and mandibular arch with the second 
examiner for the first calibration. If there was not suffi-
cient agreement between the Calibration Examiner and 
the Study Dental Examiner(s), discrepancies were dis-
cussed, and the third calibration participant was selected 
to repeat parts of the exercise where there was not agree-
ment. Successful agreement between the Calibration 
Dentist and the Study Dental Examiner(s) were defined 
for three parameter in Table 2. All Study Dental Examin-
ers met minimum concordance levels prior to examining 
any Subsample 1 study participants (see Additional File 5. 
Study Dentist Examiner Agreement Levels).

Study dental exams followed an approved detailed 
clinical protocol (NIDCR Protocol #17–051-E; see Addi-
tional File 6: REDCap template for the OHBSS study 
dental exam form, and Additional File 7: OHBSS study 
dental exam data collection forms, and Additional File 
8: REDCap study dental form manual). All dental exam 
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data were recorded electronically in REDCap Academic, 
hosted by the University of California San Francisco 
School of Dentistry’s Data Coordinating Center. Compre-
hensive oral health exams are the gold standard objective 
measure of oral health status. Study dental exams were 
primarily visual, along with periodontal probing. First, 
each tooth was assessed as present or absent, then each 
tooth was evaluated. Dental caries burden was assessed 
using the number of Decayed, Missing, and Filled perma-
nent tooth Surfaces Index (DMFS, specifying M missing 
due to caries) [57]), five clinical periodontal indices (Gin-
gival Index, Gingival Margin (GM), pocket depth (PD), 
plaque index, bleeding on probing (BOP)), and presence 
of oral soft tissue lesions and sealants. Determination of 
overall tooth status, classification of DMFS for each tooth 
and each of the periodontal indices followed the proto-
col modifications used in the oral Pediatric HIV/AIDS 
Cohort Study [58, 59].

Overall burden and history of dental disease was 
derived from the DMFS score. The following clinical oral 
health indicators were also tabulated, based on 28 teeth 
(excluding third molars): extent of tooth loss; Decayed, 
Missing, and Filled permanent Teeth (DMFT) and 
untreated decay (D component); and percentage of sites 
with BOP. Clinical attachment levels (CAL) were derived 
from PD and GM scores and used to calculate peri-
odontal disease status based on the Centers for Disease 
Control and Prevention and American Academy of Peri-
odontology (CDC/AAP) case definition [50, 51].

Dental exams were conducted in full for 41 partici-
pants who also had complete surveys between June and 
November 2022 at two California partner clinic sites 
only. Participants had to register with the clinic if they 
were not already an established patient of record there. 
Participants received a $20 Amazon gift card, dental kit, 
summary of any findings and local resources, and referral 
support if needed.

Subsample 2: Repeat survey data collection
All participants were invited to complete the OHBSS 
scale a second time, followed by an interview to probe 

further about actual sources of support for the target 
oral health behaviors and for social support generally. 
These repeat surveys were conducted two to six weeks 
after completing the survey the first time. Participants 
received a $20 Amazon gift card after completing the 
repeat survey and the interview, which lasted about one 
hour (N = 56).

Analysis
Descriptive characteristics were tabulated for the full 
sample and both subsamples, and chi-square tests con-
ducted to check for differences across samples by age 
group, language preference, sex, and marital status. The 
means and standard deviations for the OHBSS scales and 
other continuous measures, and the distributions and 
percentages of categorical variables of interest, were tab-
ulated for the full sample and by language group. Differ-
ences by language group were assessed.

Psychometric properties for the nine OHBSS scales 
were tabulated, overall and by language; details about 
the development, structural fit, and internal consistency 
of the new OHBSS scales were reported elsewhere [25]. 
Spearman correlations were calculated for continuous 
measures to examine convergent validity and divergent 
validity in the full sample and by language group. Differ-
ences by language group were assessed.

For convergent validity, we examined Spearman cor-
relations between OHBSS scales with three validated 
general social support scales (ISEL-12, MSPSS, and 
mMOS), overall and by language. We expected signifi-
cant, positive moderate correlations (0.30–0.50 range) 
between the OHBSS scales and the ISEL-12, MSPSS, and 
mMOS scales and their subscales to indicate adequate 
convergent validity [60]. For MSPSS subscales that dif-
ferentiated by sources of support, we expected sources 
to strongly correlate to the corresponding OHBSS source 
groups. Specifically, we expected to observe significant 
higher positive correlations between the MSPSS-family 
subscale and the OHBSS family social support scales (BF, 
FF, DF), and MSPSS-friends subscale with the OHBSS 
others/friends social support scales (BO, FO, DO).

For divergent validity, we examined Spearman cor-
relations between the OHBSS scales with two other 
validated scales, the SASH scale and SASH subscales, 
and the MDAS. We expected either no significant cor-
relation, or significant but weak correlations (0.10–0.30 
range) between the OHBSS scales and SASH [60]. We 
expected that the SASH would be largely independ-
ent of OHBSS scale scores. We expected either no 
significant correlation, or significant but weak correla-
tions (0.10–0.30 range) between the OHBSS scales and 
MDAS. We expected that MDAS scores would be largely 

Table 2 Calibration minimum concordance levels

Parameter Concordance level

Decayed surfaces A minimal level of concordance 
of 90%

Pocket depths A minimum level of concordance 
of 90% for these measures ± 1 mm

Position of Gingival Margin A minimum level of concordance 
of 90% for these measures ± 1 mm
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independent of OHBSS scale scores, but that they would 
be most strongly related to social support scores from 
dental providers (BP, FP, DP), given the overlapping 
dental visit context of both scales. We expected health 
providers to provide the most social support (and have 
higher scores compared to other sources of social sup-
port) and be related to the MDAS.

Correlations were calculated to explore potential pre-
dictive validity of the OHBSS scales to the self-reported 
oral health behaviors and select oral health status out-
comes (self-reported in the full sample, and clinically-
determined oral health in Subsample 1). We expected 
OHBSS brushing and flossing social support scales (BF, 
BP, BO and FF, FP, FO) to be significantly positively cor-
related with more frequent toothbrushing and flossing in 
the last week. We expected the OHBSS dental care social 
support scales (DF, DP, DO) to be associated with having 
had a dental visit in the past year. We expected signifi-
cant, positive correlations (0.10–0.30 range) between the 
OHBSS scales and the corresponding target oral health 
behaviors. We calculated ANOVAs to compare OHBSS 
scale scores across categorical variables, including self-
reported oral health status indicators. Next, correlations 
and ANOVAs were tabulated for OHBSS scale scores 
and several clinical oral health status indicators among 
Subsample 1 participants. We expected significant, weak 
correlations (0.10–0.30 range) between the OHBSS scales 
and oral health status indicators. OHBSS scales were 
expected to be more strongly positively correlated with 
oral health behaviors than oral health status indicators, as 
the behaviors were more proximal than oral health status 
outcomes.

All correlations and ANOVAs were also calculated 
for English and Spanish language groups separately. Full 
sample and Subsample 1 data analyses were conducted in 
SAS (v9.4, SAS Institute, Cary, NC).

Test–retest reliability was assessed with Subsample 2 
data using R studio (v4.0.3 (2020–10-10), Boston, MA) 
to calculate intraclass correlation coefficients (ICC) esti-
mates and their 95% confident intervals (CI) based on 
a single measure, absolute agreement, and a two-way 
mixed-effects model [61]. This type of ICC model is used 
to assess test–retest reliability if measurements cannot 
be regarded as randomized samples, represent a single 
score rather than an aggregation of multiple scores, and 
the aim is to examine if participants scored the same at 
different time points. In line with these characteristics, 
this psychometric evaluation of the OHBSS scales had a 
non-randomized, repeated-measures design and aimed 
to assess the similarity between single scores across two 
time points (time intervals between two to six weeks). 
Test–retest reliability was examined overall and by 

language. Cicchetti [62] defined ICCs from 0.60 to 0.74 as 
“good” reliability, and above 0.75 as “excellent”.

Results
Table  3 reports the demographic characteristics for the 
Full Sample and both Subsample 1 and 2. The Full Sam-
ple and both subsamples were evenly split by age, and 
nearly evenly split by language of survey administration 
and marital status, per study design. There was an imbal-
ance in composition by sex, with all the samples skewing 
female. In the Full Sample, there were significant differ-
ences by language group, sex, and marital status. In Sub-
sample 1, there were significant differences by sex, and 
in Subsample 2, there were significant differences by lan-
guage group and sex.

Table 4 presents the OHBSS scale scores, by language. 
Five of the nine OHBSS scales’ mean scores were higher 
among Spanish versus English speakers: brushing social 
support from family (BF), brushing social support from 
health providers (BP), flossing social support from fam-
ily (FF), dental care social support from family (DF), and 
dental care social support from health providers (DP). 
For all three oral health behaviors, OHBSS scores were 
higher for social support from health providers and fam-
ily, and they were much lower for support from others/
friends.

Table 5 summarizes the distribution of the three gen-
eral social support scales and their subscales, the SASH 
and MDAS, and self-reported oral health behaviors and 
oral health status. There were significant differences 
by language group for the SASH and MDAS scales. As 
expected, English-speakers had higher SASH scores 

Table 3 Full Sample and Subsample Characteristics

a Significant differences by language, sex, marital status (p < 0.05)
b Significant differences by sex (p < 0.05)
c Significant differences by language, sex (p < 0.05)

Full  Samplea

N = 502
Subsample 1 
Dental  Examsb

N = 41

Subsample 2 
Repeat  Surveysc

N = 56

Age in years

 21–30 267 (53%) 21 (51%) 21 (37%)

 31–40 235 (47%) 20 (49%) 35 (63%)

Language

 Spanish 199 (40%) 20 (49%) 21 (37%)

 English 303 (60%) 21 (51%) 35 (63%)

Sex

 Female 397 (79%) 34 (83%) 49 (87%)

 Male 105 (21%) 7 (17%) 7 (13%)

Marital Status

 Married 188 (37%) 19 (46%) 23 (41%)

 Single 314 (63%) 22 (54%) 33 (59%)
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(overall and in the language and social interaction sub-
scales) than Spanish-speakers. English-speakers also had 
higher MDAS scores than Spanish-speakers.

Participants reported toothbrushing an average of 
12.20 ± 6.78 times in the past week, flossing 5.88 ± 6.18 
times in the past week, and 53% had a past year dental 
visit. About half (53%) rated themselves as having fair/
poor oral health status, one-quarter (25%) indicated they 
had gum disease, and about one-third (37%) were miss-
ing at least one tooth due to disease.

Convergent and divergent validity
Overall, nearly all OHBSS scales were positively and sig-
nificantly correlated with the three general social support 
scales (Table 6). The patterns of correlations for conver-
gent validity were generally consistent with expecta-
tions, though significant correlations observed were of 
a smaller magnitude than hypothesized. Many weak to 
moderate positive correlations ranging 0.10–0.38 were 
observed.

The OHBSS scales’ family and health provider 
sources of support (BF, BP, FF, FP, DF, DP) were sig-
nificantly weakly positively correlated with the overall 
ISEL-12 score and its subscale scores, in the full sample 
(r = 0.152–0.236) and in both languages (r = 0.113–0.301). 
All OHBSS scales were significantly weakly positively 
correlated with the MSPSS-Total score, in the full sam-
ple (r = 0.095–0.243) and in the English-speaking sample 
(r = 0.123–0.278). Several OHBSS scales were signifi-
cantly weakly positively correlated with the MSPSS-Total 
score in the Spanish-speaking sample (r = 0.150–0.229). 
The patterns of correlations for the MSPSS subscales 
generally aligned with expectations by source of sup-
port. Significant positive correlations were observed for 
OHBSS family source of support scales; BF, FF and DF 
scales weakly correlated with MSPSS-Family, in the full 
sample (r = 0.227–0.292) and were weak-to-moderately 
correlated in both languages (r = 0.263–0.332). OHBSS 
family social support scales also significantly weakly 
positively correlated with many of the MSPSS-Significant 
other subscale scores, in the full sample (r = 0.126–0.170) 
and English-speaking sample (r = 0.165–0.207); these 
correlations were not significant in the Spanish-speak-
ing sample. Significant, weak, positive correlations were 
observed for all OHBSS scales assessing social support 
from others/friends and the MSPSS-Friends subscale, 
in the full sample (r = 0.149–0.199) and in the English-
speaking sample (r = 0.177–0.242). Few OHBSS scales 
(FP, DF, DP and DO) were significantly weakly correlated 
with the MSPSS-Friends subscale in the Spanish-speak-
ing sample (r = 0.135–0.207). Most OHBSS scales (except 
FO in the full sample, BO and FO in English, and BO, 

FO, DO in Spanish) were significantly weak-to-moderate 
positively correlated with the mMOS and most of the 
mMOS subscales (r = 0.089–0.384).

Overall, the patterns of findings for divergent validity 
between the OHBSS scales and the SASH and MDAS 
scales were consistent with expectations in the full sam-
ple and by language. Very few (11 of 108 correlations) 
between OHBSS scale scores had significant weak nega-
tive correlations (r < -0.16) with the acculturation and 
dental anxiety scales (Table  7). BF and FF were signifi-
cantly weakly negatively correlated with the SASH in the 
full sample; BF, FF, DF and DP were significantly weakly 
negatively correlated with the SASH-Language subscale 
in the full sample. Only BF was significantly weakly nega-
tively correlated with the SASH-Language subscale in 
the English-speaking sample. Only DP was significantly 
weakly negatively correlated with the MDAS in the full 
sample. A few OHBSS scales (BF, BP, FP, DP) were weakly 
negatively correlated with the MDAS in the English-
speaking sample.

Predictive validity
OHBSS scales exhibited some significant weak posi-
tive correlations with oral hygiene behaviors (Table  8). 
Most OHBSS scales (BF, BP, FF, and FP) exhibited sig-
nificant weak positive correlations with weekly brush-
ing frequency in the full sample (r = 0.105–0.142); BF 
and FF exhibited significant weak positive correlations 
with weekly brushing frequency in the Spanish-speaking 
sample (r = 0.156–0.205). Most OHBSS scales (BF, BP, FF, 
FP and FO) exhibited significant weak positive correla-
tions with weekly flossing frequency in the full sample 
(r = 0.134–0.256); BF, BP, FF and FP were significantly 
weakly positively correlated in the English-speaking 
sample (r = 0.136–0.189), and FF, FP and FO were sig-
nificantly weak-to-moderately positively correlated in the 
Spanish-speaking sample (r = 0.196–0.342).

Dental care social support scores were significantly 
higher in the Spanish-speaking sample than in the Eng-
lish-speaking sample (Table 9). Among participants with 
a recent dental visit in the last year, dental care social 
support from health providers (DP) was significantly 
higher in the full sample and English-speaking sample, 
compared to those without a recent dental visit.

Overall, the findings examining the association 
between the OHBSS scales and self-reported oral health 
status show patterns in expected directions. Adults with 
better oral health status (no periodontal disease, good/
very good/excellent oral health, and not missing any 
teeth due to disease) reported higher social support on 
the OHBSS scale of dental care social support.

There were significant differences in OHBSS scores for 
periodontal disease status by language, with higher social 
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support scores in the Spanish-speaking sample than the 
English-speaking sample (Table  10). In the full sample, 
dental care social support from family (DF) and health 
providers (DP) were each significantly higher for those 
who did not have periodontal disease compared to those 
with periodontal disease.

There were some significant differences in OHBSS 
scores for oral health status by language (Table 11). In the 
full sample, dental care social support from all sources 
(DF, DP, and DO) were each significantly higher for those 
who had good/very good/excellent oral health compared 
to those who had fair/poor oral health.

Table 4 OHBSS social support scale scores, by language

* significant differences by language at p < 0.05 level

Full Sample N = 502
mean ± SD

English N = 303
mean ± SD

Spanish N = 199
mean ± SD

Brushing_Family (BF)* 2.22 ± 1.28 2.06 ± 1.28 2.46 ± 1.24

Brushing_Providers (BP)* 2.80 ± 1.13 2.71 ± 1.18 2.93 ± 1.03

Brushing_Others (BO) 0.92 ± 1.14 0.90 ± 1.17 0.95 ± 1.08

Flossing_Family (FF)* 1.81 ± 1.32 1.69 ± 1.32 1.99 ± 1.31

Flossing_Providers (FP) 2.71 ± 1.22 2.67 ± 1.23 2.78 ± 1.19

Flossing_Others (FO) 0.74 ± 1.10 0.75 ± 1.14 0.73 ± 1.05

Dental Care_Family (DF)* 2.10 ± 1.23 2.00 ± 1.23 2.24 ± 1.22

Dental Care_Providers (DP)* 2.85 ± 1.10 2.74 ± 1.12 3.01 ± 1.06

Dental Care_Others (DO) 0.98 ± 1.12 0.94 ± 1.15 1.03 ± 1.09

Table 5 Distribution of survey measures, overall and by language

* Significant differences by language at p < 0.05 level

Full Sample N = 502 English N = 303 Spanish N = 199

General social support scales and subscales, mean ± SD
 Interpersonal Support Evaluation List (ISEL-12) 24.69 ± 7.35 24.56 ± 7.69 24.88 ± 6.82

 ISEL-appraisal 8.72 ± 2.67 8.70 ± 2.79 8.74 ± 2.50

 ISEL-belonging 7.91 ± 2.89 7.74 ± 3.05 8.17 ± 2.60

 ISEL-tangible 8.06 ± 2.76 8.11 ± 2.85 7.97 ± 2.62

 Multidimensional Scale of Perceived Social Support (MSPSS) Total 5.79 ± 1.66 5.84 ± 1.63 5.70 ± 1.71

 MSPSS-Family 5.33 ± 1.75 5.32 ± 1.76 5.34 ± 1.75

 MSPSS-Friends 5.06 ± 1.76 5.14 ± 1.79 4.93 ± 1.72

 MSPSS-Significant Other 5.65 ± 1.72 5.74 ± 1.69 5.51 ± 1.75

 Modified Medical Outcomes Study Social Support Survey (mMOS) total 3.89 ± 1.05 3.86 ± 1.09 3.94 ± 0.98

 mMOS-emotional 3.62 ± 1.00 3.70 ± 1.01 3.49 ± 0.99

 mMOS-tangible 3.71 ± 0.98 3.76 ± 0.94 3.63 ± 1.08

Other measures, mean ± SD
 Short Acculturation Scale for Hispanics (SASH)* 2.55 ± 0.87 3.08 ± 0.60 1.73 ± 0.49

 SASH-Language* 2.66 ± 1.21 3.45 ± 0.83 1.47 ± 0.56

 SASH-Social Interactions* 2.26 ± 0.68 2.43 ± 0.66 2.01 ± 0.62

 Modified Dental Anxiety Scale (MDAS)* 13.06 ± 6.03 13.77 ± 6.13 11.98 ± 5.71

Oral health behaviors
 Brushing, times in past week, mean ± SD 12.20 ± 6.78 11.90 ± 5.64 12.64 ± 8.00

 Flossing, times in past week, mean ± SD 5.88 ± 6.18 5.56 ± 5.34 6.36 ± 7.27

 Dental visit in last year, n(%) 266 (53%) 172 (57%) 94 (47%)

Self‑reported oral health status, n(%)
 Fair/Poor self-rated oral health 266 (53%) 156 (51%) 110 (55%)

 Periodontal disease 125 (25%) 76 (25%) 49 (25%)

 Missing ≥ 1 teeth due to disease 184 (37%) 91 (30%) 93 (47%)
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There were significant differences in OHBSS scores 
for missing teeth due to disease by language, with higher 
scores among the Spanish-speaking sample than in the 
English-speaking sample (Table 12).

Subsample 1: dental exams
Among the 41 Subsample 1 participants, four (10%) 
were identified to have an unusual oral lesion and were 
referred for follow-up care. About one-quarter (24%) had 
missing teeth due to disease. Participants’ DMFT scores 
revealed a history of dental caries experience. Half (52%) 
had some untreated caries (DT > 0), reflecting unmet 
needs. In terms of periodontal disease status indicators, 
the majority (80%) had mild gingivitis, and 20% had mod-
erate gingivitis. The proportion of sites bleeding on prob-
ing ranged from 0.05 to 0.88. All participants had at least 
one tooth with a plaque index of one or greater. Subsam-
ple 1 participants’ clinical oral health status indicators are 
summarized in Table 13. There were no significant corre-
lations between the OHBSS scale scores and the clinical 
indices. Subsample 1 participants’ OHBSS scale scores 
are summarized in Additional File 9.

Subsample 2 repeat survey: test–retest reliability
Subsample 2 participants’ original and repeat OHBSS 
scores are summarized in Additional File 10. Overall, 
average OHBSS scores appeared consistent across the 
two time points (for example, BF initial average score: 
2.22 vs. repeat BF average score: 2.14). The stability in 
these scores suggests the scales are reproducible, and 
yield consistent results over a short time period, when 
scores should be generally stable. OHBSS scales exhibited 
high test–retest reliability in both languages, with seven 
of the nine intra-class correlation coefficients (ICCs) 
greater than 0.60 in the full sample. The scales exhibited 
lower ICCs in the English-speaking sample, with only 
four of the nine scale ICCs in the “good” range. In the 
Spanish-speaking subsample, all nine ICCs were above 
0.75, and in the “excellent” range. See all ICCs in Table 14.

Discussion
The psychometric properties of the new OHBSS scales 
exhibited acceptable validity, in the full sample of Mexi-
can-origin adults, and in both English and Spanish. Test–
retest reliability was adequate; ICCs were better in the 
full sample and in the Spanish-speaking sample than in 
the English-speaking sample. These new scales measure 
social support for brushing, flossing, and dental care uti-
lization from family, health providers, and others/friends. 
Evidence for OHBSS scales’ adequate structural validity 
and internal consistency (Cronbach’s alphas and McDon-
ald’s omegas) is reported elsewhere [25]. Overall, patterns 

of findings from this study support these scales have 
adequate convergent validity, divergent validity, and test–
retest reliability. In terms of predictive validity, findings 
were mixed. The OHBSS scales demonstrated adequate 
predictive validity for the three oral health behaviors, and 
most of the self-reported oral health status indicators. 
However, there was no evidence of predictive validity 

Table 7 Spearman correlation coefficients for assessing OHBSS 
scales’ divergent validity with SASH and MDAS

SASH Short Acculturation Scale for Hispanics, and subscales for language (lang) 
and social interactions (soc)

MDAS Modified Dental Anxiety Scale
* Correlation is significant at the 0.05 level (2-tailed)
** Correlation is significant at the 0.01 level (2-tailed)

Full Sample (N = 502) SASH SASH_Lang SASH_SOC MDAS

Brush_Family (BF) -0.141** -0.161** -0.024 -0.069

Brush_Provider (BP) -0.058 -0.074 0.016 -0.075

Brush_Others (BO) -0.014 -0.021 0.022 0.018

Floss_Family (FF) -0.091* -0.106* -0.004 -0.030

Floss_Provider (FP) -0.008 -0.015 0.015 -0.073

Floss_Others (FO) 0.011 0.006 0.026 0.014

Dental care_Family (DF) -0.073 -0.095* 0.015 -0.054

Dental care_Providers 
(DP)

-0.072 -0.090* 0.013 -0.099*

Dental care_Others (DO) -0.008 -0.024 0.043 0.003

English (N = 303)
 Brush_Family (BF) -0.098 -0.129* 0.007 -0.114*

 Brush_Provider (BP) -0.030 -0.043 0.019 -0.121*

 Brush_Others (BO) -0.017 -0.020 0.022 -0.039

 Floss_Family (FF) -0.052 -0.070 0.023 -0.034

 Floss_Provider (FP) 0.004 -0.002 0.029 -0.131*

 Floss_Others (FO) -0.029 -0.024 0.010 -0.026

 Dental care_Family 
(DF)

-0.039 -0.059 0.012 -0.075

 Dental care_Providers 
(DP)

-0.002 -0.027 0.052 -0.142*

 Dental care_Others 
(DO)

-0.003 -0.040 0.016 -0.016

Spanish (N = 199)
 Brush_Family (BF) 0.077 0.075 0.049 0.068

 Brush_Provider (BP) 0.131 0.117 0.097 0.052

 Brush_Others (BO) 0.040 0.023 0.041 0.132

 Floss_Family (FF) 0.058 0.047 0.040 0.022

 Floss_Provider (FP) 0.119 0.132 0.034 0.045

 Floss_Others (FO) 0.071 0.045 0.048 0.086

 Dental care_Family 
(DF)

0.069 0.024 0.101 0.022

 Dental care_Providers 
(DP)

0.096 0.094 0.052 0.031

 Dental care_Others 
(DO)

0.100 0.034 0.130 0.055
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of the OHBSS scales and the clinically-determined oral 
health status indicators in Subsample 1. The lack of pre-
dictive validity for the clinical indices may be due to the 
very small subsample size, and that these outcomes are 
more distal than the oral health behaviors.

The OHBSS scores indicated that health providers 
were the most significant source of social support across 
all three oral health behaviors among our large sample 
of Mexican-origin young adults, as evidenced by higher 
mean social support scores for this source group com-
pared to family or others/friends. This is not surprising 
given the dental health context of the OHBSS scales, and 
it is a very notable finding. Other social support measures 
are not designed to capture social support from health 
providers. OHBSS scales will be helpful, as it specifically 
queries the source of support most commonly reported 
as providing social support among Mexican-origin young 
adults. This finding has important implications for poten-
tial future interventions that target improving social 
support from health providers for patients. Dental and 
other healthcare professionals are often seen as trusted 
sources of information [63, 64]. However, racism and 

discrimination could be diluting the potential benefits 
of social support from health providers for the Mexican-
origin population [65–67].

OHBSS scores indicated family members also provide 
social support for engaging in oral health behaviors. Fam-
ily members are often involved in teaching and facilitat-
ing oral hygiene behaviors at home and facilitating dental 
care utilization in multiple ways. Family structures may 
change in young adulthood as individuals may or may not 
live independently or start their own families. “Family” 
is a broad group that can encompass parents, spouses, 
children and others, and the OHBSS scale defined “fam-
ily” to include any family member, whether they resided 
with the participant or not. Supplemental OHBSS analy-
ses investigated the social networks of participants and is 
reported elsewhere [68]. The category of “others/friends” 
did not provide much support for engaging in oral health 
behaviors. The patterns observed for the different sources 
of support groups were as expected, with health provid-
ers providing the most social support, followed by fam-
ily, then others/friends. It is possible that others/friends 
may be a potential untapped source of social support. 

Table 8 Correlations between brushing and flossing social support with self-reported oral hygiene behaviors, by language

* Correlation is significant at the < 0.05 level (2-tailed)
** Correlation is significant at the < 0.01 level (2-tailed)

Weekly Brushing Weekly Flossing

Full Sample English Spanish Full Sample English Spanish

Brush_Family (BF) 0.126** 0.087 0.156* 0.140** 0.136* 0.116

Brush_Provider (BP) 0.105* 0.082 0.125 0.160** 0.117* 0.214

Brush_Others (BO) -0.007 -0.035 0.024 0.055 0.026 0.095

Floss_Family (FF) 0.142** 0.085 0.205** 0.254** 0.189** 0.342**

Floss_Provider (FP) 0.105* 0.085 0.124 0.217** 0.144* 0.315**

Floss_Others (FO) 0.033 0.041 0.018 0.134** 0.094 0.196**

Table 9 Dental care social support scale scores and recent dental utilization, by language

* significant difference in dental care social support scale scores by language, p < 0.05
a significant difference in dental care social support scale scores by dental visit, p < 0.05

Full Sample N = 502 mean ± SD English N = 303 mean ± SD Spanish 
N = 199 
mean ± SD

DENTAL VISIT IN LAST YEAR N = 266 N = 172 N = 94
Dental care_Family (DF)* 2.10 ± 1.23 2.04 ± 1.22 2.22 ± 1.26

Dental care_Providers (DP)* 3.03 ± 0.94a 2.98 ± 0.93a 3.11 ± 0.96

Dental care_Others (DO)* 0.96 ± 1.15 0.95 ± 1.18 1.00 ± 1.10

NO DENTAL VISIT IN LAST YEAR N = 236 N = 131 N = 105
Dental care_Family (DF)* 2.09 ± 1.23 1.95 ± 1.25 2.26 ± 1.20

Dental care_Providers (DP)* 2.65 ± 1.23a 2.42 ± 1.26a 2.93 ± 1.13

Dental care_Others (DO)* 0.99 ± 1.09 0.94 ± 1.10 1.06 ± 1.08
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“Others” can include a wide array of potential sources 
of support, such as community health workers or 
health navigators or home visitors who could facilitate 

navigating barriers to engaging in oral health-promoting 
behaviors.

In terms of language differences, Spanish speakers 
tended to report higher OHBSS scores (reflecting greater 

Table 10 Dental care social support scale scores for self-reported periodontal disease status, by language

* significant difference in dental care social support scale scores by language, p < 0.05
a significant difference in dental care social support scale scores by dental visit, p < 0.05

Full Sample N = 502 mean ± SD English N = 303 mean ± SD Spanish 
N = 199 
mean ± SD

NO PERIODONTAL DISEASE N = 377 N = 227 N = 150
Dental care_Family (DF)* 2.16 ± 1.24a 2.05 ± 1.24 2.33 ± 1.21

Dental care_Providers (DP)* 2.91 ± 1.05a 2.81 ± 1.08 3.08 ± 0.97

Dental care_Others (DO)* 1.00 ± 1.16 0.95 ± 1.16 1.09 ± 1.15

PERIODONTAL DISEASE N = 125 N = 76 N = 49
Dental care_Family (DF)* 1.89 ± 1.20a 1.85 ± 1.16 1.96 ± 1.22

Dental care_Providers (DP)* 2.64 ± 1.22a 2.54 ± 1.19 2.79 ± 1.26

Dental care_Others (DO)* 0.89 ± 1.08 0.92 ± 1.11 0.84 ± 0.85

Table 11 Dental care social support scale scores for self-reported oral health status, by language

* significant difference in dental care social support scale scores by language, p < 0.05
a significant difference in dental care social support scale scores by dental visit, p < 0.05

Full Sample N = 502
mean ± SD

English 
N = 303
mean ± SD

Spanish 
N = 199
mean ± SD

GOOD/VERY GOOD/EXCELLENT
SELF‑RATED ORAL HEALTH

N = 236 N = 147 N = 89

Dental care_Family (DF)* 2.38 ± 1.15a 2.56 ± 1.15a 2.57 ± 1.11a

Dental care_Providers (DP) 3.05 ± 0.95a 3.05 ± 0.90a 3.05 ± 1.03

Dental care_Others (DO)* 1.18 ± 1.21a 1.11 ± 1.20a 1.30 ± 1.23a

FAIR/POOR
SELF‑RATED ORAL HEALTH

N = 266 N = 156 N = 110

Dental care_Family (DF)* 1.85 ± 1.27a 1.76 ± 1.26a 1.97 ± 1.25a

Dental care_Providers (DP)* 2.67 ± 1.19a 2.46 ± 1.22a 2.98 ± 1.08

Dental care_Others (DO) 0.80 ± 1.01a 0.79 ± 1.08a 0.81 ± 0.91a

Table 12 Dental care social support scale scores for self-reported missing teeth, by language

* significant difference in dental care social support scale scores by language, p < 0.05

Full Sample N = 502
mean ± SD

English 
N = 303
mean ± SD

Spanish 
N = 199
mean ± SD

NO MISSING TEETH DUE TO DISEASE N = 318 N = 212 N = 106
Dental care_Family (DF)* 2.07 ± 1.25 1.94 ± 1.22 2.31 ± 1.30

Dental care_Providers (DP)* 2.81 ± 1.16 2.72 ± 1.13 2.97 ± 1.19

Dental care_Others (DO)* 0.95 ± 1.11 0.87 ± 1.08 1.11 ± 1.15

MISSING TEETH DUE TO DISEASE N = 184 N = 91 N = 93
Dental care_Family (DF)* 2.14 ± 1.20 2.12 ± 1.27 2.15 ± 1.13

Dental care_Providers (DP)* 2.92 ± 0.99 2.77 ± 1.09 3.06 ± 0.88

Dental care_Others (DO)* 1.02 ± 1.15 1.11 ± 1.27 0.94 ± 1.01
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social support) than English speakers. Further, Spanish 
speakers tended to have higher OHBSS scores when the 
source of social support was a family member. Familismo, 
a culturally-derived concept that considers both family 
obligations and family connections [69, 70], can shape 
health norms and beliefs. In an oral health social net-
work study of Mexican-origin adults in the midwestern 
US, familismo played a role, and family members were 
frequently sought to discuss dental problems [71]. In 
the present study, it is possible that familismo may be 
stronger among Spanish-speaking participants, who may 
have stronger retention of cultural norms and behaviors 
consistent with their country of origin. Findings showed 
that OHBSS scales were correlated with their respective 
oral health behaviors, with some weak positive correla-
tions. Spanish speakers appeared to have more brushing 
and flossing social support from family members, and 
generally higher scores than English speakers. This could 
again be tied to familismo. If participants live with family 
members, those family members may have more oppor-
tunities to interact with participants at home during the 
times when these daily behaviors are being performed. In 
a study of Canadian adolescents, those that who reported 
less social support from their family (as assessed by 
the MSPSS) brushed less often [72]. Spanish speakers 
also had higher scores on the brushing and dental care 

utilization scales when the source of social support was a 
health provider.

Patterns of findings supported convergent validity 
with three well-cited general social support scales, sug-
gesting that the new OHBSS scales for social support 
specific to brushing, flossing and dental care did capture 
the construct of social support. The OHBSS scales exhib-
ited significant, positive, weak-to-moderate correlations 
that were in a slightly lower range (r = 0.10–0.38), rather 
than in the expected moderate range (r = 0.30–0.50). It 
is possible that the general social support scales selected 
focused more on social support dimensions that were not 
as well represented in the OHBSS scales. OHBSS scale 
items skew more heavily to informational and instru-
mental types of social support, and less on emotional or 
appraisal support [25]. Scores on the OHBSS scales’ dif-
ferent source groups aligned well with the MSPSS scales’ 
different source of support groups for family and friends. 
The highest correlations were between the OHBSS and 
the mMOS; OHBSS also correlated significantly with 
the mMOS tangible and emotional subscales. The pat-
terns of convergent validity findings were similar in the 
English-speaking group, but there were fewer significant 
correlations in the Spanish-speaking group. This could 
be attributed to some cultural differences between the 
language groups. One study of the MSPSS structure sug-
gested that the scale should merge Family and Significant 

Table 13 Clinically-determined oral health status in Subsample 1, overall and by language (N = 41)

DMFT Decayed Missing Filled Teeth, DT Decayed Teeth, FT Filled Teeth, MT Missing Teeth, BOP Bleeding on probing, CDC/AAP Centers for Disease Control and 
Prevention / American Academy of Periodontology
a Based on 28 teeth, third molars excluded

Subsample 1 N = 41 n(%)/
mean ± SD

English N = 21 n(%), mean ± SD Spanish 
N = 20 n(%), 
mean ± SD

Oral health statusa

Extent of tooth loss
 Any missing teeth due to disease 10 (24%) 5 (23%) 5 (25%)

Dental Caries
 Any untreated decayed tooth 22 (52%) 14 (64%) 8 (40%)

 No untreated decayed teeth (DT = 0) 20 (48%) 8 (36%) 12 (60%)

 DMFT 9.19 ± 5.43 9.27 ± 5.81 9.10 ± 5.14

 DT 1.95 ± 2.93 2.59 ± 3.48 1.25 ± 2.02

 FT 6.52 ± 4.85 6.09 ± 4.87 7.00 ± 4.92

 MT 0.71 ± 1.45 0.59 ± 1.30 0.85 ± 1.63

Periodontal Disease
 Proportion of sites BOP 0.39 ± 0.24 0.36 ± 0.23 0.43 ± 0.24

CDC/AAP case definition

 None 8 (20%) 6 (29%) 2 (10%)

 Mild 15 (36%) 9 (43%) 6 (30%)

 Moderate 13 (32%) 3 (14%) 10 (50%)

 Severe 5 (12%) 3 (14%) 2 (10%)
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Other subscales, and that a two subscale structure fit 
better than the three subscale structure in a sample of 
undocumented Hispanic immigrants [73].

In terms of divergent validity, the OHBSS scales exhib-
ited only a few significant but very small negative cor-
relations with acculturation or dental anxiety, thus 
demonstrating that the OHBSS scales measured distinct 
constructs as intended. Future multivariable analyses will 
explore the relationships between acculturation, den-
tal anxiety, and the OHBSS scales further. This analysis 
of psychometric properties focused only on the required 
set of OHBSS items, but there were also optional scales 
developed (described elsewhere, see Finlayson and col-
leagues [25]). Two optional items address social support 
related to dental worries. These items were ultimately 
shifted to an optional list, since it did not appear to be 
applicable for all adults, but very relevant for some who 
suffer from dental-related fears and anxiety. This could be 
a possible direction for future behavioral interventions.

Timing of when the study was conducted could have 
affected survey responses. Data were collected dur-
ing 2022–2023, in the period after shutdowns from 
the COVID-19 pandemic. A recent literature review 
shows that COVID-19 negatively affected at-home 
hygiene routines and limited dental visits [74]. Ameri-
cans delayed dental care during and after the pandemic, 
which likely led to pent-up needs and more intense pro-
cedures among patients served at FQHCs in particular 
[75]. Patterns of care-seeking by insured patients were 
also negatively affected [76]. We recognize the tim-
ing of studying social support in a dental context dur-
ing a global pandemic, and that this may have affected 
results. It is possible that certain types of social support 
may have been less salient for some people, and dental 

behaviors may have changed during and after national 
stay-at-home orders. Future analyses will explore the 
relationships between social support and brushing, 
flossing, dental utilization and other oral health out-
comes in more depth.

Limited clinical oral health data were available. Future 
studies should collect clinical oral health status from a 
larger sample. Young Mexican-origin adults in this sam-
ple, between the ages of 21–40 years old, were expected 
to be relatively healthy overall, but half had untreated 
tooth decay, and a quarter were missing teeth due to dis-
ease, which may be suggest a high disease burden and 
unmet needs. This finding should be interpreted with 
caution due to the very small Subsample 1 size. There 
were not significant correlations between OHBSS scales 
and clinical indicators, though there were significant cor-
relations between OHBSS scales and oral health behav-
iors. The lack of a direct relationship between social 
support and clinical oral health outcomes could be 
because those outcomes are more distal; health behaviors 
may mediate the relationship between social support and 
oral health outcomes. Future analyses will explore the 
potential mediational relationship further.

Dental and other healthcare professionals were iden-
tified as important sources of support that can play a 
role in providing social support for oral health behav-
iors. Dental and other healthcare providers can use the 
OHBSS scales to quickly screen their patients about a 
range of oral health behaviors and available social sup-
port resources and needs, and ideally provide appropri-
ate referrals or resources to support their patients’ oral 
health behaviors. In dental practices, often dental hygien-
ists and dental assistants spend more time with patients 
and provide health education. Health providers are 

Table 14 Test re-test reliability

* ICC = intra-class correlation. ICC coefficients 0.60 to 0.74 are “good”
** ICC coefficients ≥ 0.75 are “excellent”

Subsample 2 (N = 56) Family (F) ICC (95% confidence 
interval)

Health Providers (P) ICC (95% 
confidence interval)

Others/Friends (O)
ICC (95% confidence interval)

Brushing (12 items) 0.613 (0.419, 0.754)* 0.712 (0.555, 0.820)* 0.602 (0.407, 0.745)*

Flossing (12 items) 0.594 (0.397, 0.740) 0.631 (0.443, 0.766)* 0.506 (0.281, 0.678)

Dental Care (14 items) 0.743 (0.598, 0.841)* 0.800 (0.681,0.878)** 0.681 (0.510, 0.800)*

English (N = 35)
 Brushing (12 items) 0.377 (0.050, 0.629) 0.602 (0.338, 0.778)* 0.362 (0.047, 0.615)

 Flossing (12 items) 0.372 (0.056, 0.622) 0.470 (0.162, 0.693) 0.246 (-0.098, 0.535)

 Dental Care (14 items) 0.605 (0.342, 0.780)* 0.726 (0.520, 0.852)* 0.603 (0.341, 0.778)*

Spanish (N = 21)
 Brushing (12 items) 0.851 (0.668, 0.937) ** 0.866 (0.693, 0.944) ** 0.864 (0.699, 0.942)**

 Flossing (12 items) 0.833 (0.633, 0.929) ** 0.846 (0.665, 0.934) ** 0.819 (0.606, 0.923) **

 Dental Care (14 items) 0.877 (0.725, 0.948) ** 0.919 (0.814, 0.966) ** 0.770 (0.511, 0.900) **
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beginning to document social needs in electronic health 
records [77]. FQHCs may have case managers, health 
navigators, or community health workers on staff who 
can screen for social support needs and follow up with 
patients and offer support directly.

Finally, there was evidence of good test–retest reliabil-
ity for all OHBSS scales in the full sample. Test–retest 
reliability by language showed good ICCs for Spanish-
speakers across all OHBSS scales, and that scores were 
stable over the two-to-six week time period. However, 
test–retest reliability was not as robust among English-
speakers, particularly in the OHBSS scales for brushing 
and flossing, and from OHBSS scales assessing social 
support from family and others/friends. Subsample 2 had 
a small sample size that should be considered, together 
with being skewed mostly female, and included more 
English than Spanish speakers.

Strengths and Limitations
This study utilized data from a large sample of Mexi-
can-origin young adult men and women to validate nine 
new OHBSS scales in two languages. A strength of this 
study is that the OHBSS scales were co-created in Eng-
lish and Spanish simultaneously [25], and the sample 
size was powered to support analyzing psychometric 
properties in both languages. Most scales are devel-
oped in only one language initially, and translated later. 
The present study’s approach to scale development 
and validation and reporting psychometric properties 
for the full sample and for both language groups up 
front is a major strength. This study’s priority popula-
tion included both monolingual and bilingual (English/
Spanish) speakers, and our approach was intentionally 
and thoughtfully inclusive of both languages through-
out all stages of scale development and testing and in 
this evaluation of psychometric properties.

Study limitations should be recognized. The partici-
pants all self-identified as Mexican-origin and resided 
in the southwestern US and in the US-Mexico border 
region. The OHBSS scales may perform differently with 
other Hispanic/Latino subgroups (e.g., Puerto Ricans, 
Cubans). There may also be unique and relevant cul-
tural influences on young adults in a border region. 
Notably, the subsample size for the clinical examina-
tion was very small. It was challenging to conduct the 
clinical aspects of this study during and in the imme-
diate aftermath of the COVID-19 pandemic. Although 
clinics were open, there were staffing challenges and 
some planned days with study dental exam appoint-
ment slots that needed to be rescheduled. Participants 
also requested to reschedule study appointments often. 
Further studies are needed to more clearly evaluate 
the direct or indirect relationship of social support to 

clinically-determined oral health. Also, the subsample 
size for test–retest reliability analysis was small; a larger 
sample size should be employed in future studies to 
more clearly establish stability of scores.

Conclusion
This study provides evidence for the convergent valid-
ity, divergent validity and test–retest reliability for the 
nine new OHBSS scales in both English and Spanish, 
in a large sample of Mexican-origin young adults. The 
OHBSS scales exhibited acceptable psychometric prop-
erties and add to the armamentarium of social support 
scales. Culturally and linguistically appropriate, reliable 
and valid instruments are needed for intervention and 
oral health research studies to promote oral health-
related behaviors. These oral health behavior-specific 
scales assess support for oral hygiene behaviors (brush-
ing, flossing) and for dental care utilization from family, 
health providers, and others/friends.
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