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Abstract

Uric acid (UA) is the end product of the metabolic breakdown of purine nucleotides. Recent 

studies have measured UA in saliva in relation to obesity and chronic disease risk. Given the 

increasing prevalence of metabolic syndrome among Latino youth, we examined gender and age 

differences in salivary uric acid (sUA) and weight in a sample of Mexican-origin children (n = 65, 

2 months to 18 years, 49% female) and adults (n = 46, 19–58 years, 72% female). We measured 

weight, height, waist, and hip circumference and collected saliva samples (later assayed for sUA). 

Structural equation models estimated the relationship between age, developmental stage, and 

weight outcomes in relation to sUA levels between genders, while controlling for race. Results 

demonstrate that increased sUA levels were related to higher BMI percentiles in females of all 

ages (β = 0.43, p < .001). There were significant differences in sUA levels between developmental 

stages for girls, with female toddlers having the highest sUA levels (β = .28, p = .02). In an 

interaction between BMI z-score and gender between youth and adults, BMI has a larger effect on 

increasing sUA levels among younger girls (β = 0.27, p < .03) and adult women (β = 0.33, p 
= .02). Levels of sUA may be gender-specific in relation to BMI and developmental stage.
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1 | INTRODUCTION

Uric acid (UA) is proving to be a valuable biomarker for hypertension and metabolic 

syndrome (De Oliveira & Burini, 2012). UA is an end product of dietary and endogenous 

metabolic breakdown of purine nucleotides (Voruganti et al., 2009). At higher levels (e.g., 

hyperuricemia) the probability increases that uric acid crystals may form in the joints, 

leading to acute gout, or in the urinary tract, leading to kidney stones. High levels of UA 

may be caused by high dietary intake of high fructose corn syrup and table sugar, fasting, or 

rapid weight loss, and/or reduced excretion from the kidneys (see Mueller, Kasl, Brooks, & 

Cobb, 1970 for review). Also, higher levels of UA can be indicative of oxidative stress 

(Baldree & Stapleton, 1997; De Oliveira & Burini, 2012; De Oliveira, Moreto, Silveira, & 

Burini, 2013; Ishizaka, Yamakado, Toda, Tani, & Ishizaka, 2014), which among other effects 

potentially reduces telomere length, accelerating cellular aging (Epel, 2009). There is also 

evidence to suggest that acute and chronic psychosocial stressors are related to increased UA 

levels (Acheson, 1969; Aschbacher et al., 2013; Guney et al., 2014; Kasl, Gore, & Cobb, 

1975; Mueller et al., 1970; Thomas, Goodwin, & Goodwin, 1985). Researchers and 

clinicians should take interest monitoring UA levels in youth because evidence suggests that 

it is a suitable predictor of individual differences in cardiovascular disease risks in 

adolescence and adulthood (Jones, Richey, Alpert, & Li, 2008; Mellen et al., 2006; Wang, 

Chen, Hsu, Tang, Wu, & Pei, 2012).

Numerous studies link individual differences in circulating UA to higher blood pressure, 

triglyceride levels, high-density lipoprotein, fasting blood glucose levels, and body mass 

index (BMI) (Ford, Li, Cook, & Choi, 2007; Hayden & Tyagi, 2004). Other research 

suggests that UA secretion has a developmental pattern, with levels increasing from 

adolescence to adulthood (Gillum, 1987; Harlan, Cornoni-Hartley, Leaverton, 1979). Studies 

suggest the increase in UA during the transition to adulthood may be explained by the 

presence of pubertal hormones, vary by gender, and is associated with body weight (Feig, 

Kang, & Johnson, 2008; Garbagnati, 1996; Garbagnati & Boschetti, 1994). There are very 

few studies examining UA among children younger than 4 years old (with the exception of 

Grivna, Pruša, & Janda, 1997) and much less with racial/ethnic minorities in the United 

States (US).

There are few studies reporting UA levels in Latino adults and children (with the exception 

of Voruganti et al., 2009 and Modino et al., 2012). Yet, according to the NHANES 2011–12 

data, the prevalence of obesity among Mexican children ages 2–11 was the highest at 20.9%, 

in comparison to Whites (13.3%) and Blacks (18.8%) (Kaur, Lamb, & Ogden, 2015). 

Similarly, Latino adults have a higher prevalence of obesity than non-Hispanic Whites 

(Flegal, Carroll, Ogden, & Curtin, 2010). Latino adolescents have a higher prevalence of 

metabolic syndrome in comparison to other racial and ethnic groups in the US population 

(Cook et al., 2003; Sun, Pei, Lue, & Chen, 2015). Having more adiposity and higher levels 

of uric acid in youth is associated with metabolic syndrome in children and adolescents 

(Ford et al., 2007; Tailor et al., 2010).

The use of salivary biomarkers in biobehavioral health research, and among such studies that 

include predominantly minority participants in particular, is attracting increasing attention 
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because the collection of saliva is perceived as minimally invasive, and may be more 

culturally acceptable for some, than traditional biospecimens (i.e., blood, urine, or tissue 

samples; Gorodischer, Burtin, Hwang, Levine, & Koren, 1994). The measurement of UA in 

saliva is a relatively new development in salivary bioscience. Studies report a strong positive 

association between UA measured in serum and in saliva (Riis et al., under review; Zhao & 

Huang, 2015), raising the possibility that sUA has the potential to be a promising biomarker 

to examine the relationship between psychosocial and oxidative stress, and to identify 

chronic disease risk in children. To the best of our knowledge, however, we have yet to learn 

whether patterns of uric acid are the same in different age groups and in a racially diverse 

group, such as Mexican infants, children, and their parents. Studies investigating the 

relationship between gender, BMI, and uric acid have not been conducted on Latino children 

younger than 6 years.

1.1 | Present study

This is the first study (to the best of our knowledge) to examine sUA in Mexican-origin 

youth. Aims were to: 1) explore how sUA levels differ among Mexican-origin children, at 

different developmental stages between the ages of 2 months to 18 years, and their adult 

parents; and 2) examine relationships between sUA and BMI percentile between females 

and males. By developmental stage we are referring to different periods of infancy, 

childhood, and adolescence where children will have varying levels of dietary and 

behavioral independence.

2 | METHODS

2.1 | Study design and recruitment

This was a cross-sectional, exploratory study. Participants were Latino families with at least 

one immigrant parent. The research team collected anthropometric, demographic, 

psychosocial, and salivary analyte data. Data collection took place in Phoenix, AZ, and all of 

the families that agreed to participate were Mexican-origin. Cluster probability sampling 

was employed, in which we conducted a simple random selection of 30 census tracts with a 

high location quotient of foreign-born Hispanics/Latinos between 1.8 and 3.6 (range 0.4–

3.6). Although we did not use a formal registry of Hispanic/Latino families in the city of 

Phoenix, there is an estimated 6,775 Hispanic/Latino households with at least one Hispanic 

or Latino householder in the 10 census tracts from which we recruited our families (U.S. 

Census Bureau, 2014). The research team identified potential families by going door-to-door 

in these randomly selected census tracts. We used a Spanish recruitment script that briefly 

described the purpose and procedures of the study.

Families were able to participate in the study if they self-identified as Hispanic/Latino and 

had at least one parent who was an immigrant from a Spanish-speaking, Latin American 

country. We excluded families from participating if the head of household was under the age 

of 18 years, or if the head of household was incapable of providing consent for themselves 

or their children. Following recommendations by Granger et al. (2012), we excluded 

families who had one family member that: just visited the dentist in the last 24 hr; smoked or 

chewed tobacco; had open mouth sores or abrasions; was ill with an acute condition or 
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chronic disease; had a fever; or was taking any medication, including NSAIDs, hormonal 

contraceptives, or beta-blockers (Granger, Hibel, Fortunato, & Kapelewski, 2009).

Upon the head of household and individual family members consenting to participate, we 

gave each family a $50 gift card. Children under the age of six provided an oral assent and 

children above the age of six provided a written assent form. The families also chose a 

pseudonym for which we used to communicate with them via phone. The university 

institutional review board approved this study.

2.2 | Saliva collection and assay

We collected 1–1.8 ml of whole unstimulated saliva from each family member (Granger et 

al., 2007). Participants could not have eaten food, brushed their teeth, or drank liquids, other 

than water, within an hour of providing sample (Granger et al., 2012). Children over the age 

of five provided whole saliva using the passive drool technique, while children under the age 

of six sat on their parent’s lap while the research team held a saliva child swab in their 

mouth for 3 min (Granger et al., 2007). The saliva was expressed from the swab with a 

needleless 5 cc syringe into a 2.0 ml cryovial on site in an effort to ensure sufficient sample 

volumes were donated.

After providing saliva, samples were immediately stored and transported on dry ice. At the 

end of each day, participants’ de-identified saliva samples were transported to the Institute 

for Interdisciplinary Salivary Bioscience Research (IISBR) where they were frozen at −80 

°C until the day of assay.

Saliva samples were assayed in duplicate for sUA using a commercially available enzymatic 

reaction kit specifically designed for use with saliva (Salimetrics, Carlsbad, CA). The assay 

used 10 μl test volume, had a range of sensitivity from 0.78 to 25 mg/dl, average inter- and 

intra-assay coefficients of variation were less than 10% and 5%. The average of the duplicate 

tests were used in the descriptive analyses and for the structural equation models.

2.3 | Anthropometric and survey measures

After collecting the saliva samples, each family member’s weight (SECA 876 Portable 

Scale) and height (SECA Portable Stadiometer) were determined. We also measured the 

smallest part of their waist and the widest part of their hips with a Gulick II measuring tape. 

Adults and children age 2 or older were measured for height standing, while children under 

the age of two were measured recumbent for length. The weight of children under the age of 

2 was taken by having one of the parents be weighed first, in order to tare the scale, and then 

the parent was weighed again with the child in their arms. The difference between the 

parent’s weight from the child’s was shown on the display of the SECA scale. All measures 

were recorded in metric units. The participants took off their shoes and heavier clothing and 

only had form-fitting clothing when we weighed and measured them. Anthropometric data 

were entered on site into a secure online database.

We collected weight, height, or length, in the case of infants, in order to determine each 

participant’s body mass index (BMI) percentile. BMI percentiles were used in place of BMI 

scores because children have fluctuating body weights as a result of their growth (Lindkvist, 
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Ivarsson, Silfverdal, & Eurenius, 2015). BMI percentiles were determined for infants by 

entering their weight and length into an online calculator (Medscape, 2011) based on age-

sex-specific Centers for Disease Control and Prevention (CDC) Growth Charts (Kuczmarski 

et al., 2002). We determined the BMI percentile of youth between the ages of 2 and 20 by 

using a specific Stata program calculating age-sex-specific BMI percentiles based on the 

2000 CDC Growth Charts (Vidmar, Carlin, Hesketh, & Cole, 2004). We determined sex-age-

specific BMI percentiles for each adult by entering his/her age, gender, weight and height 

into an online calculator that also used the 2000 CDC/NCHS Data as the reference 

population.

After collecting the saliva samples and anthropometric measures of each family member, we 

administered a survey to the head of household in the language of their choice (English/

Spanish). We used a tablet-based, interviewer-administered survey that included validated 

psychosocial scales (evaluating the head of household’s psychosocial health) and 

demographic items on family composition, housing status, language use in various settings, 

the self-rated health of the head of household and their family’s health, and the health 

insurance status of all family members. We also queried the head of household’s current 

employment status, education, and literacy. The home visit took approximately 2 hr.

In order to assess the family’s ancestry we first asked the head of household their country of 

origin. If the head of household was US-born then we also asked for the immigrant family 

member’s country of origin. We augmented the race item on the survey to include the four 

US Office of Management and Budget categories (i.e., White, non-Hispanic, Black non-

Hispanic, etc.) and the Latin American caste system categories, which takes into 

consideration racial miscegenation. White and Black racial mixture persons self-identify as 

mulatto, those mixed with White and Indian identify as mestizo, those that were mixed with 

Indian and African descent identified as zambo, and those that identified as African descent 

were moreno.

2.4 | Statistical methods

Since this was the first study (to our knowledge) examining the relationship between 

anthropometric measures and sUA in Mexican-origin children, we lacked pre-existing data 

on standard deviations, means and standard errors in youth’s sUA levels to calculate power 

and estimate a required sample size. Nonetheless, methodologists (Anderson & Gerbing, 

1984; Iacobucci, 2010) suggest a sample size of at least 100 for convergence in a structural 

equation model, where we had a total of 111 participants. Kreft and De Leeuw (1998) 

suggest that the second-level group sizes of multilevel models (in this case, family) should 

be no lower than 25—we had 30 families.

Our preliminary analyses included bivariate analysis of sUA with the demographic and 

anthropometric variables (See Table 3). We noticed that sUA differed by developmental 

stage: 0–2 (infancy), 3–5 (early childhood), 6–12 (middle childhood), 13–18 (adolescence), 

and 19+ years (adulthood) (see Figure 1). Our subsequent sUA models analyzed 

developmental stage and age separately. For development stages, we created a dummy 

variable to examine its relationship to sUA, while controlling for BMI percentile, gender, 

and race.
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To explore patterns of sUA among Mexican-origin children and their parents, we estimated a 

comprehensive structural equation model (SEM) with multiple factors (e.g., age, BMI 

percentile, gender, race, waist-to-hip circumference) that are associated with levels of sUA 

for all individuals and in a two-group model to examine gender differences. We excluded 

children younger than 2 years from the SEM models because 1) there were few in the 

sample (n = 7), 2) they were measured recumbent, unlike the other participants who were 

standing, and 3) their BMI percentiles are based on a different growth grid that is not used in 

the Stata function that transforms youth’s anthropometric data to BMI categories, percentiles 

and z-scores.

The models were estimated using full information maximum likelihood (Enders, 2010) and 

checking the fit between the model and observed data was acceptable (i.e., CFI/TLI was 

greater than0.95 [0.90], RMSEA was less than .05 [.08], and SRMR was less than [.05]).

3 | RESULTS

3.1 | Sample characteristics

The sample (N = 111) consisted of 30 Mexican-origin, low-income families where 53.5% 

reported an annual family income of <$20,000/year. The typical family size was three to 

four persons, with the largest family having eight persons. The average number of children 

in each home was two to three, with a maximum of six. Although these families were 

typically headed by a single-mother, half lived with a male partner, who was often not the 

biological father of the child(ren). The majority (36.7%) of families identified as mestizo, 

zambo (23.3%), and moreno (16.7%). We excluded the Black racial category from the 

models because only one person self-identified as Black (Table 1).

Our sample included 65 females and 46 males. There were 65 youth (ages 2 months to 17 

years) in this sample. Most children were in the middle childhood developmental stage (N = 

24 children, 12 females). Female adults had the highest BMIs (32.51 kg/cm2). There was 

very little variance in waist to hip circumference (0.97 ± .04 cm2) so, this variable was not 

used in estimating the structural equation models. Since mean sUA levels were positively 

skewed, we used the natural log transformation for statistics where a normal distribution was 

needed (See Table 2). A little over a third of the sample (34.6%) was overweight/obese with 

BMIs at or above the 85th percentile, with 24% of those in the overweight/obese categories 

being female (see Table 3).

Examining Figure 1, the highest mean sUA levels were detected in female toddlers (3.09 

mg/dl) and adult males (3.10 mg/dl). In this sample, males in infant and early childhood 

stage have similar mean sUA levels (2.12 and 2.06 mg/dl, respectively), but males in middle 

childhood have the lowest levels (1.52 mg/dl). In contrast, females in middle childhood and 

adolescence have similar mean sUA levels. There were only significant gender differences in 

mean sUA levels among males and females in early childhood, ages 2–5 years (t = −2.19, p 
< .05, assuming unequal variance).

Log mean sUA levels were positively correlated to BMI percentiles (ρ = 0.22, p < .05) and 

those identifying as zambo (ρ = 0.18, p < .0.5). There was an inverse relationship between 
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log mean sUA levels and identifying as mestizo (ρ = −.17, p < .05). Mestizos have lower log 

mean sUA levels than those who identified as zambo. BMI percentiles were positively 

correlated with age (ρ = 0.75, p < .05) and developmental stage (ρ = 0.78, p < .05) (See 

Table 4).

In the comprehensive structural equation model, with all participants, we find that log mean 

sUA levels are higher among those with weights at higher BMI percentiles (β = 0.28, p 
< .01) (See Table 5, Model 1), while controlling for age, gender, and racial caste. Noting the 

gender differences in mean sUA levels, we estimated whether the relationship between BMI 

percentile and log mean sUA levels remained significant between females and males. While 

examining gender separately, females with weights at higher BMI percentiles had higher 

mean log sUA levels (β = 0.43, p < .01). For females, for each increase in BMI percentile 

there is an increase of 1.54 mg/ml in mean sUA levels. Older males had significantly higher 

mean log sUA levels (β = 0.57, p < .04). For males, with each increase in age there is a 1.76 

mg/dl increase in mean sUA levels (See Table 5, Model 2).

Acknowledging differences between developmental stages in the bivariate analysis, we 

examined differences in log mean sUA levels in relationship to developmental stages and 

BMI percentiles. We found that the relationship between BMI percentile on log mean sUA 

remained strong (β = 0.30, p < .001) in the presence of developmental stages and racial caste 

categories. Also, belonging to the early childhood stage was related to higher mean log sUA 

levels (β = 0.37, p < .01), in relationship to the other developmental stages, in which lower 

log mean sUA levels was related to belonging to the middle childhood (β = −.38, p < .001) 

or the adolescent (β = −.29, p < .001) stage. (Table 5, Model 3). However, in the bivariate 

analysis, the highest levels of mean sUA levels were not only seen in females in the early 

childhood developmental stage, but also adult males. So, in the proceeding model we 

examined differences in log mean sUA levels in relationship to developmental stages and 

BMI percentile between males and females.

Examining the relationship between BMI percentile, developmental stage, and race on log 

mean sUA levels by gender (Table 5, Model 4), BMI percentile remained significantly 

related to increased log mean sUA levels in females (β = 0.43, p < .01), but lost its effect on 

males’ log mean sUA levels (β = 0.13, p = 0.40). By splitting the sample by gender we also 

found that females who identified as zambo had significantly higher log mean sUA levels (β 
= 0.25, p = .03), in comparison to other racial castes. By splitting the sample by gender, we 

found developmental differences in females only. There were significant differences in mean 

log sUA levels between females in each development stage, where sUA levels appear to be 

significantly lower for youth in middle childhood (β = −.46, p = .01), in comparison to girls 

in early childhood (95% CI: −1.14 to −.34). Among females, BMI percentile, developmental 

stage and race accounted for 45% of the variance in log mean sUA levels (RV = 0.55) (Table 

5, Model 4).

In the end, we wanted to discern which variable, weight, age, or gender, is most related to 

levels of sUA in Mexican-origin youth and adults. The final model (Table 5, Model 5) 

examines the relationship between age, BMI z-scores, gender and log mean sUA levels 

between youth and adults. Results demonstrate that in both youth and adults, BMI is 
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significantly related to increases in log mean sUA levels. In youth, for every increase in BMI 

z-score, there is an expected increase of 1.26 mg/ml of sUA (95% CI: −.497 to −.030). In 

adults, for every increase in BMI z-score, there is an expected increase of 1.43 mg/dl of sUA 

(95% CI: 0.103–0.62). Among youth, we found younger age (β = −.27, p = .03) was 

significantly related to log mean sUA levels. The older youth in this sample were, the lower 

their log mean sUA levels, where a decrease of 0.96 mg/ml in mean sUA levels (95% 

CI: .002–0.46) was estimated for each year of age. Lastly, among adults being male was 

strongly related to higher log mean sUA levels (β = −.29, p = .03, 95% CI: −.79 to −.27), 

which is consistent with our bivariate analysis (See Figure 1).

Given these results, an interaction effect was created to examine if gender modified the 

effect of BMI on sUA in youth and adults, while controlling for age. An interaction of BMI 

z-scores with gender, between youth and adults, is consistent with our observations in the 

previous models that the effect of higher BMI on increasing sUA levels differs between 

genders and among youth in this sample. BMI matters more in increasing sUA levels among 

younger girls (βintx = 0.27, βage = −.26 p < .03) (95% CI: .04–0.49) and adult women (βintx 

= 0.33, p = .02) (CI: 95% CI: .07–0.60) (results omitted from Table 5.).

4 | DISCUSSION

In this study, we found that there were significant differences in sUA levels in relation to 

developmental stages among female youth, with sUA levels being lower for girls in middle 

childhood and adolescence, even after controlling for BMI percentile and race. We also 

found that larger body mass is positively related to sUA levels in youth and adults, 

particularly among females. Similar to serum uric acid, sUA levels appear to increase 

between adolescence and adulthood among both females and males, but with males having 

higher increases with age. In previous studies with adolescent and adult males, increased 

serum uric acid has been attributed to androgens and higher BMI (Feig et al., 2008; 

Garbagnati, 1996; Garbagnati & Boschetti, 1994).

Another distinct finding in our study was discovering that the highest sUA levels in this 

sample were detected among females in early childhood (ages 2–5). Other studies (Suzuki et 

al., 2012; Tanaka et al., 2015) have identified the gender-specificity of serum uric acid in 

adult populations, but few among youth. One possible explanation for the high sUA levels 

detected in girls in early childhood (ages 2–5) is that they had significantly higher BMI 

percentiles than their male counterparts. Yet, both males and females in early childhood had 

higher sUA levels than those in middle childhood and adolescence. Specifically, sUA levels 

were significantly lower for girls in older childhood developmental stages. Since uric acid is 

also a protective antioxidant, children in the early childhood developmental stage may have 

more UA to protect against infections (Grivna et al., 1997).

We did find a significant relationship between sUA levels and identifying with one of the 

Latin American racial caste categories, particularly zambo females. Some research reports 

that there are higher levels of serum uric acid in older racial and ethnic minorities (age 45–

80) in the US, than among Whites (Alderman, Cohen, Madhavan, & Kivlighn, 1999). 

However, we would need a larger, more diverse sample to detect differences in individual 
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sUA levels between Mexicans and Latinos that self-identify with other US or Latin 

American racial categories. Further studies will be needed to determine whether higher sUA 

levels are also detected in very young children belonging to other racial/ethnic groups and in 

other countries.

4.1 | Limitations and future directions

Future studies of sUA would benefit if they had comparable numbers of females and males 

in the sample, a larger sample size for each developmental stage, and multiple time points of 

saliva collection in order to conduct a moderated mediation analysis of developmental stage 

predicting body mass, and in turn, sUA levels by gender to identify patterns of sUA. Having 

a small sample size limits the generalizability of these results and increases the likelihood of 

committing a Type II error.

It is well known that absorbent materials used to collect saliva have the potential to influence 

the concentration of some salivary analytes (see Granger et al., 2012 for review). This fact 

raises the possibility that the developmental difference observed here in sUA levels is an 

artifact of the different sample collection methods used with children (absorbent swab) and 

adults (passive drool). Fortunately, we have confirmed that the two methods used to collect 

saliva in the present study do not differentially affect sUA levels.

Flow rates were not collected to establish sUA concentration, but in a study just submitted 

for publication elsewhere, Riis et al. (unpublished) measured total protein in saliva (an 

indirect measure of flow rate). The serum-saliva association for UA was unchanged after 

covariation of total protein. Salivary flow rate does not appear to explain a significant 

portion of the variance in sUA levels. Therefore, we have confidence that the interpretation 

of the age-related differences here are not likely to be due to differential collection methods. 

Individual serum UA levels increase after the consumption of purine-rich proteins and 

fructose (Choi et al., 2005; Choi, Ford, Gao, & Choi, 2008; Viazzi, Genovesi, Ambruzzi, & 

Giussani, 2015), and decreases with the consumption of dairy in adults (Choi et al., 2005) 

and breast milk in infants (Kuchan, Ostrom, Smith, & Hu, 2000). Given the strong 

association between serum and salivary UA levels, it is possible that sUA levels are also 

influenced by diet. Logistical and practical constraints coordinating home visits with this 

group of participants made it impossible to expect that families in the study could fast before 

saliva collection. Thus, one alternative explanation for the differences observed here in sUA 

levels might be related to differential diet. Incorporating diet quality data, or requiring 

participants to fast, or both in future studies of sUA would seem well worthwhile.

4.2 | Concluding remarks

This study makes three important contributions. To date, there are few studies examining 

uric acid among very young, US Mexican children. Latinos are the fastest growing ethnic 

group in the US population, yet most US epidemiological studies continue to compare uric 

acid differences between African Americans and Whites (Alper et al., 2005; Gillum, 1987). 

We find developmental differences in sUA levels in females in comparison to males. Unlike 

previous studies (Baldree & Stapleton, 1997; Epel, 2009; Lu et al., 2012) we found that BMI 

percentile or BMI is related to sUA levels, but more so in females. Taken together, these 
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preliminary findings underscore the potential utility of sUA as an index of chronic disease 

risk in studies of obesity, metabolic syndrome, and cardiovascular disease among Mexican-

origin youth and adults.
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FIGURE 1. 
Mean salivary uric acid (sUA) levels (mg/ml) by age group among female and male 

Mexican-origin youth and adults in Phoenix, AZ

Martínez et al. Page 13

Dev Psychobiol. Author manuscript; available in PMC 2020 May 02.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Martínez et al. Page 14

TABLE 1

Socio-demographic family characteristics

Families, N = 30

Family size (R, [M]) 2–8 persons (4.2)

Number of children 1–6 children (2.3)

Years in USA (M ± SD) 10.69 ± 7.49

Years in phoenix 9.91 ± 6.75

Race

 White 7 (23.3%)

 Moreno (black, hispanic-origin) 5 (16.7%)

 Mestizo (indian and white) 11 (36.7%)

 Zambo (black and indian) 7 (23.3%)

Marital status
a

 Married 16

 Living w/ partner 10

 Divorced/separated 4

Annual family income

 <$20,000 16 (53.5%)

 $20,000–$34,999 11 (36.5%)

 $35,000–$49,999 3 (10.0%)

Home ownership

 Rent 28 (93.3%)

 Own 2 (6.7%)

a
Head of household.
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TABLE 4

Correlations between natural log of mean sUA levels with study covariates, n = 110

1 2 3 4 5

1. LsUA —

2. BMI percentile 0.22* —

3. Age 0.15 0.75** —

4. Developmental stage
a 0.07 0.78** 0.95** —

5. Gender
a 0.02 0.12 0.15 0.20** —

6. Black
a −0.14 −0.04 0.03 0.10 0.08

7. Mestizo
a −0.17* 0.01 −0.11 −0.12 −0.05

8. Moreno
a 0.05 0.01 0.05 0.03 −0.15

9. Zambo
a 0.18* −0.03 −0.09 −0.10 0.03

L, natural log transformed variable.

a
Spearman rank correlation.

*
p < 0.10,

**
p ≤ 0.05.
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