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Abstract
Background—Predictors for incident albuminuria are not well-known in population based
cohorts. The purpose of this study was to identify predictors of incident albuminuria in an
unselected, middle-aged population.

Study Design—Observational cohort study

Setting and participants—Framingham Offspring Study participants who attended both the
sixth (baseline; 1995–1998) and eighth (2005–2008) examination cycles.

Predictors—Standard clinical predictors were used. Predictors of incident albuminuria were
identified by stepwise logistic regression analysis with age and sex forced into the model.

Outcomes and Measurements—Albuminuria was defined as urine albumin-creatinine ratio
(UACR) ≥17 mg/g (men) or ≥ 25 mg/g (women). Individuals with albuminuria at baseline were
excluded.

Results—1916 participants were available for analysis (mean age 56 years, 54% women).
Albuminuria developed in 10.0% of participants (n=192) over 9.5 years. Age (odds ratio [OR],
2.09; p-value<0.001), baseline diabetes (OR, 1.93; p-value= 0.01), smoking (OR, 2.09; p-value
<0.001) and baseline log UACR (OR per standard deviation increase in log UACR, 1.56; p-value
<0.001) were associated with incident albuminuria in a stepwise model. An inverse relationship
with female sex (OR, 0.53; p <0.001) and HDL cholesterol (OR, 0.80; p-value=0.007) was also
observed. Results were similar when participants with baseline chronic kidney disease (n=102),
defined as eGFR < 60 mL/min/1.73 m2, were excluded from the model. Age, male sex, low HDL-
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cholesterol, smoking and log UACR continued to be associated with incident albuminuria when
baseline diabetes (n= 107) was excluded. Age, male sex and log UACR correlated with incident
albuminuria after participants with baseline hypertension were excluded (n= 651).

Limitations—Causality may not be inferred due to the observational nature of the study. One-
third of participants did not return for follow-up, potentially attenuating the observed risks for
albuminuria.

Conclusions—The known cardiovascular risk factors of increasing age, male sex, diabetes,
smoking, low HDL cholesterol, and albuminuria within the “normal range” are correlates of
incident albuminuria in the general population.

Index words
Microalbuminuria; albuminuria; proteinuria

Albuminuria, generally defined as levels of urinary albumin excretion above 30 mg/day, is
an independent risk factor for cardiovascular disease.1 The prevalence of albuminuria ranges
from 5 to 7% in unselected individuals2–4 to as high as 40% in patients with hypertension
and diabetes.5 However, the natural history of albuminuria is poorly defined in the "general"
population and in patients with atherosclerotic cardiovascular or kidney disease, with the
important exception of patients with type 1 diabetic nephropathy.

The pathophysiology of albuminuria is widely disputed. Traditionally, increased urinary
albumin excretion is thought to occur as a consequence of localized kidney injury, as
observed in diabetic nephropathy or atherosclerotic reno-vascular disease. Alternatively,
urinary albumin leakage is believed to mirror systemic endothelial dysfunction, serving as
the link between impaired endothelial function and the vascular leak of albumin.6 Recent
studies suggest that inter-individual variability in albumin excretion rates within the
microalbuminuric range reflect endothelial phenotypic variation, determining later
susceptibility to vascular disease and organ damage.6 Albuminuria has also been shown to
independently predict incident hypertension,7, 8 heart failure,9 chronic kidney disease
(CKD)10 and diabetes,11 arguing against albuminuria occurring solely as a consequence of
acquired disease.

In order to better characterize the natural history of albuminuria in the general population,
we sought to identify clinical predictors in the Framingham Offspring Cohort.

Methods
Study Sample

Details of the study design and methods of the Framingham Offspring cohort have been
published previously.12 Briefly, the Offspring cohort is a prospective cohort study composed
of 5124 children, and spouses of children, of the original Framingham cohort.13 Participants
attended Framingham Heart Study clinic examinations approximately every 4 to 7 years.
Each examination visit comprised a detailed medical history, physical examination including
blood pressure measurements, anthropometry, and laboratory assessment of risk factors.
Offspring cohort participants who were examined during the sixth examination cycle (1995–
1998) were included in this study, as both serum creatinine and urinary albumin excretion
were measured at that time. Of a total of 3532 attendees at the sixth examination cycle, 2318
returned for the eighth examination cycle (2005 to 2008). Of these, 57 were excluded due to
missing serum creatinine values, 335 were excluded due to baseline albuminuria (defined as
UACR ≥ 17 mg/g (men) or ≥ 25 mg/g (women)), and 10 were excluded due to missing
covariates, resulting in a final study sample of 1916 participants.

O’Seaghdha et al. Page 2

Am J Kidney Dis. Author manuscript; available in PMC 2011 November 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



The Boston University Medical Center (Boston, MA) Institutional Review Board approved
this study, and all participants supplied written informed consent.

Measurements and Definitions
Urinary albumin-creatinine ratio (UACR)14 was measured on spot morning urine samples.
UACR is a reliable measure of urinary albumin excretion, and is highly correlated with
albumin excretion rates obtained from 24-hour collection.15 Spot urine samples were
obtained during the examination between February 1995 and September 1998, and kept at
−20°C until quantification in October 1998 in Children’s Hospital, Boston, MA. Urinary
albumin concentration was measured using immunoturbidimetry (Tina-quant Albumin
assay; Roche Diagnostics; www.roche-diagnostics.us/). Urinary creatinine was assessed
using a modified Jaffé method; the intra-assay coefficient of variation varied from 1.7% to
3.8%. Albuminuria was defined using the sex-specific cut-points of UACR ≥ 17 mg/g (men)
or ≥ 25 mg/g (women).16

CKD was defined according to the National Kidney Foundation’s KDOQI clinical practice
guidelines (ie, eGFR < 60 mL/min/1.73 m2).17 Glomerular filtration rate was estimated
using the 4-variable Modification of Diet in Renal Disease (MDRD) Study equation.18

Serum creatinine assessment using the modified Jaffé method was performed during the
participants’ sixth examination cycle. To reduce potential inter-laboratory variability, a 2-
step calibration process for serum creatinine was used: a correction factor of 0.23 mg/dL
(20.33 umol/L) was applied to National Health and Nutritional Examination Survey III
(NHANES III) creatinine values to align them with the Cleveland Clinic Laboratory. Our
serum creatinine values were then calibrated to the age- and sex-specific mean values for
serum creatinine levels from NHANES III as previously described.19

Covariate Assessment
Fasting blood samples were used for the measurement of total cholesterol, high-density
lipoprotein cholesterol, low-density lipoprotein cholesterol, triglycerides and blood glucose.
Systolic and diastolic blood pressure measurements were taken as the mean of 2 physician
readings using a mercury sphygmomanometer during the sixth examination. Hypertension
was defined as systolic BP ≥140 mm Hg, diastolic BP ≥90 mm Hg, and/or use of
antihypertensive medications. Self-reported use of medication for hypertension was
recorded during the sixth examination. The pulse pressure was calculated as the systolic
pressure minus the diastolic pressure. The mean arterial pressure was calculated as midpoint
between the systolic and diastolic pressures. Body mass index was defined as an individual’s
weight in kilograms divided by their height in meters squared. Waist circumference was
measured at the level of the umbilicus while the participant was standing. Diabetes was
defined as fasting blood glucose of 126 mg/dL or greater (7 mmol/L) or use of medication
for the treatment of diabetes. Impaired fasting glucose was defined as a fasting blood
glucose of 100 mg/dL to 125 mg/dL among participants not being treated for diabetes.

Statistical Methods
The distribution of demographic characteristics and cardiovascular risk factors between the
192 participants who developed albuminuria over 9.5 years of follow-up and the 1724
participants who remained free of albuminuria over this same period was illustrated using
standard descriptive statistics: chi-Square test for dichotomous and analysis of variance for
continuous variables. We performed step-wise regression analysis with age and sex forced
into the model to determine the most parsimonious set of predictors associated with incident
albuminuria. Stepwise regression models were constructed that contained the following
potential predictor variables: Systolic blood pressure, diastolic blood pressure, mean arterial
pressure, pulse pressure, glucose, diabetes, impaired fasting glucose, total-, LDL- and HDL-
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cholesterol, triglycerides, body mass index, waist circumference, waist to hip ratio, smoking
status, baseline CKD and baseline urinary albumin-creatinine ratio levels. Inclusion of the
preceding potential predictors in the final model required a p-value of <0.05.

Three separate subgroup analyses were performed where participants with baseline CKD,
hypertension and diabetes were excluded from the model and the stepwise procedure was
repeated as described above.

SAS, version 9.1 (SAS Institute, www.sas.com), was used to perform all analyses; a 2-tailed
P<0.05 was considered statistically significant.

Results
Baseline participant characteristics

At baseline, the sample was on average 56 years of age and 54% were women. Participants
who subsequently developed albuminuria tended to be older (61 vs. 56 years) and 60% were
men. They were also more likely to have hypertension and diabetes (Table 1). UACR values
ranged from 10 mg/g to 2901 mg/g and 8 people (0.4%) developed albuminuria >300mg/day
during follow-up.

Overall, 34% of participants (n=1,214) did not return for the follow-up visit. These
participants were generally older (63 vs. 57 years; p<0.001), had higher rates of
hypertension (50 vs. 34 %; p=0.02) and hypertension treatment (35 vs. 22%; p=0.03), higher
systolic blood pressure (133 vs. 126 mmHg; p-value=0.04) and were more likely to smoke
(20 vs. 13 %; p<0.001). Their rates of diabetes (12 vs. 6 %; p-value=0.003) and chronic
kidney disease (14 vs. 4 %; p-value=0.04) were also higher, their mean HDL-cholesterol
concentrations were lower (49 vs. 52 mg/dL; p-value<0.001) and they were more likely to
die during the examination interval (34 vs. 0 %; p-value<0.001).

Predictors of incident albuminuria
During a median follow-up period of 9.5 years, albuminuria developed in 10.0% (n=192) of
the 1916 participants. Results of the stepwise regression model showed that baseline
diabetes (odds ratio [OR], 1.93; p-value=0.01), current smoking (OR, 2.09; p-value<0.001)
and baseline log UACR (OR per standard deviation increase in log UACR, 1.56; p-value
<0.001) were associated with incident albuminuria (Table 2). An inverse relationship with
HDL cholesterol was also observed (OR for each standard deviation increment in HDL
cholesterol, 0.80; p-value<0.001). Results were similar when modeled to identify predictors
of albuminuria as a continuous variable, and when participants who developed new-onset
hypertension (n=473) or new-onset diabetes mellitus (n=127) during the follow-up period
were excluded.

Subgroup analyses
In the first of three subgroup analyses, participants with diabetes at baseline were excluded
from the model (n= 107). Age, male sex, smoking, HDL cholesterol and baseline UACR all
continued to correlate with incident albuminuria (Table 3). In the second subgroup analysis,
participants with hypertension at baseline were excluded (n = 651, Table 3). Log UACR
continued to be associated with incident albuminuria, but the association with DM and HDL
cholesterol was no longer significant in this subset. Finally, participants with baseline CKD,
defined as an eGFR < 60ml/min/1.73 m2, were excluded (n=102); DM, smoking, HDL
cholesterol and baseline UACR all correlated with incident albuminuria (Table 3).

O’Seaghdha et al. Page 4

Am J Kidney Dis. Author manuscript; available in PMC 2011 November 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

http://www.sas.com


Discussion
We have identified increasing age, male sex, diabetes mellitus, smoking, urinary albumin
excretion within the “normal range” and low HDL-cholesterol as predictors of incident
albuminuria in the general population. These observations are consistent across sub-groups
without diabetes and CKD.

Diabetic kidney disease is the most common cause of end-stage kidney disease in the United
States, Europe and Japan,20 and the first sign of kidney involvement in diabetes is often
albuminuria. Observational studies estimate the prevalence of albuminuria amongst people
with type 2 diabetes to be as high as 39%.5 Furthermore, impaired glucose tolerance21 and
sub-diabetic glycemia22 have been shown in association with increased prevalence of
albuminuria in cross-sectional studies of the general population. Data from double-blind
randomized controlled trials have demonstrated that pharmacologic interventions which
lower levels of urinary albumin excretion are associated with delayed progression to diabetic
nephropathy.23, 24 In light of this, our results are consistent with the prior literature that
diabetes is a predictor of incident albuminuria. Those individuals with diabetes at baseline
were almost twice as likely to develop albuminuria after ten years of follow-up, although
this odds ratio is lower than that reported for new-onset kidney disease19 or ESRD.25 This
difference may be due in part to the fact that increased urinary albumin excretion is a
common, but not universal finding in diabetic nephropathy.26 Finally, predictors of incident
albuminuria were similar after excluding prevalent chronic kidney disease from the analysis
model, suggesting these two entities are etiologically distinct.

Low HDL cholesterol levels are associated with progression from microalbuminuria to
macroalbuminuria in diabetes,27 but the relationship at disease outset is less clear. A recent
analysis of lipid abnormalities and incident kidney disease demonstrated higher total
cholesterol, non-HDL-cholesterol, triacylglycerol, apolipoprotein AII (Apo-AII) and Apo-B
and Apo-B/Apo-AI and triacylglycerol/HDL-cholesterol ratios (but not HDL-cholesterol
alone) at baseline increased the risk of incident albuminuria in a prospective cohort of
people with type 1 diabetes.28 However, in multivariable analysis, high (not low) HDL
subfraction 3 (HDL3) was predictive of incident albuminuria. Similarly, low HDL
cholesterol was not a correlate of incident albuminuria in a longitudinal study of
dyslipidemia and abnormal urinary albumin excretion in adolescents with type 1 diabetes.29

The present study contrasts with these findings, and extends our knowledge, in that it
identifies low HDL cholesterol as an independent predictor of incident albuminuria in a
community-based population, even after participants with diabetes were excluded from the
analysis.

Cigarette smoking has been associated with development of persistent albuminuria30, 31 as
well as overt nephropathy31 in people with diabetes. However, the relationship in those
without diabetes is less clear. Cross-sectional analyses of individuals free of diabetes in
Europe and Asia demonstrated an increased likelihood of albuminuria in cigarette smokers
and suggested a dose-dependant relationship.32–34 However, a subsequent longitudinal
analysis in the PREVEND study demonstrated no association between smoking and
progression of albuminuria, nor between smoking cessation and regression of albuminuria.35

The present work helps better define the longitudinal relationship between smoking and
incident albuminuria, demonstrating an association between the two, independent of the
effect of diabetes. We observed that smoking pack years was also associated with increased
albuminuria risk, indicating a dose-dependent relationship. Furthermore, former smokers
were also at increased risk in the present analysis.
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In susceptible people with diabetes, urinary albumin excretion appears to occur along a
continuum, with individuals in the “high-normal” range at increased risk of developing
incident albuminuria in later life.36, 37 There is less known of the natural history of urinary
albumin excretion in those without diabetes, but the available literature suggests that rates of
urinary albumin excretion remain stable over time.35, 38 The present work challenges this
hypothesis by demonstrating a relationship between baseline urinary albumin excretion
within the normal range and the later development of incident albuminuria in among
individuals without diabetes. This observation was also demonstrable when individuals with
chronic kidney disease or hypertension were excluded from the model.

Smoking may induce albuminuria through the formation of advanced glycation end
products,39 compounds shown to increase vascular permeability40 and promote pathological
vascular changes.41 An alternate explanation is insulin resistance: smoking has been linked
to insulin resistance in individuals without diabetes,42, 43 and a correlation between the latter
and albuminuria is seen in observational studies.44 Proteinuria in diabetic kidney disease has
been shown to occur by several mechanisms, including glomerular hyperfiltration,
endothelial cell injury, diminished endothelial glycocalyx, altered VEGF (vascular
endothelial growth factor) signaling, decreased negative charge and irregular thickening of
the glomerular basement membrane, podocytopenia and foot process widening and
effacement due to disruption of the actin cytoskeleton.45

There are several important implications of this work. First, the finding that baseline UACR
predicts incident albuminuria in individuals without diabetes challenges the view that intra-
individual urinary albumin excretion rates are static. In some, urinary albumin excretion in
the upper “normal range” may represent an early manifestation of pathological urinary
albumin leakage, and the current cut-offs used for the definition of albuminuria may not be
valid, as has been suggested elsewhere.46 Second, the finding that smoking is longitudinally
correlated with incident albuminuria independent of diabetes supports the existence of
glycemia-independent mechanisms of pathological albumin leakage. Finally, the observation
that low HDL-cholesterol predicts incident albuminuria argues against altered lipolysis due
to kidney disease as the cause of this lipid abnormality,47 and implies a possible role for
dyslipidemia in the pathogenesis of albuminuria.

It is notable that hypertension or systolic blood pressure was not an independent risk factor
for incident albuminuria in our study. Whereas hypertension is strongly associated with
albuminuria in longitudinal series of individuals with diabetes,30, 37, 48 this has not been
borne out in follow-up studies of the general population.38, 49 Cross-sectional studies
demonstrate an association between hypertension and urinary albumin,50 and the urinary
albumin excretion rate also appears to correlate with incremental levels of systolic blood
pressure.51 These observations may be explained by acute, hypertension-mediated
hemodynamic changes at the glomerular level, hyperfiltration and reduced proximal tubular
resorption of albumin.52 The finding that treatment of hypertension is strongly associated
with reduction, and even normalization, of urinary albumin excretion is consistent with this
hypothesis.38, 53

There are several strengths to this study, including the well-characterized participants from
the Framingham Heart Study, well-defined cardiovascular disease risk factors, and UACR
present at two points in time. However, there are also several limitations. First, UACR was
assessed on only a single urine specimen in our sample. Previous studies suggest that urinary
albumin levels exhibit considerable intra-individual variability,54 which could lead to
misclassification. Despite this, national practice guidelines recommend the use of spot
specimens for UACR due to ease of use and robust correlation with 24-hour collections.14

Also, urine was stored at −20°C, as opposed to − 80°C, for between 1 month and 3 ½ years.
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Freezing samples per se can result in an underestimation of urinary albumin by as much as
30%,55 and freezing at − 80°C is believed to attenuate this degradation. However, this is
effect is most pronounced when using HPLC-based assays, being less pronounced when
using immunoassays as in this analysis.55 Second, our sample was predominantly of
European ancestry, limiting the generalizability of our results. Third, we did not have
information on insulin resistance for the baseline exam cycle. This is pertinent, as insulin
resistance is associated with the development of albuminuria.61 Fourth, nearly one-third of
participants did not return for the eighth exam cycle, with indication of a survival bias,
potentially attenuating the observed risks associated with albuminuria. Finally, the
Framingham Heart Study is an observational cohort, and causality cannot be inferred.

In conclusion, the known cardiovascular risk factors of increasing age, male sex, diabetes,
current smoking, low HDL cholesterol and albuminuria within the “normal range” are
correlates of incident albuminuria in the general population. Further research is necessary to
illuminate the underlying mechanisms of the observations, and to establish whether the
identified factors form part of the causal pathway of albuminuria.
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Table 1

Baseline characteristics of study participants by albuminuria at follow-up*

Characteristic Albuminuria at follow-up** P value***

No (n=1724) Yes (n=192)

Age (years) 56 (9) 61 (9) <0.001

% Women 55.1 (949) 40.1 (77) <0.001

Hypertension (%) 32.7 (563) 45.8 (88) 0.4

Systolic BP (mmHg) 125(17) 132(20) 0.07

Diastolic BP (mmHg) 75 76 0.4

Mean arterial pressure, mmHg 92 95 0.1

Pulse pressure, mmHg 50 55 0.07

Hypertension treatment (%) 20.9 (361) 32.8 (63) 0.2

Diabetes status (%) 4.8 (83) 12.5 (24) 0.008

Fasting glucose 99 (19) 107 (30) 0.002

Impaired fasting glucose(%) 30 35 0.9

Total Cholesterol, (mg/dl) 206 205 0.6

HDL Cholesterol (mg/dl) 52(16) 47(15) 0.004

LDL Cholesterol, (mg/dl) 127 130 0.6

Triglycerides§, (mg/dl) 111(78,164) 127(90,187) 0.3

Current smoking (%) 12.7 (218) 17.2 (33) 0.001

Former smokers (%)§§ 38 48 0.3

Smoking, pack years 12.7 23.5 <0.001

Body mass index 27.7(5.0) 28.6(5.0) 0.08

Waist circumference, (cm) 38 39 0.3

Waist-to-hip ratio 0.92 0.96 0.2

Baseline UACR (mg/g)§ 4.7 (2.1, 8.8) 6.1 (2.9, 12.1) <0.001

Baseline eGFR ml/min/1.73m2 90(23) 89(29) 0.07

Baseline CKD (%) 4.9 (84) 9.4 (18) 0.1

*
Data presented mean with standard deviation in parenthesis for continuous variables or percent (no.) for categorical data

**
Albuminuria defined using the sex-specific cut-points of UACR >17 mg/g (men) or > 25 mg/g (women)

***
Age and sex adjusted, except age (which is sex adjusted) and sex (which is age adjusted)

Conversion factors for units: LDL, total, and HDL cholesterol in mg/dL to mmol/L, × 0.02586; triglycerides in mg/dL to mmol/L, × 0.01129;

eGFR mL/min/1.73 m2 to mL/s/1.73 m2, × 0.01667; glucose in mg/dL to mmol/L × 0.055

§
Data shown as median (25th, 75th percentiles)

BP, blood pressure; CKD, chronic kidney disease; eGFR, estimated glomerular filtration rate; HDL, High Density Lipoprotein; LDL, Low Density
Lipoprotein; UACR, urinary albumin-creatinine ratio
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Table 2

Correlates of incident albuminuria after 9.5 years of follow-up*

Characteristic OR (95% CI) P-value

Age (per decade increase) 2.09 (1.73, 2.53) <0.001

Sex (Women vs Men) 0.53 (0.39, 0.73) <0.001

Diabetes status (yes vs. no) 1.93 (1.15, 3.23) 0.01

HDL cholesterol (per 1 SD increase)** 0.80 (0.68, 0.94) 0.007

Current smoking (yes vs. no) 2.09 (1.36, 3.22) <0.001

Log UACR (per 1-SD increase)*** 1.56 (1.26, 1.92) <0.001

*
Step-wise analysis included: Systolic blood pressure, diastolic blood pressure, mean arterial pressure, pulse pressure, diabetes, impaired fasting

glucose, glucose, Total-, LDL- and HDL-cholesterol, triglycerides, body mass index, waist circumference, waist to hip ratio, smoking status,
baseline CKD and baseline urinary albumin-creatinine ratio (UACR) levels; table presents results with p-value < 0.05

**
Sex-specific HDL standard deviation is 15.8 mg/dl in women and 12.1 mg/dl in men

***
Sex-specific SD for log UACR was 1.3 in women and 1.5 in men

Conversion factors for units: HDL cholesterol in mg/dL to mmol/L, × 0.02586;

Abbreviations: CI, confidence interval; HDL, high density lipoprotein; OR, Odds Ratio; UACR, urinary albumin-creatinine ratio; LDL, low-
density lipoprotein
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Table 3

Subgroup analyses of incident albuminuria

Characteristic OR (95% CI) P-value

No diabetes at baseline (n=1809; 168 cases)

   Age (per 10 year increase) 2.01 (1.65, 2.45) <0.001

   Sex (Women vs men) 0.56 (0.40, 0.78) <0.001

   HDL cholesterol (per 1 SD increase)* 0.78 (0.65, 0.93) 0.006

   Current smoking (Yes vs. no) 1.91 (1.21, 2.99) 0.005

   Log UACR (per 1 SD increase)** 1.45 (1.17, 1.79) <0.001

No hypertension at baseline (n=1265; 104 cases)

   Age (per 10 year increase) 1.86 (1.47, 2.37) <0.001

   Sex (Women vs men) 0.60 (0.40, 0.91) 0.02

   Log UACR (per 1 SD increase)** 1.51 (1.15, 1.98) 0.003

No CKD at baseline (n=1814; 174 cases)

   Age (per 10 year increase) 2.08 (1.70, 2.54) <0.001

   Sex (Women vs men) 0.52 (0.37, 0.72) <0.001

   Diabetes (Yes vs. no) 2.05 (1.21, 3.49) 0.008

   HDL cholesterol (per 1 SD increase)* 0.72 (0.60, 0.86) <0.001

   Current smoking (Yes vs. no) 2.12 (1.35, 3.33) 0.001

   Log UACR (per 1 SD increase)** 1.52 (1.22, 1.89) <0.001

*
Sex-specific HDL standard deviation is 15.8 mg/dl in women and 12.1 mg/dl in men

**
Sex-specific SD for log UACR was 1.3 in women and 1.5 in men

Abbreviations: CKD, chronic kidney disease; CI, confidence interval; HDL, high density lipoprotein; OR, Odds Ratio; UACR, urinary albumin-
creatinine ratio
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