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Abstract

Objective—Baseline, persistent, incident, and remittent dipstick proteinuria have never been 

tested as predictors of mortality in an undeveloped country. The goal of this study was to 

determine which of these four types of proteinuria (if any) predict mortality.

Methods—Baseline data was collected from 2000–2002 in Bangladesh from 11,121 adults. Vital 

status was ascertained over 11–12 years. Cox models were used to evaluate proteinuria in relation 

to all-cause and cardiovascular disease (CVD) mortality. CVD mortality was evaluated only in 

those with baseline proteinuria. Persistent, remittent, and incident proteinuria were determined at 

the 2-year exam.
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Results—Baseline proteinuria of 1+ or greater was significantly associated with all-cause 

(hazard ratio (HR) 2.87; 95% C.I., 1.71 – 4.80) and CVD mortality (HR: 3.55; 95% C.I., 1.81–

6.95) compared to no proteinuria, adjusted for age, gender, arsenic well water concentration, 

education, hypertension, BMI, smoking, and diabetes mellitus. Persistent 1+ proteinuria had a 

stronger risk of death, 3.49 (1.64 – 7.41)-fold greater, than no proteinuria. Incident 1+ proteinuria 

had a 1.87 (0.92 – 3.78)-fold greater mortality over 9–10 years. Remittent proteinuria revealed no 

increased mortality.

Conclusions—Baseline, persistent, and incident dipstick proteinuria were predictors of all-cause 

mortality with persistent proteinuria having the greatest risk. In developing countries, those with 

1+ dipstick proteinuria, particularly if persistent, should be targeted for definitive diagnosis and 

treatment. The two most common causes of proteinuria to search for are diabetes mellitus and 

hypertension.
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Introduction

Proteinuria is a known risk factor for cardiovascular and all-cause mortality in patients with 

diabetes mellitus and hypertension (Dineen et al., 1997, Agewall et al., 1997). 

Microalbuminuria has also been shown to be a predictor of cardiovascular and all-cause 

mortality in developed countries in several studies (Hillege et al., 2002, Klausen et al., 2006) 

independent of the presence of diabetes mellitus or hypertension. This would suggest that 

the simple, dipstick test for proteinuria would be an ideal test to screen populations to find 

individuals at high risk of death from all causes and cardiovascular disease. Although 

relevant in all venues, this would be particularly important in undeveloped countries in 

primary care settings with limited resources. Dipstick proteinuria testing is cost-effective 

(less than one half dollar) considering that almost 4 billion individual’s world-wide live in 

moderate poverty making less than five dollars per day(Hossein et al., 2008).

A number of cohort studies using dipstick proteinuria as an exposure have found evidence 

for an increase in total mortality in the middle aged (Wagener et al., 1994, Grimm et al., 

1997, Tanihara et al., 2005, Ha et al., 2006) and elderly (Culleton et al., 2000, Casiglia et al., 

1996). The studies varied in length from a minimum of 10 years (Grimm et al., 1997, 

Casiglia et al., 1996) up to 39 years (Kojima et al., 2014). All studies (Wagener et al., 1994, 

Grimm et al., 1997, Tanihara et al., 2005, Ha et al., 2006, Casiglia et al., 1996, Kojima et al., 

2014) were from developed countries, used baseline proteinuria, and controlled for the two 

major risk factors for proteinuria, hypertension and diabetes mellitus, and still found a 

difference in mortality. However, incident and remittent proteinuria have never or rarely 

been well characterized from a mortality point of view in any study. This study is the only 

one evaluating all types of proteinuria: baseline, persistent, incident, and remittent. The 

objective was to evaluate dipstick proteinuria to determine which of these four types of 

proteinuria are clinically important (predict mortality). In developing countries, competing 
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risks from other causes of mortality that occur at younger ages could theoretically result in 

no increase in mortality from proteinuria.

Methods

Study Participants/Approvals

The subjects were from the Health Effects of Arsenic Longitudinal Study (HEALS) which is 

an ongoing cohort study in Araihazar, Bangladesh (Ahsan et al., 2006). Details of study 

methodology have been reported elsewhere (Ahsan et al., 2006, Pesola et al., 2012). Briefly, 

11,746 adult subjects were recruited to the study from a geographically defined 25 km2 area 

in Araihazar. Baseline recruitment occurred between October of 2000 to May of 2002. 

Women and men were sampled only if married (an eligibility criteria to keep loss to follow-

up to a minimum), aged 18 to 75 (adults), residing in the study area at least 5 years (to be 

potentially exposed to well water that may or may not contain high arsenic levels), and who 

agreed to participate. A standardized questionnaire was used to gather information on 

demographics; height and weight were measured. Blood pressure was measured by trained 

clinicians as previously described (Chen et al., 2007). Diabetes mellitus was defined as 

presence of physician diagnosis and/or on medication for diabetes mellitus.

Study procedures were approved by the ethical committee of the Bangladesh Medical 

Research Council (Dhaka, Bangladesh) and institutional review boards of Columbia 

University (New York) and University of Chicago (Chicago, IL).

Proteinuria including definition of proteinuria types

At the baseline visit dipstick urinalysis was performed on a fresh urine sample by physicians 

using the Chemstrip Micral Test Strips (Roche Diagnostics, USA) and visually read one 

minute after the dipstick. The urine test strip results were based on a color scale that 

quantified proteinuria as absent, trace, 1+, 2+, or 3+ proteinuria. This scale correlates with 

proteinuria of < 10 mg/dL, 10 – 20 mg/dL, ≥ 30 mg/dL, > 100 mg/dL, and > 500 mg/dl for 

protein in the urine.

Baseline proteinuria was defined as proteinuria present during the baseline collection period 

from 2000 to 2002. Persistent proteinuria was defined as proteinuria present during the 

baseline collection period and also present at the 2-year mark. Persistent proteinuria was 

also defined for incident proteinuria as proteinuria present for the first time at the 2-year 

mark and also present at the 4-year mark. Incident proteinuria was defined as proteinuria 

that was not present at baseline but did occur for the first time at the 2-year mark. Finally, 

remittent proteinuria was defined as proteinuria that was present during the baseline 

collection period but was not present at the 2-year mark.

Trace proteinuria as well as 1+ proteinuria were analyzed to determine if mortality 

differences could be found between groups.

Arsenic Exposure Measurements

At baseline, water samples from 5966 tube Wells were collected in 50 ml acid-washed 

tubes. Total arsenic concentrations were measured as previously described (Cheng et al., 
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2004). Arsenic was measured as part of the HEALS study (Smith et al., 2000, Zierold et al., 

2004, Chen et al., 2011) since elevated baseline well arsenic has been associated with an 

increase in all-cause mortality (Argos et al., 2010) and incident proteinuria if increasing 

(Chen et al., 2011).

Mortality Classification and mortality rate

From 2000 to 2013, vital status was assessed by verbal autopsy questionnaire, as noted 

previously (Ronsmans et al., 1998, Argos et al., 2010). Mortality classification used the 

ICD-10 system. All heart disease mortality was ICD-I00 to ICD-I52. Stroke was defined as 

ICD-I60 to ICD-I69. Cardiovascular (CVD) mortality was combined as all heart disease and 

stroke mortality. Renal failure was defined as ICD-N00 to N19. Cancer mortality was 

defined as ICDC00 to C97 and D37 to D48.

The number of days between the baseline interview and date of death or, if alive, date of last 

interview or report of being alive was the calculated follow-up time. For all-cause mortality 

the event was death and for CVD mortality the event was a CVD death. Those without the 

event of interest were censored.

Statistical Analysis

Descriptive analysis were initially used to compare those with and without proteinuria using 

the nonpaired t-test for continuous data and the Chi-Square test for categorical data.

The Kaplan-Meier survival curve was used to compare mortality over time in those with and 

without proteinuria. The logrank test evaluated if there was a difference between groups.

A log minus log survival curve was plotted to check the Cox Proportional Hazards 

assumption of a constant hazard between groups.

The Cox proportional hazards (PH) model was used to estimate hazard ratios (HR) between 

those with proteinuria and those without proteinuria and all-cause and CVD mortality. Full 

models included as a minimum proteinuria, age, and gender, and further adjusted in 

multivariate analysis for the potential confounding variables education (continuous), 

hypertension, BMI (dichotomous with normal of 18.5 to 24.99 as referent), smoking 

(referent as nonsmoker), diabetes mellitus (dichotomous) and arsenic well water 

concentration (continuous).

The Pearson's Chi Square test evaluated whether there was a statistical difference between 

all heart disease, all strokes, all cancers, and all renal failure between those with 1+ 

proteinuria versus those without 1+ proteinuria.

A p value less than 0.05 was significant. Analysis was performed with SPSS 22 (SPSS Inc. 

Chicago, IL, USA).

Results

Of 11,746 original subjects, 11,121 had baseline dipstick data and were included. The 

prevalence of baseline dipstick proteinuria was 7.3% (809/11,121) with a mean age of 37.1 
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years (range: 17 – 75). The breakdown of proteinuria as persistent, remittent, or unknown as 

compared at 2 years to baseline was 1.19% persistent, 5.70% as remittent, and 0.38% as 

unknown secondary to death or no coding. Therefore, 133/809 original dipstick positive 

results were persistent (16.4%). Most were remittent or could not be classified at 2-years.

Table 1 summarizes the baseline data between those with and without 1+ proteinuria. There 

were significant differences in blood pressure between groups.

There was no difference in mortality using all proteinuria as the exposure and no proteinuria 

as the referent (data not shown) at baseline. Using baseline trace proteinuria only as the 

exposure versus no proteinuria also revealed no difference in mortality, either all-cause or 

cardiovascular disease between groups. With dipstick proteinuria at the 1+ and greater level, 

there was a significant difference in mortality. The Kaplan-Meier survival curve shows a 

difference in survival between those with 1+ or greater proteinuria at baseline and without 

proteinuria (trace or no proteinuria at baseline) (Figure 1A). The separation between curves 

was significant by the logrank test (p < 0.01). A log minus log plot of the same data (Figure 

1B) revealed a constant separation between curves over 11–12 years consistent with the 

proportional hazards assumption.

Types of Proteinuria – Baseline, Persistent, Incident, Remittent

Table 2A summarizes the Cox proportional hazards (PH) model revealing a significant 

crude and adjusted hazard ratio (HR) for baseline 1+ proteinuria all-cause mortality when 

followed over 11–12 years (referent is no proteinuria).

Table 2B is a Cox PH model evaluating only those with persistent 1+ or greater proteinuria 

at baseline and also at 2 years. Analysis of trace persistent proteinuria revealed an adjusted 

HR of 1.31 (95% C.I.; 0.79–2.17)-fold greater risk of mortality over 9–10 years. However, 

with 1+ persistent proteinuria, there was a significant 3.4-fold greater mortality risk (referent 

no proteinuria). Thus, a dose-response for persistent proteinuria from none to trace to 1+ 

proteinuria was present.

Incident proteinuria determined from baseline to the 2-year evaluation is summarized in 

table 1 (Online appendix). Tables 1A and 1B reveal adjusted HR of 1.21 (0.91 – 1.61) and a 

1.87 (0.92–3.78)-fold greater risk of mortality using trace and 1+ proteinuria as exposure at 

9–10 years, relative to no proteinuria, respectively. Therefore, a dose-response from referent 

to trace to 1+ proteinuria was present. Tables 1C and 1D eliminate remittent incident 

proteinuria found at year-4 and evaluate incident (year 2) persistent (determined at year 4) 

proteinuria over 9–10 years. The data was limited but does show adjusted HR of 1.42 (0.59 

– 3.44) and 2.30 (0.32 – 16.42) respectively, for trace and 1+ proteinuria. Here, a dose-

response with increased magnitude of effect but no statistical power due to small numbers 

was found.

Remittent proteinuria determined at 2-years revealed no increased risk of mortality over 11–

12 years (data not shown, log rank test p = 0.261 for no difference between groups). The 

referent for remittent proteinuria was no proteinuria at baseline.
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Proteinuria – Gender and Cardiovascular Disease

Tables 2A and 2B (Online appendix) are gender specific models for baseline proteinuria and 

all-cause mortality for females and males, respectively. For females, the risk of all-cause 

mortality was 3.48-fold (95% C.I.; 1.53 – 7.90) greater with 1+ proteinuria at baseline 

relative to no proteinuria (referent no proteinuria at baseline) after adjustment. Similar 

results were found for males with a 2.47-fold (95% C.I.; 1.27 – 4.80) greater risk of all-

cause mortality in men with proteinuria.

Table 3 evaluates all cardiovascular disease (CVD) mortality that includes both heart disease 

and stroke. There was a 3.5 (95% C.I.; 1.81 – 6.95)-fold greater CVD mortality in those with 

1+ proteinuria at baseline, when followed for 11–12 years, compared to those without 

proteinuria (referent no proteinuria at baseline).

There was no difference in cancer or renal failure mortality between proteinuria and no 

proteinuria groups.

There was also no evidence of biological interaction between proteinuria and; arsenic, 

smoking, BMI, sex, or hypertension.

Discussion

This is the first study to find baseline dipstick proteinuria to be a predictor of all-cause 

mortality or CVD mortality in an undeveloped country. At least three studies have found 

dipstick proteinuria at the 1+ or greater level to be a predictor of all-cause mortality (Grimm 

et al., 1997, Ha et al., 2006, Culleton et al., 2000). Our study was comparable with a 2.87-

fold (95% C.I.; 1.71 – 4.80) greater risk of mortality with 1+ dipstick proteinuria versus less 

over 11–12 years, with results similar by gender. For women, the risk of mortality was the 

greatest with a 3.48-fold (95% C.I.; 1.53 – 7.90) greater risk with 1+ dipstick proteinuria at 

baseline compared to other. For men there was a 2.47 fold (95% C.I.; 1.27 – 4.80) greater 

risk of mortality over 11–12 years compared to referent (table 2B, online appendix). 

Therefore, the force of mortality for proteinuria is gender independent.

Our study was unable to find an increased all-cause mortality using dipstick proteinuria at 

only trace level and above in contrast to others (Wagener et al., 1994, Tanihara et al., 2005, 

Casiglia et al., 2000, Kojima et al, 2014). Two studies (Wagener et al., 1994, Tanihara et al., 

2005) were consistent with the current study revealing a similar to higher risk of mortality in 

women compared to men. It is unclear why our study found no exposure-mortality 

relationship using either trace proteinuria as the exposure only or trace and above proteinuria 

as the exposure. One possibility is that heat, dehydration, and exercise can all cause a 

transient reversible proteinuria of no consequence. In tropical Bangladesh these conditions 

are common and may have resulted in false positive reversible proteinuria. In contrast, 1+ 

and higher proteinuria in all populations signifies a much higher level of proteinuria which 

is more likely to signify disease.

One plus persistent proteinuria, determined at the 2-year follow-up, was the strongest 

predictor of mortality with a 3.5-fold greater risk of all-cause mortality over 9–10 years with 
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a dose-response found with trace persistent proteinuria. This finding is more robust than 

several other studies using as exposure trace (Kojima et al., 2014) or 1+ proteinuria as the 

exposure (Grimm et al., 1997, Ha et al., 2006). These studies found a 1.7 to 2.2-fold greater 

all-cause mortality.

Incident dipstick proteinuria and mortality of any kind have never been documented, 

although incident proteinuria has been associated with cardiovascular risk factors such as 

diabetes mellitus, hypertension, increased BMI, smoking, and increased cholesterol in some 

studies (Grimm et al, 1997, Jee et al., 2005) and increasing arsenic exposure in one study 

(Chen et al., 2011). Theoretically, incident proteinuria should be associated with the highest 

mortality since it includes all detectable cases (no bias, Neyman, 1955) and not just 

prevalent cases. Our study found a clear-cut dose-response relationship with incident 

proteinuria and no proteinuria, trace proteinuria, 1+ proteinuria with HRs of 1.0, 1.21, and 

1.87, respectively (table 1A and 1B, online appendix). In addition, on follow-up over 4 years 

(2 years after incident proteinuria was detected), remittent proteinuria was removed and only 

incident persistent proteinuria was analyzed (tables 1C and 1D, online appendix). Clearly, 

the adjusted risks for incident persistent trace and 1+ proteinuria increased compared to all 

incident proteinuria (table 1C and 1D), albeit there was no statistical power to detect 

significant differences. Therefore, more incident proteinuria data is needed to confirm these 

findings. However, the nonsignificant 2.3-fold greater risk of mortality found with 1+ 

incident persistent proteinuria is very clinically meaningful and makes biologic sense 

(Vaughan, 2007, Rothman, 2012). In addition, incident “persistent” proteinuria would be 

expected to have a higher mortality compared to all incident proteinuria that includes false 

positive values (as seen in this study).

Cardiovascular disease mortality was increased in those with 1+ proteinuria at baseline 

compared to those without proteinuria. There was a 3.55 (95% C.I.; 1.81 – 6.95)-fold greater 

risk of dying of CVD (table 3) over 11–12 years with proteinuria than without which has 

been seen before in developed countries (Wagener et al., 1994, Grimm et al., 1997, Tanihara 

et al., 2005, Ha et al., 2006).

Strengths and Limitations

Study strengths include a large general population-based homogeneous sample with 

complete ascertainment of the hard outcome, total mortality. The four basic types of 

proteinuria were all detected and studied in one population, improving comparisons. 

Incident 1+ proteinuria, the unbiased form of proteinuria, was detected and found to have an 

approximate 1.87-fold greater mortality risk compared to no proteinuria, (a novel finding). A 

dose-response with both persistent and incident proteinuria and mortality was found, 

markedly strengthening study findings. The study was also relatively long at 11–12 years 

making it more likely a mortality difference would be found.

Study limitations include using a urine dipstick screening method that can lead to exposure 

misclassification. This occurred since persistent proteinuria at the 2- year follow-up was the 

most powerful predictor of all-cause mortality (table 2B). The misclassification weakness 

turned into a strength since our study clearly demonstrated the usefulness of repeating the 

dipstick and following persistent proteinuria “not” remittent proteinuria. A second weakness 

Pesola et al. Page 7

Prev Med. Author manuscript; available in PMC 2016 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



was the observational nature of the study; it is always possible unknown confounding 

occurred. We think this is less likely since 1+ baseline proteinuria has been found to result in 

all-cause (Grimm et al., 1997, Ha et al., 2006) and CVD mortality (Wagener et al., 1994, 

Grimm et al., 1997, Tanihara et al., 2005, Ha et al., 2006) in previous studies in developed 

countries. Finally, the best test to determine true sensitivity/specificity and accuracy for 

proteinuria/albuminuria is the 24-hour urine collection that can never be done in large 

populations. Therefore, the true exposed/unexposed groups were only approximated. 

Despite this weakness, mortality differences were still found and were undoubtedly 

markedly underestimated.

Mechanistically, the relationship between proteinuria and mortality is unknown. A leading 

hypothesis is that proteinuria reflects vascular damage at the glomerular level that is also a 

reflection of generalized atherosclerosis, the Steno hypothesis (Deckert et al., 1989). The 

generalized atherosclerosis would then promote increased all-cause and cardiovascular 

mortality. Reduction of proteinuria has been well documented to reduce progression to renal 

disease which in and of itself increases mortality (Jafar et al., 2001, Tonelli et al., 2006). 

Proteinuria promotes renal disease progression through tubular toxicity from filtered 

proteins, tubular overload, and direct mesangial toxicity as well as induction of 

inflammatory molecules (Burton et al., 1996, Wang et al., 1999).

Conclusions

This is the first study in a developing country to demonstrate that dipstick proteinuria results 

in an increase in mortality. Theoretically, developing countries such as Bangladesh with 

higher mortalities at younger ages may prevent detection of mortality differences secondary 

to competing risks (Chiang, 1991). We assume competing risks occurred with renal failure 

in this study where no differences were found between proteinuria groups. However, as has 

been shown in developed countries, there can be a greater than 10-fold increased risk of 

renal failure in those with dipstick proteinuria (Ha et al., 2006).

We conclude that baseline 1+ dipstick proteinuria is a gender independent6,8 predictor for 

allcause mortality and a predictor of CVD mortality (Wagener et al., 1994, Grimm et al., 

1997, Tanihara et al., 2005, Ha et al., 2006) in rural Bangladesh. In addition, persistent 1+ 

proteinuria has the highest mortality risk. From a public health standpoint, our study 

suggests that repeat dipstick proteinuria testing is a better method for proteinuria screening 

in contrast to single testing where false positives will occur. One plus proteinuria of any type 

(baseline, persistent, or incident) predicts increased mortality with persistent 1+ proteinuria 

of greatest concern with a more than 3.4-fold risk of mortality over a decade. In developing 

as well as developed countries, repetitive dipstick proteinuria testing is cost effective, rapid 

(takes one minute) and in developing countries should be a preferred method both to detect 

disease and guide treatment. The two most common causes of proteinuria to search for first 

are diabetes mellitus and hypertension. In addition, smoking, elevated cholesterol, and 

obesity (typical CVD risk factors) have been associated with proteinuria and should be 

considered (Grimm et al, 1997, Jee et al, 2005, Pinto-Sietstma SJ et al, 2003).
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Highlights

Proteinuria as predictor of mortality has never been evaluated in an undeveloped country.

All four types of proteinuria have never been evaluated simultaneously in one study.

Three types of proteinuria were predictors of all-cause mortality in Bangladesh.

Persistent 1+ proteinuria was the strongest mortality predictor.

Baseline dipstick proteinuria was a predictor of cardiovascular disease mortality.
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Figure 1. 
A. Kaplan-Meier survival curve for all subjects (n = 11,121) for 1+ dipstick proteinuria 

compared to no proteinuria over 11–12 years in rural Bangladesh. Baseline data collected 

from 2000 to 2002.

B. The log minus log plot reveals a constant difference (hazard) between groups over 11–12 

years consistent with the proportional hazards assumption for 1+ baseline dipstick 

proteinuria. The graph includes all subjects (n = 11,121).
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Table 1

Baseline characteristics of the Bangladesh cohort by 1+ proteinuria status collected from 2000 to 2002.

Variables Proteinuria No Proteinuria p value*

Number (11,121) 81 11040

Age-years, mean (SD) 38.7 (11.2) 37.1 (10.1) = 0.173

Sex

  Female (%) 65.4 56.5 = 0.108

  Male (%) 34.6 43.5

Arsenic well water conc. (ug/L), mean (SD) 86 (114) 101 (116) = 0.239

Education-years, mean (SD) 3.5 (3.9) 3.9 (4.3) = 0.300

BMI-kg/m2, mean (SD) 19.8 (3.2) 20.4 (4.7) = 0.069

SBP in mm Hg, mean (SD) 129.6 (28.5) 114.6 (17.8) < 0.001

DBP in mm Hg mean (SD) 83.8 (17.0) 73.9 (11.8) < 0.001

Hypertension (percent) 43.2 12.5 < 0.001

Smoking (%)

  Never smoked 69.1 64.1 = 0.344

  Current/Ex-Smoker 30.9 35.9

Diabetes (percent) 3.7 1.4 = 0.084

*
p value by nonpaired t-test (continuous) or Chi Square test (categorical).

BMI = body mass index, SBP = systolic blood pressure, DBP = diastolic blood pressure. % = percent.

Diabetes means diabetes mellitus.
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Table 2

Cox regression model with the primary exposure baseline 1+ dipstick proteinuria and primary outcome all-

cause mortality 2A. Table 2B is the same except for 1+ persistent proteinuria. Crude, age adjusted, and fully 

adjusted models. Bangladesh data 2000 to 2013.

A HR (95% C.I.) P value

Baseline Proteinuria

  Crude 3.12 (1.87 – 5.21) < 0.001

  Age Adjusted 2.80 (1.68 – 4.66) < 0.001

Age 1.115 (1.106 – 1.123) < 0.001

Proteinuria

  Adjusted 2.87 (1.71 – 4.80) < 0.001

Age 1.092 (1.083 – 1.101) < 0.001

Sex 1.32 (1.05 – 1.67) < 0.025

Arsenic Well Water 1.001 (1.000 – 1.001) < 0.050

Education 0.98 (0.96 – 1.00) < 0.050

Hypertension 1.73 (1.45 – 2.06) < 0.001

BMI 1.41 (1.21 – 1.64) < 0.001

Smoking 1.66 (1.33 – 2.08) < 0.001

Diabetes 1.81 (1.26 – 2.61) < 0.010

B HR (95% C.I.) P value

Persistent Proteinuria

  Crude 6.10 (2.90 – 12.86) < 0.001

  Age Adjusted 3.20 (1.52 – 6.75) < 0.010

Age 1.116 (1.107 – 1.125) < 0.001

Proteinuria

  Adjusted 3.49 (1.64 – 7.41) < 0.001

Age 1.093 (1.083 – 1.103) < 0.001

Sex 1.40 (1.08 – 1.80) < 0.020

Arsenic Well Water 1.000 (1.000 – 1.001) = 0.173

Education 0.98 (0.96 – 1.00) < 0.050

Hypertension 1.72 (1.42 – 2.08) < 0.001

BMI 1.49 (1.26 – 1.76) < 0.001

Smoking 1.59 (1.25 – 2.03) < 0.001

Diabetes 2.26 (1.55 – 3.30) < 0.001

HR = hazard ratio, Hypertension = blood pressure systolic of at least 140 and/or blood pressure diastolic of at least 90, dichotomous variable, BMI 
= body mass index.

Female is referent for sex. Smoking was ever/never. Arsenic well water concentration is a continuous variable.

Diabetes means diabetes mellitus.
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Table 3

Cox regression model with the primary exposure variable baseline 1+ dipstick proteinuria and the primary 

outcome variable CVD mortality. Crude, age adjusted, and fully adjusted models. Bangladesh data 2000 to 

2013.

HR (95% C.I.) P value

Proteinuria

  Crude 4.62 (2.38 – 8.97) < 0.001

Proteinuria

  Age Adjusted 4.03 (2.08 – 7.83) < 0.001

Age 1.135 (1.122 – 1.149) < 0.001

Proteinuria

  Adjusted 3.55 (1.81 – 6.95) < 0.001

Age 1.108 (1.094 – 1.123) < 0.001

Sex 1.58 (1.09 – 2.31) < 0.025

Arsenic Well Water 1.001 (1.000 – 1.002) = 0.131

Education 0.99 (0.97 – 1.03) = 0.751

Hypertension 2.39 (1.88 – 3.08) < 0.001

BMI 1.30 (1.03 – 1.65) < 0.025

Smoking 1.39 (0.99 – 1.94) = 0.055

Diabetes 2.47 (1.57 – 3.89) < 0.001

HR = hazard ratio, BP = blood pressure, dichotomous, BMI = body mass index. Smoking combines ex-smokers and current smokers with referent 
never smokers. BMI referent is 18.5 – 24.99. Sex referent is female. Arsenic well water concentration is a continuous variable. CVD = 
cardiovascular disease.

Diabetes means diabetes mellitus.
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