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Abstract: BACKGROUND This study investigated the association of postprandial plasma glucose (PPG) with 

cancer mortality using a general cohort of US adults. METHODS This cohort study included 14,860 US adults who 

attended the third National Health and Nutrition Examination Survey from 1988 to 1994, with mortality being 

followed up to December 31, 2019. The experimental exposures were levels of plasma glucose, including PPG 

with a fasting time of 0-3.9 h (PPG0-3.9h) and 4-7.9 h (PPG4-7.9h), plasma glucose with a fasting time ≥ 8 h (PGfasting), 

and plasma glucose at 2 h after oral glucose tolerance test (PG2hOGTT). Plasma glucose-associated cancer mortality 

risk was assessed using Cox proportional hazards models. RESULTS A 1-natural-log-unit increase in PPG4-7.9h was 

associated with a higher multivariate-adjusted risk for cancer mortality [hazard ratio (HR), 3.24; 95% confidence 

interval (CI), 1.50-7.00]. However, PPG0-3.9h, PGfasting, PG2hOGTT, hemoglobin A1c, and insulin were not significantly 

associated with cancer mortality. The positive association of PPG4-7.9h with cancer mortality remained in those 

without a prior diagnosis of cancer. CONCLUSIONS High PPG4-7.9h is associated with a higher cancer mortality 

risk in US adults. Lowering PPG4-7.9h may reduce cancer mortality. 
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Introduction 

Cancer mortality is the leading cause of death before age of 70 years in 57 countries including the 

US, Canada, most European countries, China, and Australia.1 It is estimated that 10 million people died 

of cancer worldwide in 2020.1 Therefore, there is an urgent medical need to identify modifiable risk 

factors to develop preventative strategies to reduce cancer mortality in the general population. 

Diabetes is frequently found to be associated with high risks of cancer incidence2-4 and cancer 

mortality.3,5,6  Postprandial plasma glucose (PPG) has long been recognized to play an important role 

in diabetes-associated complications.7-11 However, it is unknown whether PPG is associated with cancer 

mortality in the general population. 

Only one study12 has investigated the association between PPG and cancer mortality. That study 

investigated PPG at 2 h after breakfast in 1,582 Japanese patients with type 2 diabetes and found that 

PPG was positively associated with cancer mortality after a median follow-up of 19.4 years.12 That study 

has some limitations. First, measuring glucose at 2 h after a meal may not be ideal, as variation in diet 
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could change PPG by more than 20 mg/dL,13 and variation in blood collection time (2 ± 0.5 h in 

practice12) could introduce bias as PPG could be time-sensitive around 2 h.13 Second, the use of 

antidiabetic medications could produce bias, as these medications affect PPG.  

It has been shown13 that plasma glucose returned to baseline four hours after a meal regardless of 

mealtime (breakfast, lunch and dinner) and meal type (normal or high carbohydrate, eFigure 1 in the 

Supplement). In addition, a population-based study showed that PPG reached a relatively stable state 

only from 4 h after a meal in 34,907 US adults.14 Therefore, the current study categorized PPG as 0-3.9 

h (PPG0-3.9h) and 4-7.9 h (PPG4-7.9h).  

 

Figure 1. Study participants. HbA1c, hemoglobin A1c; NHANES III, the third National Health and 

Nutrition Examination Survey; OGTT, oral glucose tolerance test; PG, plasma glucose; PPG, 

postprandial plasma glucose. 
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This study aimed to investigate whether PPG (PPG0-3.9h and PPG4-7.9h) was associated with cancer 

mortality using a representative cohort of US adults who attended the third National Health and 

Nutrition Examination Survey (NHANES III) from 1988 to 1994. As antidiabetic medications affect PPG 

levels, this study excluded participants with prescribed diabetes medications. Therefore, participants 

of this study represented US general adult population excluding those with prescribed diabetes 

medications. Among the study participants, 626 had a hemoglobin A1c (HbA1c) of ≥6.5% and 413 had a 

prior diagnosis of cancer. 

Methods 

Study Participants  

A total of 15,877 adults aged ≥ 20 years who attended the NHANES III had recorded plasma 

glucose data. Those who did not have a fasting time (N=16), follow-up time (N=10), or HbA1c (N=74) 

were excluded. In addition, those who were prescribed insulin or other diabetes medications (N=917) 

were excluded, as these drugs affect plasma glucose levels. Therefore, the remaining 14,860 participants 

were included in this cohort study, among which 4.2% had an HbA1c of ≥ 6.5% (Figure 1). They 

comprised 888 participants whose plasma glucose was measured from blood taken with a fasting time 

of 0-3.9 h (Sub-cohort 1), 4,648 with a fasting time of 4-7.9 h (Sub-cohort 2), and 9,324 with a fasting time 

of ≥8 h (Sub-cohort 3). The plasma glucose in these sub-cohorts was termed PPG0-3.9h, PPG4-7.9h, and 

PGfasting, respectively (Figure 1). Among Sub-cohort 3 (fasting), 3,759 participants had plasma glucose 

at 2 h after an oral glucose tolerance test (OGTT) with 75 g glucose, which plasma glucose was termed 

PG2hOGTT in this study. NHANES III was approved by the National Center for Health Statistics 

Institutional Review Board.15 All participants provided written informed consent. 

Exposures  

Exposure of the study was plasma glucose, including PPG0-3.9h, PPG4-7.9h, PGfasting, and PG2hOGTT. 

Plasma glucose was measured using the hexokinase-mediated reaction method with a high precision 

(interassay coefficient of variation, <2.5%).16 

Outcomes 

Data on mortality from all causes and cancer (C00-C97) were directly retrieved from NHANES-

linked mortality files17 with underlying cause of death being coded according to the International 

Classification of Diseases, 9th Revision (ICD-9) or the International Classification of Diseases, 10th 

Revision (ICD–10).18,19 Follow-up time was the duration from the time when the participant was 

examined at the Mobile Examination Center until death, or until the end of follow-up (December 31, 

2019), whichever occurred first.20,21 

Confounders 

Confounding covariates included age (continuous), sex (male or female), ethnicity (non-Hispanic 

white, non-Hispanic black, Mexican-American, or other), body mass index (continuous), education 

(<high school, high school, >high school, or unknown), poverty-income ratio (<130%, 130%-349%, 

≥350%, or unknown),22 and survey periods (1988-1991 or 1991-1994). Lifestyle confounders included 

physical activity (inactive, insufficiently active, or active),17 alcohol consumption (never, <1 drink per 

week, 1-6 drinks per week, ≥7 drinks per week, or unknown),23 and smoking status (past smoker, 

current smoker, or other). Clinical confounders included systolic blood pressure (continuous), total 

cholesterol (continuous), high-density lipoprotein (HDL) cholesterol (continuous), HbA1c (continuous), 

and family history of diabetes (yes, no, or unknown). In addition, fasting time (continuous) was 

adjusted in the analyses. 

Statistical Analyses 
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Baseline characteristics were presented as median (interquartile range) for not normally 

distributed continuous variables, mean (standard deviation) for normally distributed continuous 

variables, or number (percentage) for categorical variables. Differences in continuous variables between 

two groups were analyzed using Mann Whitney U test (not normally distributed) or Student’s t-test 

(normally distributed). Differences among categorical variables were analyzed using Pearson's chi-

square test.18 

Out of 14,860 participants, a total of 335 (2.3%) had missing data including body mass index 

(N=38), systolic blood pressure (N=28), total cholesterol (190), or HDL cholesterol (N=271). The missing 

data were imputed via multiple imputation by chained equations, with 20 imputed data sets being 

created.19,24 Little’s test showed that the missing data were not missing completely at random (P<0.001). 

In all the regression analyses, body mass index, systolic blood pressure, total cholesterol, HDL 

cholesterol, and HbA1c were natural log transformed to improve data distribution.   

Cox proportional hazards models were used to calculate hazard ratios (HRs) and 95% confidence 

intervals (CIs) of plasma glucose (continuous) or HbA1c (continuous) for mortality.25 In further analyses, 

plasma glucose was treated as a dichotomous categorical variable using the top decile as the cutoff, as 

8.5% of adults may have diabetes according to the World Health Organization,26 or using clinical cutoffs 

[200 mg/dL for high PG2hOGTT,27,28 and 126 (criterion after 1997)27,28 or 140 mg/dL (criterion before 1997)28 

for high PGfasting]. Further analyses were conducted with stratification of a prior diagnosis of cancer. 

The association of PPG4-7.9h with HbA1c was analyzed by linear regression and Pearman’s rho 

analysis.29 Receiver operating characteristic (ROC) curves30 were constructed and the area under the 

curve (AUC) was calculated to assess the discriminatory power of PPG4-7.9h for high (≥6.5%) or normal 

HbA1c (<5.7%).27 The optimal cutoff of PPG4-7.9h was determined by the Youden Index.31  The Kaplan-

Meier analyses were used to generate and compare PPG4-7.9h (normal, borderline high, or high) and 

mortality curves with a log-rank test.  

The difference between hourly PPG4-7.9h was analyzed using Kruskal Wallis one-way ANOVA. The 

difference among 3 lines (hourly PPG4-7.9h over time in those with normal, borderline high, or high PPG4-

7.9h) was analyzed using multiple linear regression with PPG4-7.9h as the outcome variable, and time and 

PPG4-7.9h categories as the predictor variables. 

Sensitivity analyses were conducted when the imputed data were not used, i.e., excluding those 

335 (2.3%) participants with missing data from the analysis or when those with a follow-up time of <1 

year (N=138) were excluded.  

The null hypothesis was rejected for two-sided P values of <0.05. All analyses were performed 

using SPSS version 27.0 (IBM SPSS Statistics for Windows, Armonk, NY, IBM Corporation). 

Results 

General Characteristics 

This cohort included 14,860 adult participants with a mean (standard deviation) age of 47 (19) 

years, among which 74.1% had an HbA1c of <5.7% (normal), 21.6% had an HbA1c of 5.7%- 6.4% (pre-

diabetic), and 4.2% had an HbA1c of ≥ 6.5% (diabetic; eTable 1 in the Supplement and Figure 1). 

Compared with those with lower plasma glucose, those with higher plasma glucose were older and 

had higher HbA1c, body mass index, systolic blood pressure, and total cholesterol, as well as less 

education (eTable 2-5 in the Supplement). Other characteristics of the cohort or sub-cohorts were 

described in eTables 1-5 in the Supplement. 

Association of Plasma Glucose with Mortality  

This cohort was followed up for 332,313 person-years with a mean follow-up of 22.4 years. During 

the follow-up, 5,996 all-cause deaths were recorded, which included 1,388 cancer deaths (eTable 6 in 

the Supplement).  

A 1-natural-log-unit increase in PPG4-7.9h was associated with a higher multivariate-adjusted risk 

of cancer mortality (HR, 3.24; 95% CI, 1.50-7.00; P=0.003; Figure 2), whereas PPG0-3.9h, PGfasting, and 
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PG2hOGTT were not significantly associated with cancer mortality (Figure 2). Similar results were 

obtained when plasma glucose was treated as a dichotomous variable using the top decile as the cutoff 

(Figure 3), or when using clinical cutoffs for PGfasting and PG2hOGTT (eFigure 2 in the Supplement). In 

addition, PPG4-7.9h was positively associated with all-cause mortality (eFigure 3 in the Supplement). 

Sensitivity analyses showed that PPG4-7.9h remained positively associated with cancer mortality and 

all-cause mortality when imputed data were not used, i.e., by excluding those 335 participants with 

missing data (eFigure 4 in the Supplement), or when those with a follow-up time of <1 year were 

excluded (eFigure 5 in the Supplement). HbA1c was not associated with cancer mortality in the whole 

cohort or any of the sub-cohorts (eTable 7 in the Supplement). 

 

Figure 2. Cancer mortality risk associated with a 1-natural-log-unit increase in plasma glucose in 14,860 

participants.  Model 1: adjusted for age, sex, ethnicity, body mass index, education, poverty-income 

ratio, survey period, physical activity, alcohol consumption, smoking status, systolic blood pressure, 

total cholesterol, HDL cholesterol, family history of diabetes, and fasting time. Model 2: adjusted for all 

the factors in Model 1 plus HbA1c. CI, confidence interval; HbA1c, hemoglobin A1c; HDL, high-density 

lipoprotein; HR, hazard ratio; No., number; PG2hOGTT, plasma glucose measured from blood taken at 2 h 

after an oral glucose tolerance test; PGfasting, plasma glucose measured from blood taken in a fasting state 

(fasting time ≥8 h); PPG0-3.9h, postprandial plasma glucose measured from blood taken between 0 and 

3.9 h; PPG4-7.9h, postprandial plasma glucose measured from blood taken between 4 and 7.9 h. 

 

Figure 3. Cancer mortality risk associated with categorical plasma glucose in 14,860 participants. Plasma 

glucose was dichotomous, using the top decile as the cutoff. Model 1: adjusted for age, sex, ethnicity, 

body mass index, education, poverty-income ratio, survey period, physical activity, alcohol 

consumption, smoking status, systolic blood pressure, total cholesterol, HDL cholesterol, family history 

of diabetes, and fasting time. Model 2: adjusted for all the factors in Model 1 plus HbA1c. CI, confidence 

interval; HbA1c, hemoglobin A1c; HDL, high-density lipoprotein; HR, hazard ratio; No., number; 

PG2hOGTT, plasma glucose measured from blood taken at 2 h after an oral glucose tolerance test; PGfasting, 

plasma glucose measured from blood taken in a fasting state (fasting time ≥8 h); PPG0-3.9h, postprandial 

plasma glucose measured from blood taken between 0 and 3.9 h; PPG4-7.9h, postprandial plasma glucose 

measured from blood taken between 4 and 7.9 h. 
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Figure 4. Determination and validation of cutoff of PPG4-7.9h. A, ROC curve of PPG4-7.9h to classify normal 

HbA1c (<5.7%). The optimal cutoff was 94 mg/dL, with a sensitivity of 59.3%, specificity of 67.3%, and 

an area under the curve (AUC) of 0.674. B, ROC curve of PPG4-7.9h to classify high HbA1c (≥6.5%). The 

optimal cutoff was 101 mg/dL, with a sensitivity of 76.8%, specificity of 85.8%, and AUC of 0.881. Panels 

A-B suggested the following classification for PPG4-7.9h: <94 (normal), 94-100 (borderline high), and ≥101 

mg/dL (high). C, Kaplan-Meier survival curves.  D, Cancer mortality risk associated with PPG4-7.9h 

categories. The analysis was adjusted for age, sex, ethnicity, body mass index, education, poverty-

income ratio, survey period, physical activity, alcohol consumption, smoking status, systolic blood 

pressure, total cholesterol, HDL cholesterol, family history of diabetes, fasting time, and HbA1c. CI, 

confidence interval; HbA1c, hemoglobin A1c; HDL, high-density lipoprotein; HR, hazard ratio; No., 
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number; PPG4-7.9h, postprandial plasma glucose measured from blood taken between 4 and 7.9 h; ROC, 

receiver operating characteristic. 

 

Figure 5. Summary diagram. PPG4-7.9h is stable, correlates with HbA1c, and predicts mortality from all 

causes and cancer. The proposed classification of PPG4-7.9h is <94 (normal), 94-100 (borderline high), and 

≥101 mg/dL (high). The PPG4-7.9h cutoff of 101 mg/dL represents the PPG4-7.9h level in those with mild 

type 2 diabetes and equates to 128 mg/dL in fasting plasma glucose. Those with high PPG4-7.9h have a 

41% higher cancer mortality risk compared to those with normal PPG4-7.9h. The positive association of 

PPG4-7.9h with cancer mortality is independent of HbA1c and remains in those without a prior diagnosis 

of cancer. However, other glucose parameters and HbA1c are not associated with cancer mortality. The 

measurement of PPG4-7.9h is low-cost, convenient, reliable, and practical. PPG4-7.9h may be used as a 

treatment target to reduce cancer mortality in the general population. HbA1c, hemoglobin A1c; OGTT, 

oral glucose tolerance test; PG, plasma glucose; PPG, postprandial plasma glucose. 

Determination and Validation of Cutoffs of PPG4-7.9h 

PPG4-7.9h was positively associated with HbA1c (eFigure 6 in the Supplement). ROC curve analysis 

showed that the optimal cutoff of PPG4-7.9h was 94 mg/dL for normal HbA1c (<5.7%) and 101 mg/dL for 

high HbA1c (≥6.5%) (Figures 4A-B). These results suggested the following classification of PPG4-7.9h: <94 

(normal), 94-100 (borderline high), and ≥101 mg/dL (high). 

Next, we investigated whether this PPG4-7.9h classification would differentiate cancer mortality. 

Kaplan-Meier curve analysis supported such a classification because cumulative survival was lower in 

participants with PPG4-7.9h in the higher categories (P<0.001, Figure 4C). Cox regression analysis also 

validated such a classification: those with high PPG4-7.9h had a 41% higher multivariate-adjusted risk of 

cancer mortality compared with those with normal PPG4-7.9h (HR, 1.41; 95% CI, 1.10-1.82; P=0.008; Figure 

4D). In addition, all-cause mortality validated this classification: those with high PPG4-7.9h had a 16% 

higher multivariate-adjusted risk of all-cause mortality compared with those with normal PPG4-7.9h (HR, 

1.16; 95% CI, 1.03-1.30; P=0.02; eFigure 7 in the Supplement) 
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Association of PPG4-7.9h with Cancer Mortality in Those with or without a Prior Diagnosis of Cancer 

A prior diagnosis of cancer may affect the association between PPG4-7.9h and cancer mortality risk. 

Therefore, further analyses were conducted with stratification of a prior diagnosis of cancer. The results 

showed that, in participants without a prior diagnosis, those with high PPG4-7.9h had a 45% higher 

multivariate-adjusted risk of cancer mortality compared with those with normal PPG4-7.9h (HR, 1.45; 

95% CI, 1.09-1.92; P=0.01; eFigure 8 in the Supplement). However, such an association was not 

significant in those 413 participants with such a diagnosis (high vs normal PPG4-7.9h: HR, 1.64; 95% CI, 

0.88-3.07; P=0.12; eFigure 8 in the Supplement). 

Variation of PPG4-7.9h over the Duration from 4 to 7.9 h 

Hourly PPG4-7.9h over the duration from 4 to 7.9 h was comparable in the whole sub-cohort of 

participants who had PPG4-7.9h data (eFigure 9A in the Supplement). Similarly, hourly PPG4-7.9h was 

comparable in each PPG4-7.9h category (normal, borderline high, or high; eFigure 9B in the Supplement). 

Discussion 

Using a general cohort of US adults, this study demonstrates that PPG4-7.9h is associated with high 

cancer mortality. PPG4-7.9h could be classified as <94 (normal), 94-100 (borderline high), and ≥101 mg/dL 

(high). Participants with high PPG4-7.9h had a 41% higher multivariate-adjusted risk of cancer mortality 

compared with those with normal PPG4-7.9h. In addition, the high-PPG4-7.9h-associated increase in cancer 

mortality remained in those without a prior diagnosis of cancer. 

Different from PPG4-7.9h, other glucose parameters including PPG0-3.9h, PGfasing, and PG2hOGTT were 

not significantly associated with cancer mortality. The reason for this is unknown. One possible 

explanation could be due to difference in repeatability. It has been shown that plasma glucose returns 

to baseline from 4 h after a meal regardless of mealtime and meal type in 22 healthy participants.13 In 

addition, a population-based study showed that PPG reached a relatively stable state from 4 h after a 

meal in 34,907 US adults.14 The current study confirmed that hourly PPG4-7.9h was similar in adults from 

the general population who were taking meals of free choice. All these results suggest that plasma 

glucose returns to its baseline 4 h after a meal of free choice in the general population and PPG4-7.9h is 

reproducible. In contrast, PG0-3.9h could be time- and meal type-sensitive.13,14 Similarly, PGfasing is affected 

by  “dawn phenomenon" (increases in the early morning).32 It has been shown that PGfasing and 

PG2hOGTT have poor reproducibility.33-35 For example, only 61% of adults were classified in the same 

category (normal, prediabetes, diabetes) using two PG2hOGTT readings (6 weeks apart), and this figure 

was 75% when PGfasting was used.33 

In the current study, 4.2% of participants had high HbA1c (≥6.5%, diabetic). PPG4-7.9h could detect 

those with high HbA1c with an accuracy of 88%. An accuracy of 80% to 90% is considered excellent, and 

> 90% is outstanding.30,36 Therefore, PPG4-7.9h had an excellent discriminatory power for high HbA1c. 

Based on HbA1c cutoffs [<5.7% (normal), 5.7%-6.4% (borderline high), and ≥6.5% (high)], ROC curve 

analysis suggested that PPG4-7.9h could be classified as <94 (normal), 94-100 (borderline high), and ≥101 

mg/dL (high). 

This classification was validated by the high-PPG4-7.9h-associated increase in cancer mortality and 

all-cause mortality. In addition, the cutoff of 101 mg/dL for high PPG4-7.9h seems to be supported by 

literature reports. Peter et al37 reported that PPG at 4 h after breakfast, lunch, and dinner was 102 mg/dL 

in 18 men with type 2 diabetes with HbA1c<7.3%. In addition, PPG at 5 h after lunch was 104 mg/dL in 

20 patients with type 2 diabetes with good glycemic control (HbAlc <7.0%).38 Therefore, the PPG4-7.9h 

cutoff of 101 mg/dL may represent the PPG4-7.9h level of those with mild type 2 diabetes. 

PPG4-7.9h was 27 mg/dL lower than PGfasting in the above two studies37,38 (eTable 8 in the 

Supplement). This phenomenon that PGfasting is higher than PPG4-7.9h in those with type 2 diabetes is 

likely due to the "dawn phenomenon" (blood glucose increases in the early morning),32  resulting from 

a transient increase in both glycogenolysis and gluconeogenesis.32 Therefore, 101 mg/dL in PPG4-7.9h 
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may equate to 128 mg/dL in fasting plasma glucose in those with mild type 2 diabetes, which is just 

above the diabetes cutoff, i.e., 126 mg/dL in fasting plasma glucose.27 

The high-PPG4-7.9h-associated increase in cancer mortality is consistent with the reports which 

found that diabetes is associated with high risks of cancer incidence2-4 and cancer mortality.3,5,6,39 The 

mechanism underlying this observation is not clear. One explanation is that high PPG4-7.9h may promote 

cancer formation and progression. One of the cancer characteristics is an increased glucose uptake and 

metabolism to support cancer growth (the Warburg effect),40 and therefore, an increase in PPG may 

confer a growth advantage, leading to cancer formation. This explanation was supported by the 

observation that the positive association between PPG4-7.9h and cancer mortality remained in those 

without a prior diagnosis of cancer. It is worthwhile to investigate whether lowering PPG4-7.9h prevents 

cancer incidence and cancer mortality in the general population in the future. 

The current study revealed that PPG4-7.9h was not significantly associated with cancer mortality in 

patients with existing cancer (HR, 1.64; 95%CI, 0.88-3.07; P=0.12). The lack of statistical significance, 

however, could be due to the small sample size of this sub-cohort (N=413). Therefore, the association 

between PPG4-7.9h and cancer mortality in those with existing cancer needs to be investigated with a 

larger sample size in future studies. 

Our study found that HbA1c was not associated with cancer mortality. This is in agreement with 

previous reports using the US NHANES participants41,42 as well as Japanese12  and Swedish 

participants.43 The reason for the lack of association between HbA1c and cancer mortality is unclear, and 

poor reproducibility of HbA1c44 may be a contributor. It is worth noting, however, that some studies 

observed that HbA1c was positively associated with cancer mortality.45,46  

Many guidelines have started to recommend non-fasting lipids (total, HDL & LDL cholesterol as 

well as triglyceride) as the standard for cardiovascular risk assessment.47,48 The current study suggests 

that non-fasting glucose (PPG4-7.9h) may be used for cancer mortality risk assessment. The PPG4-7.9h test 

is low-cost and more convenient than a fasting glucose test or oral glucose tolerance test. In addition, 

most of the tests could be done on the same day as the clinical visit. Moreover, the stability of PPG4-7.9h 

throughout 4 to 7.9 h makes the PPG4-7.9h test more reliable and practical than measuring PPG at an 

exact time point, e.g., 2 h, which could be time- and meal type-sensitive.13,14  Therefore, this low-cost, 

convenient, reliable, and practical test of PPG4-7.9h may be potentially used as a treatment target (Figure 

5), and whether lowering PPG4-7.9h below 101 mg/dL reduces cancer mortality needs to be investigated 

in the future. 

Strengths and Limitations 

One strength of this study is its analysis of PPG after meals of free choice in a large number of US 

adults. Another strength is its prospective study design with a long follow-up (mean, 22 years). A third 

strength is that participants with anti-diabetic drugs were excluded to avoid confounding effects from 

these medications.49 In addition, this study adjusted for many confounding factors. This study also has 

several limitations. First, cancer type information was not available. Second, mortality outcomes were 

ascertained by linkage to the National Death Index (NDI) records with a probabilistic match,18,19 which 

may lead to misclassification. However, this matching method has been shown highly accurate 

(accuracy, 98.5%).50 

Conclusions 

High PPG4-7.9h is associated with a higher cancer mortality risk in US adults. Lowering PPG4-7.9h 

below 101 mg/dL may reduce cancer mortality. 

Supplementary Materials: The following supporting information can be downloaded at the website of this paper 

posted on Preprints.org. 
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