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H I G H L I G H T S

• Diet and adiposity both contribute to chronic, systemic inflammation.

• Adiposity has been shown to modify the effect of some dietary factors.

• Diet, adiposity, and inflammation play a role in type 2 diabetes development.

• Adiposity did not modify the inflammatory effect of diet on diabetes in our study.
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A B S T R A C T

Purpose: Inflammatory contributions from diet and adiposity may interact with respect to the development of
type 2 diabetes mellitus (T2DM). We investigated the degree to which adiposity modified the association be-
tween dietary inflammatory potential and incident T2DM.
Methods: Data from 6,016 US men in the Aerobics Center Longitudinal Study who completed a 3-day diet record
were used. The inflammatory potential of diet was characterized by the Dietary Inflammatory Index (DII®), and
adiposity was assessed with body mass index, waist circumference, body fat percentage (BF) and waist-to-height
ratio. Inverse probability weights were used in modified Poisson regression models to examine whether adiposity
modifies the relationship between the DII and T2DM, while accounting for selection bias from participants who
were lost to follow-up.
Results: There were 336 incident cases of T2DM after a mean follow-up of 6.5 years. DII scores were not sig-
nificantly associated with T2DM incidence in multivariable models, but point estimates were consistently ele-
vated across increasing DII quartiles compared to the most anti-inflammatory DII quartile. In the model that
evaluated BF, the term for overall effect modification was significant (p= 0.02), but there was no evidence of
effect modification on the multiplicative and additive scales when examined further. Effect modification was not
present for any other adiposity measures.
Conclusions: We did not observe evidence that a pro-inflammatory diet, as measured by the DII, is associated
with incidence of T2DM, nor evidence that adiposity modifies a potential relationship. Further investigation is
needed in larger cohorts with longer follow-up.
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1. Introduction

Chronic, low-grade inflammation is hypothesized to play an im-
portant role in the development of cardiometabolic disorders, including
type 2 diabetes mellitus (T2DM) [1]. Acute-phase proteins, such as C-
reactive protein (CRP), mediate biological processes leading to insulin
resistance and T2DM [2]. Positive associations between inflammatory
markers and T2DM have been reported in cross-sectional and pro-
spective observational studies [3,4]. In addition, the effects of diet and
adiposity on T2DM risk have been postulated to be mediated by in-
flammation [5].

Dietary factors can influence health through nutrients that exhibit
potential anti- or pro-inflammatory properties [6]. Markers of systemic
inflammation are associated with many dietary nutrients and compo-
nents. For example, flavonoids from plant-based foods are inversely
associated with inflammation, but long-chain saturated fatty acids ex-
hibit a positive association [7,8]. Studying whole dietary patterns may
be advantageous in evaluating the inflammatory effect of diet because
such patterns can take into account individual effects of multiple nu-
trients or foods. The Dietary Inflammatory Index (DII®) was designed to
assess the overall inflammatory potential of an individual's diet [9].
Higher, more pro-inflammatory, DII scores have been positively asso-
ciated with metabolic states that precede diabetes, such as glucose in-
tolerance, compared to more anti-inflammatory DII scores [10–13].
Higher DII scores have been shown to increase the odds of T2DM [14]
and gestational diabetes; [15] however, the relationship with the DII
score has not been investigated with T2DM in a prospective study.

There is evidence that associations between diet and health out-
comes vary by adiposity; [16,17] however, this relationship has not
been studied extensively in relation to T2DM. More research is needed
to understand the potential modifying effect of adiposity on the re-
lationship between diet and T2DM [18]. It is possible that inflammation
from adiposity or dietary sources may act synergistically, or may mask
one another, with respect to the development of T2DM [5]. Under-
standing how the effects of diet vary across individuals at different
adiposity levels will help to identify appropriate prevention strategies
for population subgroups. The objective of the present study was to
investigate the degree to which adiposity modified the prospective as-
sociation between the DII and incident T2DM in a longitudinal cohort of
adult men. We hypothesized a differential effect of the DII on T2DM risk
within strata of adiposity status, using BMI, waist circumference (WC),
waist-to-height ratio (WHtR) and body fat percentage (BF) as criteria to
define excess adiposity.

2. Materials and methods

The Aerobics Center Longitudinal Study (ACLS) is a prospective
cohort study of individuals who received preventive medical ex-
aminations at the Cooper Clinic in Dallas, Texas [19]. The present
analysis includes 6,016 men aged 20–84 years at baseline who com-
pleted a clinical examination in 1987 and 1999 and who had completed
1) a comprehensive medical examination, 2) a medical survey, and 3) a
3-day diet record. Follow-up continued until T2DM onset, death, or the

cut-off date of November 2003, whichever came first. All participants in
the analytic sample were free of a history of cancer, cardiovascular
disease (CVD), or diabetes at baseline. Due to the small number of
T2DM cases (n=62) in the ACLS cohort among women, only men were
included in the present analysis. Participants were predominantly
(> 95%) non-Hispanic, White, college graduates from professional or
executive occupations.

2.1. Dietary inflammatory index (DII®)

Dietary assessment in this subset of ACLS participants was per-
formed using a 3-day diet record, including two weekdays and one
weekend day, which were mailed to participants prior to their medical
examination. Dietitians provided participants with detailed instructions
on recording intakes and portions. Nutrient values were obtained using
the Food Intake Analysis System (FIAS) (versions 3.0 and 3.9) of the
University of Texas-Houston School of Public Health, Houston, TX,
1996, 2000), based on the US Department of Agriculture Survey
Nutrient Database.

Dietary inflammatory potential was assessed using the DII.
Derivation and construct validation of the DII has been previously de-
scribed [9,20]. Briefly, a literature search identified peer-reviewed
original research articles investigating the association between dietary
factors and six inflammatory biomarkers (IL-1β, IL-4, IL-6, IL-10, TNF-
α, and CRP). This search identified 45 specific foods and nutrients that
were associated with one or more of these six inflammatory markers.
An inflammatory effect score was derived for each of the 45 dietary
components by assigning a score for each research article based on the
association between the dietary factor and inflammatory marker. A
total of 26 of the 45 components were available from the ACLS dietary
database (total energy intake, alcohol, caffeine, cholesterol, fiber, pro-
tein, carbohydrates, total fat, monounsaturated fat, saturated fat, iron,
magnesium, niacin, riboflavin, thiamin, vitamin A, β-carotene, vitamin
B6, vitamin B12, vitamin C, vitamin E, zinc, folic acid, ω-3 fatty acids,
ω-6 fatty acids, and selenium). Intake of each of the 26 components was
standardized to a global intake amount, representing average intake
from 11 populations across the world. The standardized dietary intake
Z-score (computed as the difference between the reported amount and
the standard amount divided by the standard deviation in the referent
database) was then multiplied by the inflammatory effect score for each
DII component. These were converted to proportions to lessen the ef-
fective right skewing. Each portion was centered on zero by doubling
the value and subtracting 1. These scores were then summed to obtain
an overall DII score for each subject. In the present analysis, the DII was
categorized into quartiles, with the highest quartile indicative of in-
dividuals with the most pro-inflammatory dietary potential.

2.2. Measurements

Baseline examinations, including blood sample collection, took
place after a 12-h overnight fast. Anthropometric measurements
(height, weight, WC, and BF) were collected at the baseline and follow-
up examinations by trained staff. Furthermore, BF was assessed using

Abbreviations

ACLS Aerobics Center Longitudinal Study
BF Body fat percentage
BMI Body mass index
CI Confidence interval
CRP C-reactive protein
CVD Cardiovascular disease
DII® Dietary Inflammatory Index
FIAS Food Intake Analysis System

IPW Inverse probability weighting
OR Odds ratio
RERI Relative excess due to interaction
RR Relative risk
SD Standard deviation
T2DM Type 2 diabetes mellitus
TNF-α Tumor necrosis factor alpha
USDA U.S. Department of Agriculture
WC Waist circumference
WHtR Waist-to-height ratio
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standardized protocols via hydrostatic weighing, skinfold measures, or
both methods [21]. Using four different adiposity measures, the cut
points for defining the presence of excess adiposity were as follows: 1)
BMI ≥30 kg/m2, 2) WC≥ 108 cm, 3) BF≥ 25%, or 4) WHtR ≥0.85. A
self-administered questionnaire was used to collect information on
other risk factors. Smoking status was categorized into current smoker
and non-smoker. Drinking status was dichotomized into heavy vs. light
drinkers (greater than or equal to 5 drinks per week vs. less than 5
drinks per week). Participants were categorized as inactive if they re-
ported no participation in at least nine of ten aerobic activities in the 3
months prior to baseline.

Investigators of the Cooper Institute diagnosed incident T2DM fol-
lowing American Diabetes Association guidelines. A diagnosis occurred
in one of three ways: 1) fasting-plasma glucose ≥7mmol/l (126mg/dl)
measured at a clinical follow-up evaluation, 2) self-report of current
hypoglycemic medication use, or 3) self-report of T2DM diagnosis by
their personal physician. An agreement of 92% has been shown be-
tween self-reported diabetes and confirmation with medical records in
the ACLS [22].

2.3. Statistics

Baseline comparisons of participant characteristics by DII quartiles
were performed using t-tests and chi-square tests for continuous and
categorical variables, respectively. Confounders included in the analysis
were age, smoking status, alcohol use, family history of diabetes, phy-
sical inactivity, hypertension, and hypercholesterolemia; all measured
at baseline. Inverse probability weighting (IPW) was used to control for
confounding and selection bias resulting from loss to follow-up [23].
The IPW was calculated by multiplying the stabilized exposure weight
and stabilized censoring weight. The denominator of the exposure
weight was the probability of being exposed given the confounders; the
numerator was the probability of being exposed given the adiposity
measure and the probability of being exposed for the main effect of DII
on T2DM. Similarly, the denominator of the censoring weight was the
probability of being censored, given the confounders; the numerator
was the probability of being censored given the adiposity measure and
the probability of being censored for the main effect. All probabilities
were determined in logistic regression models with DII quartiles or

censorship status as the dependent variables for the exposure and
censor weights, respectively. More information on this method has been
described elsewhere [23].

Generalized Poisson regression models with robust variance (also
known as sandwich error variance), weighted by IPW, were used to
calculate risk ratios (RR) and 95% confidence intervals (CI). Tests for
trend were evaluated by assigning participants their quartile's median
DII value. In all models, the first quartile of the DII, representing the
most anti-inflammatory dietary potential, was the referent. First, the
association between the DII and T2DM was evaluated in crude and
multivariable-adjusted models, with and without inclusion of BF as a
covariate. Since alcohol use and total energy intake are confounders in
the relationship between the DII and T2DM, but are also a part of the
DII calculation, we excluded these covariates from models in a sensi-
tivity analyses to evaluate the potential bias from over-adjustment.
Effect modification by adiposity was assessed in four different models
for each of criteria used to define adiposity. To assess effect modifica-
tion on the multiplicative scale, a multiplicative term between DII
quartiles and each of the adiposity criteria was added to the fully ad-
justed Poisson model. These models evaluated the joint association
between DII quartiles and adiposity in relation to T2DM risk, with the
lowest risk category as the referent (first DII quartile; non-obese in-
dividuals).

As effect modification can be defined as departure from the ad-
ditivity of absolute effects, the relative excess risk due to interaction
(RERI) and corresponding 95% CIs were calculated. To calculate RERI,
the RR for non-obese individuals in the fourth DII quartile and the RR
for obese individuals in the first DII quartile were subtracted from the
RR for obese individuals in the fourth DII quartile, plus one. A RERI< 0
indicates a reduced risk due to interaction and RERI> 0 indicates an
increased risk due to interaction. A RERI= 0 suggests there is no
change in risk and no effect modification on the additive scale. The
delta method was used for calculation of 90% CIs for RERI estimates, as
is appropriate with qualitative evidence of interaction [24]. All analyses
were performed using SAS® 9.3 software (SAS Institute, Cary, NC).

3. Results

Baseline characteristics are presented in Table 1. During an average

Table 1
Baseline descriptive statistics stratified by DII score quartiles.

DII Quartilesa p valueb

1st 2nd 3rd 4th

N 1503 1501 1502 1503
Type 2 diabetes 67 (5.4) 87 (6.9) 85 (6.8) 92 (7.3) 0.22
DII score −2.60 ± 0.49 −1.41 ± 0.29 −0.31 ± 0.36 1.36 ± 0.70 < 0.01
Age 51.0 ± 10.4 48.6 ± 10.2 47.6 ± 9.4 45.9 ± 9.1 < 0.01
BMI (kg/m2) 25.1 ± 3.1 26.1 ± 3.3 26.4 ± 3.5 26.7 ± 3.5 < 0.01

≥30 102 (6.8) 162 (10.8) 203 (13.5) 230 (15.3) < 0.01
WC (cm) 90.3 ± 9.4 93.2 ± 10.1 94.4 ± 9.9 94.6 ± 10.4 < 0.01

≥102 167 (11.5) 250 (17.3) 311 (21.5) 319 (21.8) < 0.01
WHtR 0.51 ± 0.05 0.52 ± 0.06 0.53 ± 0.05 0.53 ± 0.6 < 0.01

≥0.58 117 (8.1) 189 (13.1) 216 (14.9) 244 (16.7) < 0.01
BF% 19.6 ± 6.0 21.2 ± 6.0 21.8 ± 6.0 22.6 ± 5.8 < 0.01

≥25 254 (17.1) 374 (25.2) 428 (28.8) 503 (33.8) < 0.01
Total energy intake (kcal/day) 2431 ± 598 2440 ± 663 2233 ± 590 1884 ± 532 <0.01
Fasting glucose (mg/dL) 97.7 ± 8.3 98.2 ± 8.4 98.7 ± 8.6 99.0 ± 8.6 < 0.01
Current smokers 106 (7.1) 116 (7.7) 181 (12.1) 250 (16.6) < 0.01
Heavy drinkers 174 (11.6) 147 (9.8) 164 (10.9) 142 (9.5) 0.20
Family history of diabetes 149 (9.9) 177 (11.8) 184 (12.3) 150 (10.0) 0.08
Physically inactive 155 (10.3) 284 (18.9) 372 (24.8) 501 (33.3) < 0.01
Hypertension 403 (26.8) 439 (29.3) 469 (31.2) 437 (29.1) 0.07
Hypercholesterolemia 441 (29.3) 451 (30.1) 470 (31.3) 466 (31.0) 0.64
Average follow-up (years) 6.9 ± 4.8 6.6 ± 4.5 6.5 ± 4.5 6.1 ± 4.4 < 0.01

a Categorical variables are reported as counts with column percentage; continuous variables are reported as means with standard error.
b P values for categorical variables were based on chi-square/ANOVA tests and continuous measures were based on t tests.
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6.5 years of follow-up, there were a total of 332 incident cases of T2DM
out of 6,016 men; data from 990 participants were censored. The
mean ± standard deviation (SD) DII score was −0.74 ± 1.54 with a
range of −4.31 to 3.66. Although there was no significant difference in
number of incident T2DM cases across DII quartiles (p= 0.22), the
highest frequency occurred in the fourth quartile. Individuals in the
fourth quartile of DII were younger, more likely to be current smokers
and physically inactive, had a lower caloric intake, had higher mean
BMI/WC/BF/WHtR, higher fasting glucose levels, and had slightly
shorter follow-up. Study participants lost to follow-up were less likely
to have a family history of diabetes (p=0.30) but more likely to have
hypertension (p < 0.01) compared to participants who were un-
censored, and were similar on all other covariates (data not shown).

Results of modified Poisson regression models for the crude (Model
1), multivariable-adjusted (Model 2), and multivariable-plus-adiposity-
adjusted (Model 3) relationships for the DII and T2DM are shown in
Table 2. A modest increased risk was observed between the DII and
T2DM in a crude model (RRQ4vsQ1: 1.35; 95% CI: 1.00–1.83). After
adjustment for potential confounders, except adiposity, effect estimates
strengthened slightly across all quartiles (RR Q4vsQ1:1.39; 95% CI:
0.95–2.02), though confidence intervals included the null. Effect esti-
mates were further attenuated with additional adiposity adjustment
(RR Q4vsQ1:1.29; 95% CI: 0.89–1.88). Removing covariate adjustment
for alcohol use and energy intake made no substantial impact on our
point estimates (Supplemental Table 1), suggesting no bias was in-
troduced by potential over-adjustment.

The results of a potential effect modification of DII by adiposity on
T2DM are presented in Table 3. The overall assessment of effect mod-
ification on the multiplicative scale, as indicated by the p-value for the
interaction terms of the DII quartiles and adiposity measures, is shown
in the right-hand column of Table 3. Significant effect modification was
observed only when using BF (p= 0.02) to define excess adiposity.
Individuals with a BMI< 30 kg/m2 who were in the lowest quartile of
the DII, representative of the most anti-inflammatory dietary potential,
comprised the referent group. The largest estimate for the joint asso-
ciation between DII, adiposity, and T2DM was observed among obese
individuals in the fourth DII quartile when using BMI (RR: 2.74; 95%
CI: 1.65–4.56) and WC (RR: 2.18; 95% CI: 1.32, 3.60) as criteria, but in
the second quartile when using BF (RR: 2.28; 95% CI: 1.47, 3.54) and
WHtR (RR: 2.76; 95% CI: 1.67–4.57) as criteria.

The stratum-specific associations for the joint relationship between
DII and adiposity with T2DM also are shown in the right column of
Table 3, yielding no significant associations when comparing the fourth
DII quartile with the first quartile within strata of adiposity. Results for
the second and third quartiles can be seen in the online Supplemental
Table 2.

A summary of effect modification on the multiplicative and additive
scales is shown in Table 4 for individual comparisons of DII quartiles.
The ratios of adiposity stratum-specific RRs are shown to assess effect
modification on the multiplicative scale. None of the estimates reached
significance, but results from the models for BMI, WC, and WHtR were

all below the null value of 1, with BF greater than 1. Effect modification
on the additive scale was assessed using RERI (Table 4), with no sta-
tistically significant results. Models using BMI and BF indicated the
potential for an increase in absolute risk, whereas models using WC and
WHtR indicated the potential for a decrease in absolute risk. A full
summary of effect modification results for all DII quartiles can be seen
in Supplemental Table 3.

4. Discussion

In this prospective cohort of men, the DII was not statistically sig-
nificantly associated with T2DM incidence. However, the point esti-
mates ranged from 1.25 to 1.39 for higher DII quartiles (more pro-in-
flammatory diet) compared to the lowest quartile (more anti-
inflammatory diet) after controlling for multiple confounders including
BF. The results did not support that there are differences in the asso-
ciation of the DII and T2DM by adiposity. There was some evidence of
multiplicative interaction when considering BF as the criteria to define
adiposity; however, the estimates for RERI and ratio of RRs made it
difficult to provide a meaningful interpretation, especially considering
null results when using other definitions of adiposity.

The DII was modestly related to T2DM risk, though results were not
statistically significant after adjusting for multiple confounders. After
including adiposity in the model (i.e., BF), associations were atte-
nuated. If part of a potential association between DII and T2DM worked
indirectly through adiposity, adjusting for adiposity may be in-
appropriate; for example, by mediator bias. When investigating an as-
sociation between the DII within strata of adiposity, the lack of evi-
dence of an association persisted. The joint association of DII and BF on
T2DM risk suggests that there is no synergistic effect modification by
adiposity on the multiplicative scale based on the confidence intervals
for the ratio of the RRs comparing extreme DII quartiles across the
strata of adiposity. These results suggest that consuming a pro-in-
flammatory diet does not have a differential relative effect in obese and
non-obese individuals. Furthermore, no effect modification was ob-
served on the additive scale, as seen by the confidence intervals for
RERI estimates that contain the null value of 0 indicating no difference
in excess risk due to potential interaction.

Most point estimates from Supplemental Tables 2 and 3 showed the
association between DII and T2DM incidence was lower in the presence
of excess adiposity, suggesting adiposity is a stronger predictor of T2DM
incidence than diet quality, which is consistent with results shown in
Table 3. The magnitude of the association between measures of adip-
osity and inflammatory biomarkers are consistently larger than those
seen between dietary exposures and inflammation [25,26]. Therefore,
we expected to see a diluted effect of dietary inflammatory potential in
individuals whose systemic inflammation is already heightened because
of increased adiposity. This needs to be studied further in a population
with sufficient numbers of cases to detect a differential effect.

This is the first study, to our knowledge, to assess the joint asso-
ciation of the inflammatory contributions from diet and adiposity with

Table 2
RRs and 95% CIs for the relationship between the DII and type 2 diabetes mellitus.a.

Type 2 diabetes cases (n) Model 1b Model 2c Model 3d

DII (quartile)
1st 67 1.00 (ref) 1.00 (ref) 1.00 (ref)
2nd 87 1.26 (0.92, 1.71) 1.30 (0.91, 1.87) 1.28 (0.90, 1.82)
3rd 85 1.24 (0.91, 1.69) 1.30 (0.90, 1.86) 1.25 (0.87, 1.78)
4th 92 1.35 (1.00, 1.83) 1.39 (0.95, 2.02) 1.29 (0.89, 1.88)
ptrend 0.23 0.13 0.45

a All models account for censoring through IPW.
b Crude model with no adjustment for confounders.
c Adjustment for age, energy intake, smoking status, alcohol use, family history of diabetes, physical inactivity, hypertension, and hypercholesterolemia.
d Same covariates as Model 2, with additional adjustment for BF.

M.A. Guinter, et al. Journal of Nutrition & Intermediary Metabolism 16 (2019) 100095

4



respect to the risk of developing T2DM. In a previous investigation with
the DII and metabolic syndrome, a condition that precedes diabetes,
individuals in the highest DII tertile had 2 times the odds of having a
fasting glucose ≥100mg/dL compared to the lowest DII tertile (odds
ratio (OR): 2.03; 95% CI: 1.08, 3.82) [13]. In an investigation of T2DM
among Mexican adults, those in the highest quintile of DII scores had
higher odds of T2DM compared to the first quintile (OR: 3.02; 95% CI:
1.39, 6.58) [14].

Similar to our results, the use of dietary patterns derived from factor
analysis showed no effect modification by BMI in relation to T2DM
[27]. However, other studies reported animal protein intake interacting
with BMI to increase risk of developing T2DM among women
(p < 0.001), [28] and total protein intake interacting with BMI and
waist circumference to affect T2DM risk (p < 0.05), supporting effect
modification by adiposity in relation to T2DM [29].

There are limitations in the study that should be noted. The small
sample size and inadequate numbers of cases in certain cells was a
limitation that leads to insufficient statistical power to detect effect
modification. The study participants were willing to participate in a
cardiorespiratory fitness study and they were primarily healthy, moti-
vated individuals. Perhaps this explains why there were relatively few
obese participants. Similarly, the population was primarily comprised
of White, well-educated men, limiting the generalizability of results
beyond those demographics. Although diet records may be associated
with less measurement error (though more prone to dietary awareness
bias) than other dietary assessment methods, [30] three days may not
represent usual diet in all individuals. Furthermore, the ACLS dietary
database included information on only 26 of the 45 DII scoring com-
ponents. However, in the original construct validation study, the DII
computed based on only 28 components was essentially the same as 24-
h recall-derived DII scores that included 44 parameters [20]. Both were
significantly associated with concentrations of CRP in a longitudinal
study with up to five measurements per individual [20]. Also, T2DM
cases were ascertained, in part, by self-report. However, a 92% agree-
ment between self-reported events and medical records review has been
shown in ACLS [22].

There are several strengths in the present analysis including the
prospective nature and use of multiple measures to define excess
adiposity. The comprehensive evaluation of effect modification on the
multiplicative and additive scales provides useful benchmarks on which
future research can build. Our measure of dietary inflammatory po-
tential, the DII, has been construct validated, showing a positive asso-
ciation with multiple inflammatory markers, such as CRP, IL-6, and
TNF-α [20,31–37]. The use of IPW corrected for potential selection bias
caused by censoring and improved model efficiency because of fewer
parameters.

5. Conclusion

A more pro-inflammatory diet was only modestly associated with
T2DM incidence. The use of BF as a measure of adiposity is re-
commended in examining the role of adiposity in modifying the effect
of diet on T2DM. Larger studies in more racially diverse populations areTa
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Table 4
Summary of effect modification on additive and multiplicative scales.

Multiplicativea Additiveb

Ratio of RRs (95% CI) p value RERI (90% CI) p value

BMI 0.89 (0.32, 2.46) 0.82 0.12 (−2.31, 2.54) 0.94
WC 0.79 (0.33, 1.90) 0.60 −0.21 (−1.82, 1.40) 0.83
BF 1.29 (0.56, 3.02) 0.55 0.48 (−0.90, 1.87) 0.57
WhtR 0.84 (0.31, 2.22) 0.72 −0.09 (−2.17, 1.98) 0.94

a Ratio of RRs4th DII vs 1st DII across strata of obesity.
b RERI=RRobese, 4th DII - RRobese, 1st DII - RRnon-obese, 4th DII +1.
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needed to confirm this finding.
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