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Abstract

Objective: To assess the role of diabetes diagnosis as a potential teachable moment
in nutrition facts label use among US adults.
Design: Logistic regression analyses were conducted to examine the relationship
between diabetes diagnosis status (diagnosed diabetes, undiagnosed diabetes,
diagnosed prediabetes, undiagnosed prediabetes, no diabetes or prediabetes) and
self-reported nutrition facts label use, adjusted by individual characteristics and
survey design.
Setting: Study sample came from the National Health and Nutrition Examination
Survey 2005–2010 waves.
Subjects: A total of 5110 US adults aged 20 years and older were included in the
analyses. Diabetes/prediabetes was identified by fasting plasma glucose and
glycated Hb testing.
Results: People with diagnosed diabetes/prediabetes were substantially more
likely to report nutrition facts label use when making daily food purchase
decisions compared with those with undiagnosed diabetes/prediabetes, whereas
the prevalence of nutrition facts label use was similar between people with
undiagnosed diabetes/prediabetes and those without diabetes/prediabetes. The
adjusted prevalence (95 % CI) of any and regular nutrition facts label use was
85·93 (82·91, 88·95) % and 55·60 (50·04, 61·16) % among those with diagnosed
diabetes, respectively, in comparison to 71·50 (59·64, 83·37) % and 32·88 (19·11,
46·65) % among those with undiagnosed diabetes. Analogously, the adjusted
prevalence (95 % CI) of any and regular nutrition facts label use was 81·16 (75·27,
87·06) % and 45·28 (37·28, 53·29) % among those with diagnosed prediabetes,
respectively, in comparison to 72·83 (68·06, 77·59) % and 39·95 (34·02, 45·89) %
among those with undiagnosed prediabetes.
Conclusions: As a potential teachable moment, diabetes diagnosis may positively
impact nutrition facts label use and motivate diabetic patients to manage their
condition through making healthier food choices.
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As a leading cause of disability and premature mortality in

the USA and worldwide, diabetes can result in serious

health complications including heart disease, blindness,

kidney failure and lower-extremity amputations(1).

In 2012, an estimated 28·9 million American adults aged 20

years and above had diagnosed or undiagnosed diabetes

and an additional 86 million had prediabetes(2). A healthy

diet is a crucial regime for diabetes management(3).

Patients with diabetes should limit their consumption of

foods high in sugar, salt or fat; carefully monitor the time

and quantity of carbohydrate intake; consume a variety of

fruits, vegetables and whole-grain foods on a daily basis;

and eat smaller portions and spread out their meals over

the day. The nutrition facts label is an essential source for

consumers to obtain nutrition-related information on food

products and serves as a population-level policy inter-

vention with unparalleled reach(4). Nutrition facts labels

may help patients with diabetes manage their condition

through making healthier food choices.

A long line of research documents consumers’ under-

standing and use of nutrition facts labels, as well as their

impact on dietary behaviour(5–8). A substantial proportion

of US consumers report regular use of nutrition facts labels

to guide their selection of food products(5–8). The

perception on the credibility of nutrition facts labels

appears high and there is a consistent association between

nutrition facts label use and diet quality(5–8). The American

Diabetes Association recommends that patients ‘use the

Public Health Nutrition: 19(12), 2149–2156 doi:10.1017/S1368980015003079

*Corresponding author: Email ran5@illinois.edu © The Author 2015

https://doi.org/10.1017/S1368980015003079 Published online by Cambridge University Press

http://crossmark.crossref.org/dialog/?doi=10.1017/S1368980015003079&domain=pdf
https://doi.org/10.1017/S1368980015003079


information on the nutrition facts label to compare foods

and make better choices’(9). However, little is known

regarding the prevalence of nutrition facts label use among

the diabetic population and whether that differs between

people with and without diabetes and across diagnosis

status. Behavioural theories and interventions emphasize

the importance of cues in prompting motivation for

behaviour change(10). A specific type of cue, labelled a

‘teachable moment’, describes a naturally occurring health

or life event that motivates individuals to spontaneously

engage in risk-reducing health-promoting behaviour(11).

While chronic illnesses like diabetes are a major threat to

health and quality of life, disease diagnosis itself could

serve as a critical teachable moment for patients to initiate

behaviour change(12–15). At a diagnosis of diabetes or

prediabetes, patients may be particularly concerned about

their health status and willing to accept recommendations

on behaviour modification in an effort to effectively

manage their diabetic condition. Physicians and other

nutrition/health professionals may seize this window of

opportunity to provide patients with tailored messages and

advice regarding food choices, physical activity and other

health behaviours. Nutrition education programmes may

also take advantage of diabetes diagnosis to improve

effectiveness, reduce cost and adapt to a larger population.

The impact of chronic condition diagnosis on behaviour

modification as a teachable moment has been consistently

documented in smoking cessation(16–24), but findings

remain mixed for other types of health behaviours such as

drinking and physical activity(19–22,25–27). To our knowl-

edge, the present study serves as the first attempt to

evaluate the role of diabetes diagnosis as a potential

teachable moment in nutrition facts label use. If diabetes/

prediabetes diagnosis qualifies for a teachable moment, we

would expect that patients with diagnosed diabetes/

prediabetes pay more attention to their daily diet in an

effort to better manage their diabetic condition compared

with their counterparts who suffer from the same illness but

are unaware of it (i.e. people with undiagnosed diabetes/

prediabetes). On the other hand, we would expect the

grocery shopping and diet behaviours among those with

undiagnosed diabetes/prediabetes to be similar to those of

people without diabetes/prediabetes, since the former

group may not pay additional attention to their daily diet

due to their unawareness of their diabetic condition.

Therefore, we hypothesized that: (i) people with diagnosed

diabetes/prediabetes are more likely to use nutrition facts

labels in guiding their daily food purchases compared with

people with undiagnosed diabetes/prediabetes; and (ii) the

prevalence of nutrition facts label use does not differ

between people with undiagnosed diabetes/prediabetes

and people without diabetes/prediabetes. Using data from

a nationally representative repeated cross-sectional survey,

we tested this hypothesis by examining the relationship

between diabetes diagnosis status and nutrition facts label

use among US adults aged 20 years and above.

Methods

Survey setting and participants

Individual-level data came from the National Health and

Nutrition Examination Survey (NHANES) 2005–2006,

2007–2008 and 2009–2010 waves. NHANES is a pro-

gramme of studies conducted by the National Center for

Health Statistics to assess the health and nutritional status

of children and adults. The programme began in the early

1960s and has periodically conducted separate surveys

focusing on different population groups or health topics.

Since 1999, NHANES has been conducted continuously in

two-year cycles and has a changing focus on a variety of

health and nutrition measurements. A multistage prob-

ability sampling design is used to select participants

representative of the civilian, non-institutionalized US

population. Certain population subgroups are over-

sampled to increase the reliability and precision of health

status indicator estimates for these groups.

Use of nutrition facts label

In a survey respondent’s home, a trained interviewer

presented the respondent with a hand card and asked the

question: ‘Here is an example of a food label. This part of

the food label is called the Nutrition Facts panel. How often

do you use the Nutrition Facts panel when deciding to buy

a food product? Would you say always, most of the time,

sometimes, rarely, or never?’ Any use of nutrition facts label

is defined by grouping the answers of ‘always’, ‘most of the

time’ and ‘sometimes’, with the reference group consisting

of the answers of ‘rarely’ and ‘never’. Regular use of

nutrition facts label is defined by the answers of ‘always’

and ‘most of the time’, with the reference group consisting

of the answers of ‘sometimes’, ‘rarely’ and ‘never’.

Diabetes measures

Following the definitions adopted in the Centers for Disease

Control and Prevention weekly report(28), we classified

survey respondents into five mutually exclusive categories

based on their self-reported diabetes diagnosis and

laboratory test result: (i) diagnosed diabetes; (ii) diagnosed

prediabetes; (iii) undiagnosed diabetes; (iv) undiagnosed

prediabetes; and (v) no diabetes/prediabetes. Diagnosed

diabetes was identified by the answer of ‘yes’ to the

interview question ‘Have you ever been told by a doctor or

health professional that you have diabetes or sugar

diabetes?’ Diagnosed prediabetes was identified by the

answer of ‘yes’ to the interview question ‘Have you ever

been told by a doctor or other health professional that you

have any of the following: prediabetes, impaired fasting

glucose, impaired glucose tolerance, borderline diabetes or

that your blood sugar is higher than normal but not high

enough to be called diabetes or sugar diabetes?’ and the

answer of ‘prediabetes’ when asked whether one had

diabetes. Undiagnosed diabetes was identified by having

fasting plasma glucose (FPG)≥ 126mg/dl or glycated Hb
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(HbA1c)≥ 6·5 % but reporting absence of diagnosed dia-

betes. Undiagnosed prediabetes was identified by having

100mg/dl≤ FPG< 126mg/dl or 5·7%≤HbA1c< 6·5 % but

reporting absence of diagnosed diabetes/prediabetes.

Respondents with no diabetes/prediabetes were identified

by having FPG< 100mg/dl and HbA1c< 5·7 % and

reporting absence of diagnosed diabetes/prediabetes.

Of the 7763 non-pregnant survey respondents aged

20 years and above assigned to a morning fasting session,

the following participants were excluded from the ana-

lyses: missing test results for FPG or HbA1c, n 431; missing

values for self-reported diabetes/prediabetes diagnosis,

n 156; missing values for nutrition facts label use, n 1157;

and missing values for other individual characteristics,

n 909. The remaining 5110 survey respondents were

included in the analysis.

Individual characteristics

The following individual characteristics were controlled for

in the regression analysis: a dichotomous variable for female

(male in the reference group); three dichotomous variables

for age groups (35–49 years of age, 50–64 years of age and

65 years of age and above, with 20–34 years of age in the

reference group); three dichotomous variables for race/

ethnicity (non-Hispanic African American, non-Hispanic

other race/multi-race and Hispanic, with non-Hispanic

white in the reference group); a dichotomous variable for

college education and above (with high school or lower

education in the reference group); two dichotomous

variables for marital status (divorced/separated/widowed

and never married, with married in the reference group);

two dichotomous variables for household income level

(130%≤ income to poverty ratio (IPR)<300% and

IPR≥300%, with IPR<130% in the reference group); a

dichotomous variable for obesity (non-obese people in the

reference group); a dichotomous variable for ever or current

smoker (never smoker in the reference group); a dichot-

omous variable for good or excellent self-rated health (poor

or fair self-rated health in the reference group); a dichot-

omous variable for any public or private health insurance

coverage (no health insurance in the reference group); four

dichotomous variables for each of the chronic conditions of

arthritis, CHD, stroke and cancer; and two dichotomous

variables for NHANES 2007–2008 and 2009–2010 waves

(2005–2006 wave in the reference group).

Besides the common individual demographic (sex, age,

race/ethnicity) and socio-economic (education, marital

status and income level) variables, we also intended to

control risky behaviour (smoking) and health/disease

status (self-rated health and chronic illnesses) in the

regression analysis, because these factors may confound

in our estimated relationship between diabetes diagnosis

(‘exposure’) and nutrition facts label use (‘outcome’) by

correlating with both the exposure and the outcome. We

further included health insurance status in the model,

because the uninsured could be less likely to use health-

care services and have a diabetes diagnosis.

Statistical analyses

Logistic regression analyses were conducted to examine the

relationship between diabetes diagnosis status and nutrition

facts label use among US adults, adjusted by individual

characteristics. Separate regression models were estimated

for the two dependent variables: a dichotomous variable for

any use of nutrition facts labels and a dichotomous variable

for regular use of nutrition facts labels. The key independent

variables were four dichotomous variables for having

diagnosed diabetes, diagnosed prediabetes, undiagnosed

diabetes and undiagnosed prediabetes, with those reporting

no diabetes/prediabetes in the reference group. We calcu-

lated the adjusted prevalence of nutrition facts label use by

diabetes status based on logistic regression estimates. The

differences in the adjusted prevalence of nutrition facts label

use across diabetes status were tested using Wald tests.

All statistical analyses were conducted using the statis-

tical software package Stata 14·0 SE version. The NHANES

sampling design was incorporated in both descriptive

statistics and regression analyses.

Human subjects review

NHANES was approved by the National Center for Health

Statistics Research Ethics Review Board. The present

analysis used NHANES de-identified public data and was

deemed exempt by the University of Illinois at Urbana–

Champaign Institutional Review Board.

Results

Table 1 reports nutrition facts label use, diabetes diagnosis

status and other individual characteristics of adult survey

respondents in the NHANES 2005–2010 waves. Among a

total of 5110 respondents, the population-weighted

prevalence of any nutrition facts label use was 72·59 %

and that of regular nutrition facts label use was 41·54 %.

Nearly a quarter (23·00 %) of survey respondents had

diabetes or prediabetes, where undiagnosed prediabetes

accounted for 10·09 %, undiagnosed diabetes for 0·86 %,

diagnosed prediabetes for 4·06 % and diagnosed diabetes

accounted for 7·99 %.

Table 2 reports nutrition facts label use by diabetes

diagnosis status. The population-weighted prevalence of

any nutrition facts label use was substantially higher among

those with diagnosed prediabetes (81·90%) and diabetes

(82·50%) in comparison to those with undiagnosed

prediabetes (71·90%) and diabetes (62·18%). Analogously,

the population-weighted prevalence of regular nutrition

facts label use was substantially higher among those with

diagnosed prediabetes (48·93%) and diabetes (54·68%) in

comparison to those with undiagnosed prediabetes

(41·32%) and diabetes (30·60%).
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Table 3 reports the estimated odds ratios of nutrition

facts label use in logistic regression analyses. After

adjusting for individual characteristics, the odds of any and

regular nutrition facts label use among people with diag-

nosed diabetes were 110 % (adjusted odds ratio (AOR)=

2·10; 95 % CI= 1·62, 2·73) and 94 % (AOR= 1·94; 95 % CI

1·55, 2·43) higher, respectively, than among their

counterparts without diabetes/prediabetes. In contrast, no

difference in the odds of any (AOR= 0·86; 95 % CI 0·47,

1·59) and regular nutrition facts label use (AOR= 0·76;

95 % CI 0·40, 1·46) was found between those with

undiagnosed diabetes and those without diabetes/

prediabetes. The odds of any and regular nutrition facts

label use among people with diagnosed prediabetes were

48 % (AOR= 1·48; 95 % CI 0·97, 2·26) and 28 % (AOR=

1·28; 95 % CI 0·91, 1·80) higher, respectively, than among

their counterparts without diabetes/prediabetes, although

these differences were not statistically significant at

P< 0·05. In contrast, no difference in the odds of any

(AOR= 0·92; 95 % CI 0·71, 1·20) and regular nutrition facts

label use (AOR= 1·03; 95 % CI 0·80, 1·34) was found

between those with undiagnosed prediabetes and those

without diabetes/prediabetes. As for other individual

characteristics, females, middle-aged and older adults (50

years of age and above), people with college education

and above, with good or excellent self-rated health and

covered by health insurance were significantly more likely

to use nutrition facts labels compared with males, younger

adults, people with high school or lower education, with

poor or fair self-rated health and without health insurance

coverage.

Table 4 reports the adjusted prevalence of any and

regular nutrition facts label use based on the logistic

regression estimates. The adjusted prevalence of any

nutrition facts label use was substantially higher among

those with diagnosed diabetes (85·93%) in comparison to

undiagnosed diabetes (71·50%; P< 0·001); and the adjusted

prevalence of any nutrition facts label use was also

noticeably higher among those with diagnosed prediabetes

(81·16%) in comparison to undiagnosed prediabetes

(72·83%; P< 0·05). Analogously, the adjusted prevalence of

regular nutrition facts label use was substantially higher

among those with diagnosed diabetes (55·60%) in

comparison to undiagnosed diabetes (32·88 %; P< 0·001).

The adjusted prevalence of regular nutrition facts label use

also tended to be higher among those with diagnosed

prediabetes (45·28%) in comparison to undiagnosed

prediabetes (39·95 %), although the difference was not

statistically significant at P< 0·05.

Table 1 Individual characteristics of adult NHANES 2005–2010
participants

Individual characteristic Percentage 95% CI

Nutrition facts label use status
Any use 72·59 71·09, 74·10
Regular use 41·54 39·80, 43·27

Diabetes status
No prediabetes/diabetes 77·00 75·47, 78·52
Undiagnosed prediabetes 10·09 9·20, 10·98
Undiagnosed diabetes 0·86 0·57, 1·14
Diagnosed prediabetes 4·06 3·42, 4·71
Diagnosed diabetes 7·99 7·01, 8·98

Sex
Female 51·98 50·62, 53·35

Age group
20–34 years of age 26·94 24·97, 28·92
35–49 years of age 31·67 29·27, 34·07
50–64 years of age 24·65 22·69, 26·62
65 years of age and above 16·74 15·16, 18·31

Race/ethnicity
White, non-Hispanic 72·78 69·40, 76·16
African American, non-Hispanic 10·67 8·77, 12·57
Other race/multi-race, non-Hispanic 5·49 4·42, 6·56
Hispanic 11·06 9·04, 13·08

Education level
College education and above 60·00 56·98, 63·01

Marital status
Married 65·95 63·93, 67·98
Divorced/separated/widowed 17·68 16·50, 18·86
Never married 16·37 14·40, 18·33

Household income level
IPR<130% 18·25 16·24, 20·26
130%≤ IPR< 300% 28·92 26·46, 31·38
IPR≥300% 52·83 49·90, 55·75

Obesity status
Obese (BMI≥30·0 kg/m2) 34·83 32·83, 36·84

Smoking status
Former or current smoker 46·27 43·76, 48·78

Current health status
Good or excellent health 83·95 82·63, 85·27

Health insurance status
With health insurance 82·32 80·34, 84·30

Chronic condition
Arthritis 26·05 24·00, 28·11
Coronary artery disease 3·35 2·80, 3·89
Stroke 2·73 2·10, 3·35
Cancer 8·68 7·74, 9·62

Survey wave
2005–2006 37·48 34·00, 40·96
2007–2008 30·83 26·74, 34·92
2009–2010 31·69 28·53, 34·86

NHANES, National Health and Nutrition Examination Survey; IPR, income to
poverty ratio.
Individual-level data (n 5110) from NHANES 2005–2010 waves. NHANES
sampling design was incorporated in estimating the percentages.

Table 2 Unadjusted prevalence of nutrition facts label use by
diabetes status in NHANES 2005–2010 adult participants

Nutrition facts label use status

Any use Regular use

Diabetes status % 95% CI % 95% CI

No prediabetes/diabetes 69·20 67·53, 70·88 37·53 35·62, 39·45
Undiagnosed

prediabetes
71·90 67·24, 76·56 41·32 35·49, 47·16

Undiagnosed diabetes 62·18 50·51, 73·85 30·60 20·40, 40·81
Diagnosed prediabetes 81·90 75·50, 88·31 48·93 40·77, 57·10
Diagnosed diabetes 82·50 79·09, 85·90 54·68 50·26, 59·10

NHANES, National Health and Nutrition Examination Survey.
Individual-level data (n 5110) from NHANES 2005–2010 waves. Any use of
nutrition facts label is defined as using labels sometimes, mostly or always.
Regular use of nutrition facts label is defined as mostly or always using
labels. NHANES sampling design was incorporated in estimating the per-
centages.
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Discussion

Drawing from the health belief model, a teachable moment

is a cueing event that increases perceptions of risk and

outcome expectancies, prompts strong emotional respon-

ses and causes a redefinition of an individual’s self-concept

or social role(10,11). According to McBride et al.(11), a disease

diagnosis is considered a teachable moment because it may

Table 3 Estimated odds ratios of nutrition facts label use in NHANES 2005–2010 adult participants in logistic regression analyses

Nutrition facts label use status

Any use Regular use

Individual characteristic OR 95% CI OR 95% CI

Diabetes status
No prediabetes/diabetes (ref.) 1·000 1·000
Undiagnosed prediabetes 0·922 0·707, 1·202 1·032 0·795, 1·338
Undiagnosed diabetes 0·863 0·469, 1·590 0·760 0·395, 1·459
Diagnosed prediabetes 1·482 0·974, 2·255 1·283 0·913, 1·802
Diagnosed diabetes 2·102*** 1·620, 2·728 1·942*** 1·553, 2·428

Sex
Male (ref.) 1·000 1·000
Female 2·628*** 2·151, 3·210 2·053*** 1·797, 2·344

Age group
20–34 years of age (ref.) 1·000 1·000
35–49 years of age 1·372* 1·054, 1·786 1·246 0·990, 1·568
50–64 years of age 1·958** 1·336, 2·868 1·618** 1·225, 2·137
65 years of age and above 1·744** 1·237, 2·458 1·960*** 1·512, 2·541

Race/ethnicity
White, non-Hispanic (ref.) 1·000 1·000
African American, non-Hispanic 0·751** 0·618, 0·913 0·885 0·716, 1·093
Other race/multi-race, non-Hispanic 1·160 0·745, 1·804 0·971 0·703, 1·342
Hispanic 0·975 0·814, 1·168 1·139 0·927, 1·398

Education level
High school or lower (ref.) 1·000 1·000
College education and above 1·814*** 1·512, 2·176 1·630*** 1·358, 1·956

Marital status
Married (ref.) 1·000 1·000
Divorced/separated/widowed 0·905 0·692, 1·183 1·032 0·825, 1·289
Never married 1·014 0·769, 1·337 1·115 0·865, 1·438

Household income level
IPR<130% (ref.) 1·000 1·000
130%≤ IPR< 300% 1·034 0·837, 1·277 1·087 0·857, 1·380
IPR≥300% 1·203 0·912, 1·586 1·254* 1·005, 1·565

Obesity status
Non-obese (BMI<30·0 kg/m2) (ref.) 1·000 1·000
Obese (BMI≥30·0 kg/m2) 1·076 0·860, 1·347 0·930 0·805, 1·074

Smoking status
Never smoker (ref.) 1·000 1·000
Former or current smoker 0·828 0·699, 0·980 0·972 0·839, 1·125

Current health status
Fair or poor health (ref.) 1·000 1·000
Good or excellent health 1·365* 1·050, 1·775 1·319** 1·090, 1·595

Health insurance status
Without health insurance (ref.) 1·000 1·000
With health insurance 1·430** 1·177, 1·736 1·222** 1·055, 1·415

Chronic condition
No arthritis (ref.) 1·000 1·000
Arthritis 1·065 0·897, 1·264 1·150 0·993, 1·333
No coronary artery disease (ref.) 1·000 1·000
Coronary artery disease 1·712* 1·016, 2·886 1·404 0·962, 2·049
No stroke (ref.) 1·000 1·000
Stroke 0·560* 0·352, 0·891 0·782 0·533, 1·148
No cancer (ref.) 1·000 1·000
Cancer 1·040 0·787, 1·375 1·043 0·798, 1·362

Survey wave
2005–2006 (ref.) 1·000 1·000
2007–2008 1·740*** 1·480, 2·046 0·740** 0·607, 0·902
2009–2010 2·498*** 2·061, 3·029 1·101 0·949, 1·278

NHANES, National Health and Nutrition Examination Survey; IPR, income to poverty ratio; ref., reference category.
Individual-level data (n 5110) from NHANES 2005–2010 waves. Any use of nutrition facts label is defined as using labels sometimes, mostly or always. Regular
use of nutrition facts label is defined as mostly or always using labels. Logistic regressions were conducted to estimate the odds ratios of nutrition facts label use
among US adults, accounting for NHANES sampling design.
*P< 0·05, **P< 0·01, ***P< 0·001.
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increase one’s perceptions of vulnerability and shift

expectancies of and value assigned to health outcomes in

relation to a specific unhealthy behaviour, bring out strong

negative or positive emotional reactions, and alter per-

ceived social norms or self-concept so that an unhealthy

behaviour becomes less tolerable. The present study is the

first attempt to evaluate the role of diabetes diagnosis as a

potential teachable moment in nutrition facts label use.

Using data from NHANES 2005–2010 waves, we found that

people with diagnosed diabetes/prediabetes were sub-

stantially more likely to report nutrition facts label use in

their daily grocery shopping compared with those with

undiagnosed diabetes/prediabetes, whereas the pattern of

nutrition facts label use appeared similar between people

with undiagnosed diabetes/prediabetes and those without

diabetes/prediabetes. These findings were consistent with

our hypothesis based on the notion of teachable moment,

which predicted increased efforts to seek healthier diet

options following a diabetes diagnosis.

Self-reported use of nutrition facts label may not reflect

actual use and translate into healthier grocery shopping

behaviour or improved diet quality. Although a majority of

US consumers report regular use of nutrition facts labels,

in-store observations suggest actual use during food

purchase can be lower(29). The use of nutrition facts labels

varies noticeably across population subgroups. Children,

adolescents, obese older adults, individuals with less

education and/or nutrition knowledge, people with lower

disposable income and those with lower health awareness

are less likely to use labels and/or effectively process the

nutrition information presented(30–32). Moreover, whether

consumers can understand and use nutrition facts labels is

contingent upon the purpose of the task(5–8). A majority

appears capable to retrieve basic facts and make simple

calculations/comparisons between products using

numerical information on the label, but their ability and

accuracy decline as the complexity of the task increases.

Recent systematic reviews on nutrition labelling found that

most studies focused on the use of labels to retrieve

nutrition information and assess the healthiness of food

products, whereas much less is known on whether and to

what extent nutrition facts labels modify consumers’

grocery shopping and dietary habits(4–8). Elfassy et al.

examined the association between hypertension and

nutrition facts label use for sodium information among

New York City adults(33). Although individuals with

hypertension had 71 % higher odds of frequently using

nutrition facts labels for sodium information compared

with those with no hypertension, sodium intake was not

found to differ by frequency of nutrition facts label use

among those with hypertension. A vast majority of existing

studies used a cross-sectional survey and/or qualitative

study design, so that an estimated association between

nutrition facts label use and healthier diet is subject to

confounding (e.g. people who value health more are more

likely to read nutrition facts labels and also more likely to

purchase healthier foods).

A few limitations of the present study should be noted.

The evidence indicating the impact of diabetes diagnosis

on nutrition facts label use is at best preliminary and

should not be interpreted as a causal relationship. The

cross-sectional study design precludes examining life

events and behaviours by chronological order, so that we

do not know whether a modification in nutrition facts label

use precedes or follows a diabetes diagnosis. Moreover,

people with diagnosed diabetes/prediabetes could be

different from those with undiagnosed diabetes/

prediabetes in disease history, severity, co-morbidity, etc.

and these differences might confound the relationship

between diabetes diagnosis and nutrition facts label use.

Approximately 34 % of the NHANES sample was excluded

from the analysis due to missing values on test results,

nutrition facts label use status and/or other individual

characteristics. If those who did not report nutrition facts

label use were less aware of nutrition labelling compared

with those who reported label use, and those who did not

undertake FPG and HbA1c testing were more or less likely

to have undiagnosed diabetes/prediabetes compared with

their counterparts who took the tests, respectively, we

could underestimate or overestimate the impact of

diabetes diagnosis on nutrition facts label use. Despite

relatively large total sample size, undiagnosed diabetes

Table 4 Adjusted prevalence of nutrition facts label use by diabetes status in NHANES 2005–2010 adult participants

Nutrition facts label use status

Any use Regular use

Diabetes status % 95% CI % 95% CI

No prediabetes/diabetes 74·40 72·89, 75·92 39·21 37·46, 40·96
Undiagnosed prediabetes 72·83 68·06, 77·59 39·95 34·02, 45·89
Undiagnosed diabetes 71·50 59·64, 83·37 32·88 19·11, 46·65
Diagnosed prediabetes 81·16 75·27, 87·06 45·28 37·28, 53·29
Diagnosed diabetes 85·93 82·91, 88·95 55·60 50·04, 61·16

NHANES, National Health and Nutrition Examination Survey.
Individual-level data (n 5110) from NHANES 2005–2010 waves. Any use of nutrition facts label is defined as using labels sometimes, mostly or always. Regular
use of nutrition facts label is defined as mostly or always using labels. Logistic regressions were conducted to estimate the adjusted prevalence of nutrition facts
label use among US adults, accounting for NHANES sampling design.
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cases (n 106) and diagnosed prediabetes cases (n 330)

only occupied 0·86 % and 4·06 % of the sample, respec-

tively. This might compromise model estimation precision

and partially explain the lack of statistical significance in

the difference of adjusted prevalence of regular nutrition

facts label use between those with diagnosed prediabetes

and those with undiagnosed prediabetes. The time span of

patients living with diabetes/prediabetes might play a role

in their nutrition facts label use (e.g. lack of novelty over

time or sustained behaviour change after diagnosis), but

such data were not available in the NHANES. Physical

activity level could confound in the estimated relationship

between diabetes diagnosis and nutrition facts label use.

However, due to the measurement inconsistency in

physical activity across the three waves of NHANES, we

were not able to control for it in regression analysis.

Finally, NHANES is a probability sample of the US non-

institutionalized population and patients in penal/mental

facilities, institutionalized older adults and/or military

personnel on active duty are not represented.

The prevalence of nutrition facts label use among

people with diagnosed diabetes/prediabetes was sub-

stantially higher than that among people with undiag-

nosed diabetes/prediabetes, indicating a new diabetes

diagnosis could serve as a window of opportunity for

nutrition education and healthy diet intervention. Target-

ing people with newly diagnosed diabetes may augment

intervention effectiveness as they could be particularly

receptive to change(34). Moreover, these people often can

be conveniently reached at clinics, hospitals and other

health-care settings when attending appointments for their

new diagnosis. Health-care providers may seize this

opportunity to offer on-site health behaviour counselling

(e.g. nutrition and physical activity education, smoking

cessation) shortly after delivering the diagnosis/treatment.

Even a brief information session by health-care providers

can lead to positive behaviour change(35–37). This is par-

ticularly important given the fact that adults with chronic

diseases currently are inadequately advised by health-care

providers to adopt a healthier lifestyle(38–42).

Conclusion

In conclusion, the present study examined the relationship

between diabetes diagnosis status and nutrition facts label

use among US adults aged 20 years and above using data

from a nationally representative survey. People with diag-

nosed diabetes/prediabetes were noticeably more likely to

report nutrition facts label use when making daily food

purchase decisions relative to those with undiagnosed

diabetes/prediabetes. In contrast, the prevalence of self-

reported nutrition facts label use was similar between

people with undiagnosed diabetes/prediabetes and those

without diabetes/prediabetes. Serving as a potential

teachable moment, diabetes diagnosis may positively

impact nutrition facts label use and motivate diabetic

patients to manage their condition through making heal-

thier food choices. Future research needs to examine the

potential dose–response relationship between frequency of

nutrition facts label use and FPG/HbA1c level, the pathway

linking nutrition facts label use motivated by diabetes

diagnosis to actual food purchase and dietary intake, and

explore optimal strategies to deliver nutrition interventions

in conjunction with diabetes diagnosis/treatment in order to

capitalize the benefit from this teachable moment.
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