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Introduction

The prevalence of chronic diseases and their risk factors

have increased during the last three decades in both north-

ern and southern Canadian populations (Trovato, 2000;

Deering et al., 2009). Cancer and heart disease are now

the leading causes of death in Nunavut, whilst the pre-

valence of some cancers (e.g. liver, oesophageal) is signifi-

cantly greater amongst Inuit than the national average for

all Canadians (Lanier & Alberts, 1996; Inuit Tapiriit Kana-

tami, 2009). Obesity, smoking and physical inactivity are

amongst the chronic disease risk factors that are increas-

ingly prevalent amongst Inuit (Deering et al., 2009).

As previously discussed in detail (Sharma, 2010a), the

Inuit population in Nunavut has been undergoing a diet

and lifestyle transition that has resulted in an increased
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Abstract

Background: The extent to which awareness of chronic disease (CD) diagnosis

affects one’s healthy food knowledge, self-efficacy and intentions or healthy die-

tary and physical activity (PA) behaviours remains unexplored among Inuit in

Canada.

Methods: A food frequency questionnaire and an adult impact questionnaire

were used in a cross-sectional study to collect self-reported data on daily

energy and nutrient intake, PA and the diagnosis of hypertension, diabetes,

heart disease and cancer amongst adult Inuit and their family members. Associ-

ations between awareness of personal and family CD status and healthy food

knowledge, self-efficacy and intentions, percentage of energy consumed from

non-nutrient-dense foods and PA were assessed via ordinal logistic regression.

Results: Of the 266 participants, those who self-reported CD for both them-

selves and their relative(s) were more likely to have high healthy food knowl-

edge [odds ratio (OR) = 2.45] than those who did not. Reporting hypertension

and heart disease amongst only relatives increased the likelihood of high

knowledge (OR = 5.20) and intentions (OR = 5.10) for healthy eating. Heart

disease in both participants and their relatives was associated with high levels

of PA (OR = 12.24). However, there were no associations when only partici-

pants (but not their relatives) reported having CD. A joint effect between a

high level of education and awareness of CD was positively related to high food

knowledge (OR = 38.93). An inverse association between awareness of CD and

unhealthy eating was not observed.

Conclusions: Awareness of a relative having a CD was a more important factor

in increasing knowledge and, to a lesser degree, self-efficacy or intentions to eat

healthy than participants’ awareness of personal CD. However, awareness was

not associated with lower non-nutrient-dense food intake.
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consumption of high fat/high sugar, non-nutrient-dense

(NND) shop-bought foods (e.g. crisps and carbonated

beverages). Physical inactivity has also become more com-

mon (Kuhnlein & Receveur, 1996; Bjerregaard et al.,

2004; Kuhnlein et al., 2004). There is strong scientific evi-

dence that a healthy diet and adequate physical activity

(PA) play important roles in the prevention of chronic

diseases and subsequent mortality (Whelton et al., 2002;

World Health Organization, 2005; World Cancer Research

Fund/American Institute for Cancer Research, 2007;

World Health Organization/World Economic Forum,

2008). Several intervention trials have reported the benefi-

cial effects of lifestyle intervention programmes on reduc-

ing risk of chronic disease amongst high-risk populations

(Muto & Yamauchi, 2001; Nilsson et al., 2001; Whelton

et al., 2002; Duncan et al., 2003; Irwin et al., 2003; Matti-

la et al., 2003).

Understanding determinants of behaviour is a key com-

ponent for developing effective dietary and lifestyle inter-

ventions (Gittelsohn et al., 1999, 2006; Lewis et al., 2002;

Baranowski, 2004). Many studies have assessed the predic-

tive effect of a wide range of social and psychological fac-

tors on healthy food habits on various populations

(Steptoe et al., 2004; Shaikh et al., 2008), including Inuit in

Nunavut (Mead et al., 2010). However, no research has

explored whether an Inuit individual’s awareness of a

chronic disease diagnosis for either themselves or a first-

degree relative influences the adoption of a healthy lifestyle.

The present study aimed to assess associations between

self-reported diagnosis of a chronic disease (i.e. heart dis-

ease, high blood pressure, diabetes and/or cancer) in an

individual participant or in an immediate biological fam-

ily member and the participant’s knowledge of healthy

dietary practices, self-efficacy to engage in healthier die-

tary behaviours and intention to lead a healthy lifestyle.

Additionally, the associations between chronic disease

awareness and current lifestyle practices, including less

NND foods (NNDF) consumption of and more PA, were

assessed. The study also aimed to explore if there is a sig-

nificant difference between the relative impact of a family

member diagnosis versus personal diagnosis on an indi-

vidual’s food knowledge, self-efficacy, intentions, NNDF

consumption and PA levels. In addition, it was a matter of

interest to find if the magnitude of associations depends

on the number of relatives with a chronic disease. For

brevity, the term ‘chronic disease(s)’ (CD) is used

throughout to represent the four diseases stated above.

Materials and methods

Study setting and sampling

The study setting and sampling methodology have been

described elsewhere (Sharma, 2010a). Institutional Review

Board approval was obtained from the Committee on

Human Studies at the University of Hawaii and the Office

of Human Research Ethics at the University of North

Carolina at Chapel Hill, and the Nunavut Research Insti-

tute licensed the study.

Data collection

Data for the study were collected from two question-

naires: the adult impact questionnaire (AIQ) and a quan-

titative food frequency questionnaire (QFFQ). The

validity and data collection methodology of the QFFQ

and AIQ have been described elsewhere (Mead et al.,

2010; Sharma, 2010a). The AIQ measured participants’

food-related knowledge, self-efficacy (i.e. confidence in

one’s own ability to successfully perform a behaviour)

and intentions to perform healthy dietary behaviours

using multiple-choice questions. The ‘knowledge’ section

of the AIQ assessed the participant’s level of knowledge

about nutrition (e.g. the number of tablespoons of sugar

in a carbonated drink), whilst the questions about self-

efficacy assessed how easy or hard it would be for the

participant to choose healthy foods and use healthy cook-

ing methods. The ‘intentions’ section assessed how often

participants planned to choose healthy foods and use

healthy cooking methods during the next month (Appen-

dices S1 and S2). Using a method from another study

(Gittelsohn et al., 2006), socioeconomic status was deter-

mined by questions regarding ownership of 20 assets or

material goods (e.g. boat, car, digital camera) in working

condition, which was then used to create the Material

Style of Life (MSL) scale (Sharma, 2010a). Two open-

ended questions asked about daily hours spent in moder-

ate and/or vigorous PA and hours spent being sedentary

during both weekends and weekdays. Moderate to vigor-

ous PA was defined as activity that made the person

breathe hard/sweat/feel hot, such as working out on the

land, walking, sports or heavy cleaning. The locally devel-

oped and culturally appropriate QFFQ (Sharma et al.,

2010b) was administered to assess participants’ consump-

tion of 150 food items during the previous 30 days. Com-

mercial foods shipped from southern Canadian regions

that are high in sugar and fat but low in essential nutri-

ents were selected from the QFFQ list of food items and

called NND shop-bought foods. The percentage of daily

energy intake from NNDF was computed based on the

QFFQ and considered an index of unhealthy dietary

behaviour (Sharma, 2010a). Finally, participants were

asked to report if they or any of their first-degree relatives

[biological mother, father, brother(s) and/or sister(s)] had

ever been diagnosed by a doctor or nurse with coronary

heart disease, hypertension, diabetes (type one or type

two) or cancer.
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Anthropometric indices were measured or self-reported

(when the participant refused or was physically unable to

be measured), and smoking status was assessed (Sharma,

2010a).

Statistical analysis

The present study explored self-reported diagnoses of four

major CD (i.e. heart disease, hypertension, diabetes and

cancer). Analyses were conducted using two different cat-

egorisation methods for level of awareness of CD diagno-

sis. The first method used binary categorisation to define

positive exposure (participant or relative with diagnosis)

versus null exposure (neither participant nor relative with

diagnosis). The second method of categorisation used

four levels of exposure, each compared with the reference

group of neither participant nor relative with a CD. In

this categorisation, level one (least exposed) was defined

as only one relative with at least one CD; level two was

defined as ‡2 relatives with at least one CD; level three

was defined as only the participant reporting at least one

CD; and level four (most exposed) was defined as the

participant and ‡1 relative with at least one CD.

Level of education was categorised into low (no educa-

tion, some elementary school, completed elementary

school or some junior high school education), intermedi-

ate (completed junior high school, some high school or

completed high school) and high (some trade school, col-

lege or university education completed). To calculate the

MSL score (proxy for socioeconomic status), owning any

number of each of the 20 items in working condition was

scored with one, and the scores were added. Including all

20 items in the MSL scale yielded high internal reliability

(range = 1–19, Cronbach’s a = 0.83) (Bland & Altman,

1997). The AIQ included eight questions to evaluate the

level of nutritional knowledge (range = 0–8, Cronbach’s

a = 0.58). The correct and incorrect answers to each

question were, respectively, scored one and zero for the

analysis. A new variable (knowledge) was produced,

which included a sum of scores for the eight questions

for each participant. For the eight questions about self-

efficacy, the four answer choices were scored on a four-

point Likert scale from one (least efficacious) to four

(most efficacious) to show an increasing pattern of self-

efficacy (range = 11–32, Cronbach’s a = 0.63). Similarly,

the five answer choices for questions about intentions for

healthy dietary behaviours were scored on a five-point

Likert scale from one (least intention) to five (most inten-

tion) (range = 8–32, Cronbach’s a = 0.55). For both self-

efficacy and intentions, new variables equal to the sum of

scores of the relevant individual questions were created

for analyses. Daily intake of NNDF (g) was computed for

each NNDF item on the QFFQ as the daily frequency

(monthly frequency divided by 30.4) multiplied by the

usual portion size consumed (g) (Pakseresht & Sharma,

2010). The proportion of total energy intake from NNDF

to total energy intake from all foods consumed was com-

puted to estimate the percentage of energy from NNDF.

Level of PA was determined as a proportional average

number of hours spent per day engaged in moderate and/

or vigorous PA during weekdays and weekends. Body

mass index (BMI) was calculated as kg/m2.

A chi-square test was used to explore differences in

level of categorical variables between participants who

reported having a CD and those who did not (based on

the two methods of exposure categorisation). Continuous

variables with a skewed distribution were logarithm trans-

formed before performing Student’s t-test. Because of

non-normally distributed outcome variables, ordinal

logistic regression (Williams, 2006) was used to determine

the relationship between the different levels of partici-

pants’ awareness of having a CD (as the exposure vari-

able) and healthy food knowledge, self-efficacy,

intentions, NNDF consumption and PA (as the outcome

variables). Using the Brant test, it was found that the

models did not violate the parallel regression assumption

(Long & Freese, 2006). Hence, the odds ratio (OR) that

describes the relationship between the high versus com-

bined intermediate and low categories of the given

response variable is the same as the OR that describes the

relationship between combined high and intermediate

categories versus the low category. The models were

adjusted for the effect of potential confounders, which

were chosen via a backward elimination method. Using a

likelihood ratio test, the possibility of an effect modifica-

tion was assessed for the variables of interest. The expo-

sure variables were controlled for collinearity, which can

potentially cause an under-estimation of the association

with the outcome.

A likelihood ratio test was used to determine if there

was a nonlinear relationship between the metric variables

(age, BMI and MSL score) and each of the outcomes.

None of the variables were linearly related to the out-

comes; hence, the age variable was changed into three cat-

egories (19–30 years, 31–50 years and 51–89 years) based

on the classification for the Dietary Reference Intakes

(Institute of Medicine, 2005). BMI was categorised into

overweight/obese (BMI ‡25 kg/m2) and normal/under-

weight (BMI <25 kg/m2) based on the WHO classifica-

tion (WHO, 2010), whilst the MSL score was divided

into tertiles (0–7, 8–12 and 13–19). The outcome vari-

ables of interest were categorised into tertiles. The cut-off

points for low, intermediate and high categories were,

respectively, 0–3, 4–5 and 6–8 for knowledge score; 0–24,

25–27 and 28–32 for self-efficacy score; 0–19, 20–22 and

23–35 for intentions score; 0–20, 21–33 and 34–100 for
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percentage of energy intake from NNDF; and 0–1.3, 1.4–

3.4 and ‡3.5 h per day for PA.

Data analyses were performed using stata MP, version

10.1 (StataCorp LP, College Station, TX, USA). All statis-

tical tests were two-sided, and differences with P-values

<0.05 were considered statistically significant.

Results

The response rates 69–93% in the three communities.

Fifty-one men and 215 women with a mean ranged from

and standard deviation (SD) age of 41 (13) years partici-

pated. Of the participants, 25% reported no diagnosis of

a CD for either themselves or their relatives, 17%

reported that only one immediate relative was diagnosed

with a CD, 30% reported that two or more immediate

family members were diagnosed with a CD and 7%

reported that only themselves and no immediate relatives

were diagnosed with a CD. A history of CD for both the

participant and at least one relative was recorded for 21%

of participants (Table 1). Hypertension was the most fre-

quently reported diagnosis for participants or their rela-

tives (61%), followed by cancer (58%), heart disease

(48%) and diabetes (23%). Almost all participants had a

low or intermediate level of education (82%), and few

had high levels of education (18%) (Table 2). Participants

who reported that they and/or an immediate family

member were diagnosed with a CD, on average, seven

years older than those who did not (P < 0.001). Most

participants were either overweight or obese (79%), and

this condition was more prevalent amongst participants

who reported a CD diagnosis for themselves or relatives.

Seventy-four percent of participants reported that they

currently smoke. All participants received almost 30% of

their daily energy intake from NNDF. Participants who

reported CD and those did not were not statistically sig-

nificantly different (P = 0.30) in terms of mean (SD)

hours engaged in moderate/vigorous PA [3.1 (2.5) h per-

day and 2.7 (2.2) h perday], respectively).

Participants’ awareness of a CD diagnosis for them-

selves and/or relative(s) was positively associated with

high healthy food knowledge after adjusting for con-

founding factors [OR = 2.38, 95% confidence interval

(CI) = 1.34–4.23, P = 0.003] (Table 3, method 1). When

the exposure variable was categorised in four groups

(method 2), the results showed that awareness of only a

relative having a CD, regardless of the number of diag-

nosed relatives, was linked with high healthy food knowl-

edge (OR = 2.62, 95% CI = 1.21–5.64, P = 0.01 for level

1 and OR = 2.41, 95% CI = 1.24–4.68, P = 0.01 for level

2). A similar relationship between the exposure of interest

and high healthy food knowledge was also observed for

those participants who reported the diagnosis of a CD for

themselves and their relative(s) (OR = 2.45, 95%

CI = 1.17–5.14, P = 0.02 for level 4). However, partici-

pants’ awareness of a CD diagnosis for only themselves

was not likely to impact healthy food knowledge. The

common finding between regression models using

method 1 and models using diagnosis 2 of exposure cate-

gorisation was the lack of a significant association

between all levels of awareness of CD and the other out-

come variables of healthy food self-efficacy and level of

PA. However, there were two exceptions: First, method 2

revealed that participants who reported a diagnosis of CD

for two or more of their relatives had greater intention to

eat healthy (OR = 2.44, 95% CI = 1.26–4.72, P = 0.008)

than participants who did not report a diagnosis of CD.

Second, those who reported a CD diagnosis for only one

relative were more likely to eat a high quantity of NNDF

(OR = 2.25, 95% CI = 1.08–4.67, P = 0.03) than partici-

pants who dit not.

In the analysis of the four CD subgroups (Table 4),

participants’ awareness of only one immediate relative

beging diagnosed with hypertension increased the possi-

Table 1 Frequency and percentage of

participants with different levels of aware-

ness of chronic disease diagnosis and the

frequency of reported chronic diseases

n %

Awareness of the diagnosis of ‡1 chronic disease*

Reference: neither participant nor relatives were diagnosed 65 25

Level 1: only 1 relative was diagnosed 46 17

Level 2: >1 relative was diagnosed 80 30

Level 3: only participant was diagnosed 19 7

Level 4: participant and relative(s) were diagnosed 56 21

Frequency of reported chronic diseases amongst participants and their relatives

Hypertension 123 61

Cancer (all types) 117 58

Heart disease 96 48

Diabetes (Types 1 and 2) 46 23

Total participants with reported chronic disease� 201 100

*Based on method 2 of categorisation of participants’ awareness a CD diagnosis.
�Some participants reported more than one chronic disease.
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bility of a high level of healthy food knowledge by more

than twice (OR = 2.13, 95% CI = 1.10–4.13, P = 0.03).

This positive association was even stronger if participants

reported hypertension for more than one relative

(OR = 5.20, 95% CI = 1.79–15.12, P = 0.002). Only

those participants who reported hypertension for both

themselves and their relative(s) were likely to have greater

self-efficacy to eat a healthy diet (OR = 2.95, 95%

CI = 1.10–7.91, P = 0.03). A positive association was

observed between awareness of a diagnosis of heart dis-

ease for more than one relative and intention for healthy

eating (OR = 5.10, 95% CI = 1.53–16.97, P= 0.008).

Table 3 Adjusted� odds ratio (OR) and 95% confidence interval (CI) of awareness of having chronic disease(s) and indicators of healthy food

knowledge, self-efficacy, intention and healthy lifestyle practices

Awareness of the diagnosis of ‡
chronic disease�

n Knowledge§

OR (95% CI)

Self-efficacy§

OR (95% CI)

Intention§

OR (95% CI)

% Energy from NNDF§

OR (95% CI)

Physical activity§

OR (95% CI)

Method 1 of categorisation

Participant and/or relative(s) 201 2.38* (1.34–4.23) 0.94 (0.54–1.64) 1.43 (0.82–2.47) 1.26 (0.74–2.18) 1.54 (0.87–2.64)

Method 2 of categorisation

Level 1: 1 relative 46 2.62** (1.21–5.64) 0.75 (0.36–1.57) 0.72 (0.35–1.51) 2.25** (1.08–4.67) 0.94 (0.45–1.97)

Level 2: >1 relative 80 2.41** (1.24–4.68) 1.07 (0.56–2.06) 2.44* (1.26–4.72) 1.03 (0.55–1.93) 1.92 (1.02–3.62)

Level 3: participant only 19 1.60 (0.55–4.69) 0.67 (0.26–1.71) 0.55 (0.19–1.55) 1.72 (0.63–4.70) 1.39 (0.52–3.73)

Level 4: participant and relative(s) 56 2.45** (1.17–5.14) 1.10 (0.52–2.31) 1.73 (0.84–3.57) 1.04 (0.50–2.14) 1.71 (0.85–3.44)

�Adjusted for gender, age, education, Material Style of Life score, body mass index and smoking status.
�Coronary heart disease and/or hypertension and/or diabetes and/or cancer.
§High knowledge score was defined as 6–8; high self-efficacy score was defined as 28–32; high intention score was defined as 23–32; high per-

centage of energy from non-nutrient-dense foods (NNDF) was defined as more than 33%; high physical activity was defined as more than

3.5 h perday.

*P < 0.01; **P < 0.05.

Table 2 Demographic information, healthy food knowledge, self-efficacy and intention, and healthy lifestyle of adult Inuit by gender and awareness

of chronic disease diagnosis

All participants (n = 266)

Awareness of chronic disease

diagnosis*

P-valueYes (n = 201) No (n = 65)

Age (years) Mean (SD) 41 (13) 43 (13) 36 (12) <0.001§

Education� n (%) Low 114 (43) 84 (42) 30 (46) 0.43

Intermediate 105 (39) 78 (39) 27 (42)

High 47 (18) 39 (19) 8 (12)

MSL score� n (%) Low 82 (31) 60 (30) 22 (34)

Intermediate 94 (36) 71 (36) 23 (35)

High 88 (33) 68 (34) 20 (31) 0.82

BMI (kg / m2) Mean (SD) 31 (7) 31 (7) 29 (6) 0.03§

BMI categories, n (%) <25 kg / m2 55 (21) 38 (19) 17 (26)

25.0–29.9 kg / m2 70 (26) 52 (26) 18 (28) 0.25

‡30 kg / m2 141 (53) 111 (55) 30 (46)

Smoking, n (%) No 70 (26) 57 (29) 13 (20)

Yes 195 (74) 143 (72) 52 (80) 0.16

Knowledge score Mean (SD) 4.3 (1.9) 4.4 (1.8) 3.7 (1.8) 0.006§

Self-efficacy score Mean (SD) 26 (4) 26 (4) 26 (4) 0.41

Intention score Mean (SD) 21 (4) 22 (4) 21 (4) 0.18

% of energy from NNDF Mean (SD) 30 (14) 30 (14) 29 (13) 0.64

Moderate/vigorous physical activity (h perday) Mean (SD) 3.0 (2.4) 3.1 (2.5) 2.7 (2.2) 0.30

*Diagnosis of chronic diseases amongst participants or at least one immediate relative (based on method 1 of exposure categorisation).
�Low: none, some elementary school, completed elementary school or some junior high school; Intermediate: completed junior high school, some

high school or completed high school; High: some college, trade school or university or university completed.
�Low: Material Style of Life scale (MSL) score £7; Intermediate: MSL score 8–12; High: MSL score >12.
§Statistically significant at p <0.05.

BMI, body mass index; NNDF, non-nutrient-dense foods.
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However, participants with heart disease showed Fewer

intention for healthy eating (OR = 0.11, 95% CI = 0.01–

0.93, P = 0.04). Participants with heart disease who also

had relative(s) with heart disease were very likely to spend

>3.5 h perday in moderate/vigorous PA (OR = 12.24,

95% CI = 2.37–63.15, P = 0.003). No significant relation-

ship was found between the outcomes when different

levels of participants’ awareness of a diagnosis of diabetes

and cancer were included as exposure variables in the

regression models.

Analyses for any interaction between awareness of the

diagnosis of a CD (based on method 1 of exposure cate-

gorisation) and the level of education in association with

the outcomes of interest showed a strong joint effect

between these two exposure variables (Table 5). This

effect was more evident amongst participants with a high

level of education, which was associated with nearly 39

times greater likelihood of high healthy food knowledge

(OR = 38.93, 95% CI = 12.84–118.07, P < 0.001) com-

pared with participants without a personal of family his-

tory of CD and a low level of education. The likelihood

of high healthy food knowledge was more than six times

greater amongst participants with a high MSL score who

were aware of having CD compared with the reference

category (OR = 6.44, 95% CI = 2.26–18.36, P < 0.001).

The joint effect of the awareness of a CD diagnosis

with the level of education MSL score failed overall to

show a statistically significant change in ORs for self-effi-

cacy, intention, energy consumed from NNDF and PA

compared to the relevant reference categories (Table 4).

Discussion

The present study showed that, although awareness of the

diagnosis of a CD was related to high healthy food

knowledge, fewer significant associations were observed

with higher intentions for healthy eating, greater confi-

dence in one’s ability to eat healthier, less NNDF con-

sumption and more time spent in PA. However, these

findings were not consistent across the four CDs studied.

The results obtained in the study are consistent with a

study in Washington State with US adults, which revealed

that self-reported history of CD was not associated with

healthy eating practice (Trudeau et al., 1998). Many fac-

tors may contribute to the lack of an impact of awareness

of CD diagnosis on healthy eating. The results obtained

Table 4 Adjusted� odds ratio (OR) and 95% confidence interval (CI) of the awareness of a diagnosis of chronic disease(s) and indicators of

healthy food knowledge, self-efficacy, intention and healthy lifestyle practices

Categories of awareness of

a chronic disease diagnosis�

Knowledge§

OR (95% CI)

Self-efficacy§

OR (95% CI)

Intention§

OR (95% CI)

% Energy from NNDF§

OR (95% CI)

Physical activity§

OR (95% CI)

Hypertension

Level 1: 1 relative 2.13** (1.10–4.13) 1.77 (0.93–3.38) 1.71 (0.90–3.22) 0.85 (0.47–1.56) 1.51 (0.82–2.79)

Level 2: >1 relative 5.20* (1.79–15.12) 1.01 (0.41–2.51) 1.79 (0.65–4.90) 0.49 (0.19–1.23) 1.69 (0.67–4.29)

Level 3: participant only 1.80 (0.81–3.98) 1.08 (0.52–2.28) 0.69 (0.32–1.50) 0.73 (0.34–1.59) 1.22 (0.59–2.53)

Level 4: participant and relative(s) 1.52 (0.64–3.61) 2.95** (1.10–7.91) 1.95 (0.78–4.87) 0.59 (0.24–1.45) 1.37 (0.56–3.32)

Heart disease

Level 1: 1 relative 1.58 (0.90–2.80) 0.83 (0.47–1.46) 1.40 (0.80–2.45) 0.97 (0.56–1.68) 1.64 (0.93–2.88)

Level 2: >1 relative 2.32 (0.81–6.66) 2.06 (0.74–5.73) 5.10* (1.53–16.97) 1.18 (0.45–3.08) 1.17 (0.45–3.02)

Level 3: participant only 0.77 (0.14–4.28) 0.57 (0.14–2.25) 0.11** (0.01–0.93) 5.30 (0.90–31.20) 3.20 (0.66–15.60)

Level 4: participant and relative(s) 2.43 (0.67–8.85) 0.75 (0.20–2.83) 1.21 (0.34–4.29) 0.55 (0.14–2.17) 12.24* (2.37–63.15)

Diabetes

Level 1: 1 relative 1.04 (0.49–2.25) 1.70 (0.80–3.62) 1.54 (0.71–3.32) 0.52 (0.25–1.07) 0.99 (0.48–2.02)

Level 2: >1 relative 1.76 (0.12–25.76) 0.68 (0.04–12.30) All had high intention 0.80 (0.09–6.98) 0.60 (0.03–11.88)

Level 3: participant only 0.90 (0.24–3.38) 1.04 (0.31–3.47) 2.83 (0.67–11.97) 1.02 (0.28–3.74) 0.92 (0.24–3.45)

Level 4: participant and relative(s) 1.47 (0.19–11.14) 5.73 (0.51–64.86) 4.54 (0.43–47.55) 1.87 (0.20–18.01) 0.63 (0.12–3.31)

Cancer

Level 1: 1 relative 1.52 (0.86–2.69) 0.81 (0.47–1.39) 1.56 (0.89–2.74) 1.43 (0.82–2.47) 1.29 (0.74–2.25)

Level 2: >1 relative 2.15 (0.94–4.94) 0.87 (0.37–2.02) 1.65 (0.72–3.78) 0.69 (0.29–1.61) 1.72 (0.80–3.73)

Level 3: participant only 2.39 (0.30–18.66) 1.88 (0.28–12.80) 5.27 (0.50–55.17) 0.17 (0.02–1.71) 1.85 (0.27–12.84)

Level 4: participant and relative(s) 1.14 (0.25–5.26) 0.27 (0.05–1.55) 2.02 (0.50–8.18) 2.86 (0.55–14.73) 1.54 (0.36–6.54)

�Adjusted for gender, age, education, Material Style of Life scale, body mass index and smoking status.
�Coronary heart disease and/or hypertension and/or diabetes and/or cancer.
§High knowledge score was defined as 6–8; high self-efficacy score was defined as 28–32; high intention score was defined as 23–32; high

percentage of energy from non-nutrient-dense foods (NNDF) was defined as more than 33%; high physical activity was defined as more than

3.5 h perday.

*Statistically significant at P < 0.01; **Statistically significant at P < 0.05.
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in some studies suggest that up to 50% of patients with

risk factors for cardiovascular disease (e.g. hypertension,

diabetes) may not be advised appropriately about lifestyle

modification (Centers for Disease Control and Preven-

tion, 1999; Egede & Zheng, 2002). A study of inner-city

American Indian adults with diabetes indicated that many

participants recognised that a healthy diet could control

their glucose levels, but few could apply this knowledge

to their daily lives (Lautenschlager & Smith, 2006). The

present Inuit study population did not exhibit signifi-

cantly healthier behaviours when diagnosed with a CD,

indicating that they may also face similar difficulties in

changing behaviours. The present study population has

a high consumption of unhealthy shop-bought foods

(usually high-fat, high-sugar foods) (Hopping et al., 2010;

Sharma et al., 2010b), indicating that these foods may be

preferred for reasons of cost, taste and quality.

Variyam (1999) reported that individuals awareness of

a relationship between diet and disease is influenced by

their level of education, household income and ethnicity.

The present study revealed a strong joint effect between

awareness of diagnosis of a CD and level (particularly the

high level) of education, suggesting that the awareness of

a CD amongst educated people encourages them to

obtain information about a healthy diet. This joint effect

tended to be stronger with an increase in level of educa-

tion. Awareness of a CD interacted with medium and

high MSL scores to significantly increase the likelihood of

greater healthy food knowledge. Hence, those individuals

that reported a CD diagnosis for themselves and an

immediate family member tended to have high levels of

healthy food knowledge. Having a higher level of educa-

tion and socioeconomic status would likely strengthen the

possibility of obtaining healthy food knowledge probably

as a result of greater access to media and other informa-

tion sources.

The lack of an association between awareness of a CD

diagnosis and other outcomes of interest in most of the

simple regression and interaction models indicates that

other environmental factors amongst Inuit adults should

Table 5 The joint effect of the awareness of a chronic disease diagnosis (for the participant, relatives or both�) and education or Material Style

of Life score (MSL) score on indicators of healthy food knowledge, self-efficacy, intention and healthy lifestyle practices

Knowledge�

OR (95% CI)

Self-efficacy�

OR (95% CI)

Intention�

OR (95% CI)

% Energy from NNDF�

OR (95% CI)

Physical activity�

OR (95% CI)

Education§

Chronic disease (No) and low level 1 1 1 1 1

Chronic disease (No) and medium level 4.35

(1.50–12.55)

3.08***

(1.06–8.92)

1.96

(0.73–5.21)

2.39

(0.90–6.34)

1.19

(0.45–3.16)

Chronic disease (No) and high level 4.37

(0.98–19.56)

0.86

(0.19–3.94)

1.57

(0.35–7.10)

0.73

(0.15–3.50)

2.05

(0.48–8.74)

Chronic disease (Yes) and low level 3.00***

(1.24–7.27)

1.19

(0.52–2.72)

1.70

(0.76–3.80)

1.55

(0.70–3.45)

2.58***

(1.12–5.96)

Chronic disease (Yes) and medium level 5.19*

(2.16–12.51)

1.73

(0.76–3.96)

2.28***

(1.02–5.06)

1.87

(0.84–4.15)

1.56

(0.68–3.58)

Chronic disease (Yes) and high level 38.93*

(12.84–118.07)

1.43 (0.57–3.59) 2.25 (0.89–5.67) 2.25 (0.90–5.64) 1.21 (0.47–3.11)

P-value for the interaction 0.04 0.33 0.81 0.24 0.17

MSL score–

Chronic disease (No) and low score 1 1 1 1 1

Chronic disease (No) and medium score 0.98 (0.29–3.35) 0.51 (0.15–1.70) 0.90 (0.30–2.74) 1.76 (0.59–5.29) 0.97 (0.33–2.90)

Chronic disease (No) and high score 3.52***

(1.06–11.70)

1.93 (0.58–6.45) 0.80 (0.26–2.50) 1.32 (0.42–4.13) 1.90 (0.61–5.96)

Chronic disease (Yes) and low score 1.79 (0.65–4.89) 0.40 (0.15–1.10) 0.70 (0.28–1.78) 2.03 (0.80–5.14) 1.21 (0.49–2.96)

Chronic disease (Yes) and medium score 4.12**

(1.50–11.25)

1.32 (0.52–3.43) 1.34 (0.53–3.38) 1.54 (0.62–3.87) 2.08 (0.84–5.14)

Chronic disease (Yes) and high score 6.44*

(2.26–18.36)

1.44 (0.53–3.93) 2.25 (0.86–5.93) 1.56 (0.60–4.06) 2.63***

(1.03–6.72)

P-value for the interaction 0.38 0.03 0.11 0.43 0.66

�Based on method 1 of exposure categorisation.
�High knowledge score was defined as 6–8; high self-efficacy score was defined as 28–32; high intention score was defined as 23–32; high

percentage of energy from non-nutrient-dense foods (NNDF) was defined as more than 33%; high physical activity was defined as more than

3.5 h per day.
§Adjusted for gender, age, MSL score, body mass index and smoking status.
–Adjusted for gender, age, education, body mass index and smoking status. CI, confidence interval.

*Statistically significant at P < 0.001; **Statistically significant at P < 0.01; ***Statistically significant at P < 0.05.
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be recognised and modified to increase self-efficacy and

intentions for healthy eating and lifestyle behaviours

(such as less NNDF consumption and more engagement

in PA). Fanning et al. (2005) identified many factors that

can influence an individual’s decision to consume or not

consume fast food. These factors include age, education

level, gender, hours worked per week, the mealtime for

which the decision is made, income, time spent watching

television, owning or renting a home, geographical loca-

tion, household size, time of year and possibly numerous

interactions between these factors. Availability and quality

of fruit and vegetables, as healthy alternatives for NNDF,

should also be considered in Nunavut.

Participants’ awareness of themselves alone being diag-

nosed with a CD (and not their family members) was

not significantly associated with the outcomes of interest,

except for a negative association with intention when

participants reported heart disease. It would appear that

a participant’s awareness of his/her relatives’ CD diagno-

sis is a greater motivation for Inuit to learn about and

want to adopt a healthier diet compared with only the

participant being diagnosed with a CD. This finding may

indicate that family members may be able to more effec-

tively communicate health information and serve as

motivation to adopt a healthier lifestyle. Other studies

have shown the success of peer educators (such as family

members) in health promotion (Buller et al., 1999; Pom-

erleau et al., 2005; Gittelsohn et al., 2010). However, in

this setting, strong family communication did not always

lead to a healthier diet, indicating the need for training

as peer educators.

The ORs for high healthy food knowledge were almost

the same for levels 1 and 2 of CD diagnosis awareness

categorisation, indicating that the association does not

depend on the number of relatives with CD. However,

this factor may impact differently on intention for healthy

eating and dietary behaviour.

In an adjusted regression model with the outcome of

food knowledge, the individual ORs for CD diagnosis

awareness (2.38) and high level of education (10.33, not

shown) were smaller than the OR for their joint effect

(38.93). The observed OR for the joint effect (38.93) was

also considerably greater than expected under an additive

model without interaction (2.38 + 10.33 ) 1 = 11.71)

and relatively greater than expected under a multiplica-

tive model without interaction (2.38 · 10.33 = 24.59).

These results indicate synergy between the awareness of a

CD diagnosis and a high level of education on healthy

food knowledge and that people with a high level of edu-

cation seek healthy food knowledge more when they are

aware of having a CD. Performing a likelihood ratio test

also confirmed that a regression model with an effect

modification between awareness of CD and education fits

significantly better than a model including education as

confounder.

A high prevalence of being overweight/obesity (79%)

and current smoking (74%), as well as a considerable

proportion of energy consumed from NNDF (30%) in

the present study indicate that Inuit populations are at

high risk for CD. These findings are similar to a recent

report from northern Canada (Deering et al., 2009).

A cross-sectional study is an appropriate design for

hypothesis generation, public health planning and when

several outcomes need to be assessed (as in the present

study). The present study had a relatively large total sam-

ple size of a homogeneous Inuit population and utilised

well-developed, culturally appropriate assessment tools.

Categorising the outcome variables into three groups and

utilising ordinal logistic regression allowed for the evalua-

tion of the associations more precisely and the prevention

of missing associations.

The present study is not without limitations. Measure-

ment bias may exist because CD diagnosis was self-

reported, and food consumption and hours engaged in PA

were obtained based on the participant’s memory and,

hence, were prone to recall bias. Second, almost four times

more women than men enrolled in the study, and the rel-

atively small sample size of male participants may partially

explain the less significant association between gender

group and the outcomes of interest. This gender difference

is partially related to the structure of the sampling, in

which the interviewers targeted the main person responsi-

ble for food shopping and cooking from each randomly

selected household, which was usually a woman. This lim-

its the generalisability of the results to the male popula-

tion. Third, the large age difference between those who

did and did not report a CD may have reduced the preci-

sion of observed ORs. Fourth, the response rate varied up

to 31%, indicating that some nonresponse bias may be

present in the results. Participants may have agreed to par-

ticipate because they are health-conscious and practice

healthier behaviours compared with nonparticipants.

Finally, the results cannot be generalised to other Inuit

communities in Nunavut, Canada.

Amongst the numerous factors affecting dietary

choices, nutrition knowledge and beliefs about diet and

health information are the most amenable to change

(Institute of Medicine, 1991). Amongst Inuit populations

living in three communities in the Canadian Arctic, those

who reported a CD for their immediate relative(s) or for

both themselves and their relative(s) had more knowledge

about healthy food behaviours than those who did not

report any of the four medical conditions discussed in the

present study. It was also found that immediate relatives

may play an important role in communicating informa-

tion and motivating participants towards the adoption of
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a healthier lifestyle. Accordingly, an intervention pro-

gramme for decreasing CD risk factors could include

trained educators from the community as an important

bridge between health service providers and the target

population. However, awareness of having a CD was not

associated with self-efficacy, intention to eat healthier, or

a healthier lifestyle, with a few exceptions. The present

study is the first to report such data amongst Inuit adults

in the Canadian Arctic. These data are useful for guiding

and developing health promotion programmes aimed at

influencing dietary and lifestyle behaviours and reducing

CD risk factors.
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