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 Dietary Intakes of Pacific Ethnic 
Groups and European People.

S U R V E Y

ABSTRACT

Objective  To compare dietary intakes, food servings, and cooking 
practices of Pacifi c ethnic groups with New Zealand Europeans.
Methods  Daily nutrient intakes were calculated from a self-administered 
food frequency questionnaire from a cross-sectional health screening 
study. Participants were Pacifi c (n=954) and New Zealand European 
(n=1,745) people aged 35 to 74 years. 
Results  Total energy intakes in Samoan and Niuean men were higher 
than European men, while for women, total energy intakes were 
signifi cantly higher in all Pacifi c ethnic groups compared to New Zealand 
European women. Pacifi c men and women had lower alcohol and calcium 
intakes compared to New Zealand Europeans, and Pacifi c men had 
higher protein and cholesterol intakes. Pacifi c adults reported eating 
more servings of fi sh, chicken and bread, fewer servings of cheese and 
breakfast cereal per month, and boiled their meat more often than 
European adults.
Conclusions  Substantial diff erences in dietary habits and cooking 
practices exist between European and the diff erent Pacifi c adult groups 
mainly related to the frequency of consumption of certain food/nutrient 
groups and greater serving sizes in Pacifi c compared to New Zealand 
European adults. Implications Strategies targeting serving sizes and 
frequency of consumption of specifi c food groups may help address 
the major ethnic disparities in nutrition-related health problems in New 
Zealand. 
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Introduction 

Nutrition-related risk factors play a role in the development 
of heart disease, diabetes, stroke, cancer and other major 

health problems.1 In 1997, an estimated 8500 deaths in New 
Zealand were due to the combined eff ects of poor diet (higher 
than optimal blood cholesterol, blood pressure and BMI, and 
inadequate vegetable and fruit intakes).2 

The prevalence of diabetes in Pacifi c people from the 
Diabetes, Heart and Health Survey (DHAH) was higher than in 
Europeans (hereon referred to a Europeans)3. Previous studies 
have implicated dietary patterns termed as “unhealthy”4, “west-
ern”5 or “conservative”6 that are high in meat, high-fat foods 
and sweets as predictors of diabetes, and diets high in fruit 
and vegetables have been termed “healthy”4 or “prudent”5, 6.

There are few studies that have reported nutrient intakes, 

food servings and cooking habits of Pacifi c people. These in-
clude the 1988-1990 Workforce Diabetes survey (WDS)7 of 
643 Pacifi c (395 men; 248 women) and 4,443 European peo-
ple (3,297 men; 1,154 women), the 1997 National Nutrition 
survey (NNS)8 of 270 Pacifi c (104 men; 166 women) and 3,357 
Europeans (1,451 men; 1,896 women), the 2002-2003 DHAH9 

of 1,001 Pacifi c (482 men; 519 women) and 1,745 European peo-
ple (863 men; 882 women) and the 2008/09 New Zealand Adult 
Nutrition Survey10 (NZANS) of 757 Pacifi c (349 men; 408 wom-
en) and 3,371 European/Other (1,497 men; 1,874 women) people. 

The 1988-1990 WDS reported higher total energy intakes 
in Pacifi c people than Europeans, and that Pacifi c people con-
sumed less carbohydrate, fi bre and calcium, and more protein, 
fat, saturated fat and cholesterol.7 The 2002-2003 DHAH Survey 

European Samoan Tongan Niuean Cook All Pacific1

Men

Number 863 243 121 49 46 478

Age (years)2 51.8 (0.29) 47.6 (0.81)*** 53.7 (2.54)† 48.0 (1.57)* 50.0 (4.29) 49.7 (1.01)*

BMI (kg/m2)2 27.6 (0.15) 32.9 (0.47)*** 34.3 (0.90)*** 32.0 (0.75)*** 30.8 (0.83)*** 33.0 (0.39)†† 

Energy intake (MJ/day) 9.9 (9.6,10.1) 11.7*** (10.6,12.9) 10.7 (9.3,12.3) 11.5** (10.4,12.8) 10.6 (9.1,12.3) 11.1*** (10.4,11.9)

EI/RMR [mean(se)] 1.34 (0.02) 1.57 (0.08)b 1.38 (0.17) 1.50 (0.08) 1.45 (0.11) 1.48 (0.07)

Women

Number 882 234 131 60 70 508

Age (years)2 52.2 (0.30) 47.1 (0.82)*** 48.0 (1.68)* 46.2 (1.22)*** 46.1 (1.06)*** 47.1 (0.58)***

BMI (kg/m2)2 27.3 (0.19) 36.0 (0.58) *** 36.2 (1.02)*** 35.1 (1.25)***† 35.2 (0.77)*** 35.8 (0.42)††

Energy intake  (MJ/day) 8.5 (8.3,8.8) 10.0*** (9.0,11.2) 10.0* (8.8,11.4) 11.0*** (9.9,12.3) 11.2*** (9.6,13.2) 10.3*** (9.7,11.0)

EI/RMR [mean(se)] 1.53 (0.02) 1.68 (0.09) 1.61 (0.13) 1.76 (0.09)* 1.96 (0.16)** 1.71 (0.06)*

*0.01 ≤ p < 0.05, ** 0.001 < p < 0.01, *** p ≤  0.001 versus Europeans.
†0.01 ≤ p < 0.05 versus Samoans ; †† P < 0.001 versus Europeans.
1 The All Pacific group are compared to Europeans.
2 Not adjusted for age.

Table 1. Mean (se) age and body mass index (BMI) and geometric mean (95% confidence interval) total energy intakes and mean ratio of energy 
to resting metabolic rate (EI/RMR) (se) for men and women adjusted for age. Pacific men or women are compared with European men or women, 
and Samoan men or women with other Pacific men or women, respectively.

Table 2. Geometric mean (95% confidence interval) nutrient intakes expressed as a percentage contribution to total energy or nutrient energy 
densities (for calcium and cholesterol) adjusted for age. Samoan, Tongan, Niuean and Cook men compared with European men.

European Samoan Tongan Niuean Cook All Pacific

Number 863 243 121 49 46 478

Carbohydrate (%) 49.2 (48.7,49.8) 49.0 (47.6,50.4) 47.8 (45.2,50.5) 49.3 (47.0,51.7) 46.3 (43.6,49.2) 48.1 (47.0,49.3)

Starch (%) 24.1 (23.7,24.5) 24.2 (23.0,25.5) 25.0 (23.1,27.1) 26.4* (24.3,28.6) 25.5 (23.3,28.0) 24.8 (23.8,25.8)

Sucrose (%) 10.4 (10.1,10.8) 11.1 (10.2,12.1) 9.6 (7.7,11.9) 9.9 (8.4,11.6) 8.4* (7.0,10.1) 10.1 (9.3,10.9)

Fibre (g/MJ) 2.6 (2.5,2.7) 2.1*** (1.9,2.3) 2.5† (2.3,2.9) 2.3 (2.0,2.6) 2.4 (2.2,2.7) 2.3** (2.2,2.5)

Protein (%) 14.8 (14.6,15.0) 15.7** (15.2,16.3) 17.9***††† (16.9,18.9) 16.1* (15.0,17.3) 16.8*** (15.7,18.1) 16.7*** (16.2,17.1)

Total Fat (%) 33.6 (33.2,34.0) 35.4** (34.4,36.5) 34.5 (32.1,37.2) 33.8 (31.8,36.0) 36.5** (34.5,38.5) 35.2** (34.2,36.2)

SFA (%) 12.9 (12.7,13.1) 14.1*** (13.6,14.7) 14.1 (12.8,15.5) 13.3 (12.1,14.6) 14.2 (12.9,15.7) 13.9*** (13.4,14.5)

PUFA (%) 5.0 (4.9,5.1) 4.9 (4.7,5.2) 4.5 (4.0,5.2) 4.6 (4.1,5.2) 5.0 (4.5,5.5) 4.9  (4.7,5.1)

MUFA (%) 11.9 (11.6,12.0) 12.0 (11.7,12.4) 11.6 (10.7,12.5) 11.5 (10.8,12.3) 12.6 (11.7,13.6) 12.0 (11.6,12.4)

Cholesterol (mg/MJ) 33.1 (32.3,33.9) 41.7*** (39.1,44.6) 41.1*** (37.2,45.4) 41.6*** (36.8,47.0) 44.9*** (38.6,52.1) 42.4*** (40.4,44.5)

Alcohol (%) 2.6 (2.4,2.8) 0.8***(0.7,1.1) 0.7***(0.4,1.2) 0.9*** (0.5,1.5) 0.7*** (0.3,1.3) 0.6*** (0.5,0.7)

Calcium (mg/MJ) 88.2 (86.5,90.0) 65.8***(62.0,69.9) 63.2***(57.3,69.7) 68.8*** (62.4,75.8) 68.8*** (61.8,76.4) 65.8*** (63.0,68.6)

* 0.01 ≤P < 0.05, ** 0.001 < P < 0.01, *** P ≤ 0.001 versus Europeans. ††† P ≤ 0.001 versus Samoan.
SFA = saturated fatty acids, PUFA = polyunsaturated fatty acids, MUFA = monounsaturated fatty acids.
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also reported that Pacifi c people reported higher total energy in-
takes, less calcium and alcohol, but more carbohydrate, starch, 
protein, total fat, saturated fat, monounsaturated fat (MUFA), 
and cholesterol than Europeans.9 Pacifi c women reported con-
suming higher amounts of fi bre compared to European wom-
en.9 Results from the 2008/09 New Zealand Adult Nutrition 
Survey are diffi  cult to interpret as they compared Pacifi c nutri-
ent intakes with non-Pacifi c people, which included Europeans, 
Māori and Others.11 Compared to non-Pacifi c women, they re-
ported higher total energy intakes and slightly higher MUFA 
intakes in Pacifi c women. However, there were no diff erences 
between Pacifi c and non-Pacifi c people in the mean percent-
age of total energy from protein, fat, and carbohydrates; but 
Pacifi c people had a signifi cantly lower median daily intake of 
calcium compared to non-Pacifi c people.11 Although the 1997 
NNS reported some dietary and cooking habits of Pacifi c peo-
ple, they did not recruit suffi  cient Pacifi c people to enable nu-
trient comparisons with European and Other New Zealanders.8 

No previous studies appear to have reported nutrient in-
takes, food servings and cooking habits in the various Pacifi c 

ethnic groups. This issue is relevant as previous research has 
identifi ed substantial ethnic variation in cardiovascular risk 
factors between the main Pacifi c groups in New Zealand.12-14

We compared dietary intakes, food group servings, cook-
ing habits and serving sizes of Pacifi c people by ethnic group 
and Europeans for adult men and women living in Auckland 
to determine whether there were ethnic variations.

 Subjects and Methods
The Diabetes, Heart and Health Survey was a cross-sectional 
study of people aged 35-74 years, carried out between January 
2002 and November 2003 in the Auckland region. There were 
1,011 Pacifi c of whom 1,001 (482 men, 519 women) completed 
the food frequency questionnaire (FFQ) and 1,745 Europeans 
(863 men, 882 women).

Adults were recruited using two sampling frames: one, 
a cluster sample with random starting point addresses that 
were obtained from Statistics New Zealand with a probability 
of selection proportional to the number of people living in that 
mesh block (response rate 61.3%); and the other was a random 

Table 3. Geometric mean (95% confidence interval) nutrient intakes expressed as a percentage contribution to total energy or nutrient energy 
densities (for calcium and cholesterol) adjusted for age. Samoan, Tongan, Niuean and Cook women compared with European women.

European Samoan Tongan Niuean Cook All Pacific

Number 882 234 131 60 70 508

Carbohydrate (%) 51.2 (50.5,51.9) 51.3 (49.7,53.0) 51.2 (48.0,54.6) 54.4* (51.9,57.0) 50.7 (48.4,53.1) 51.3  (50.0,52.5)

Starch (%) 22.4 (21.8,22.9) 25.8*** (24.1,27.6) 26.0** (23.4,28.9) 24.0 (21.6,26.6) 23.9 (21.6,26.4) 25.4** (24.3,26.6)

Sucrose (%) 11.5 (11.0,11.9) 10.5 (9.2,11.9) 10.6 8.8,12.8) 12.4 (10.8,104.4) 10.2 (8.6,12.3) 10.4 (9.5,11.3)

Fibre (g/MJ) 3.1 (3.0,3.2) 2.8* (2.6,3.0) 2.8 (2.2,3.5) 3.1 (2.8,3.5) 2.5 (2.0,3.2) 2.8** (2.6,3.0)

Protein (%) 15.1 (14.9,15.4) 16.6*** (16.0,17.3) 17.1*** (16.1,18.1) 16.4 (15.0,18.1) 15.6 (14.2,17.1) 16.8*** (16.3,17.3)

Total Fat (%) 32.7 (32.2,33.3) 33.8 (32.5,35.2) 33.1 (30.5,35.8) 30.5* (28.6,32.4) 33.6 (30.9,36.5) 33.2 (32.2,34.3)

SFA (%) 12.3 (12.1,12.6) 13.3* (12.6,14.1) 13.1 (12.0,14.3) 11.4* (10.6,12.2) 13.1 (11.9,14.4) 13.0 (12.5,13.5)

PUFA (%) 4.8 (4.7,4.9) 4.9 (4.6,5.2) 4.9 (4.5,5.4) 4.9 (4.2,5.6) 5.0 (4.5,5.6) 4.9  (4.7,5.1)

MUFA (%) 11.7 (11.5,12.0) 11.4 (10.9,11.9) 11.0 (9.8,12.3) 10.6** (9.8,11.3) 11.4 (10.5,12.5) 11.2 (10.8,11.7

Cholesterol (mg/MJ) 31.2 (30.3,32.1) 38.2* (35.8,40.8) 35.2 (28.1,44.0) 30.7† (27.1,34.8) 36.3 (30.8,42.8) 37.3*** (34.6,40.2)

Alcohol (%) 1.4 (1.2,1.5) 0.1*** (0.1,0.2) 0.4* (0.2,1.0) 0.2*** (0.1,0.4) 0.2*** (0.1,0.3) 0.2*** (0.1,0.3)

Calcium (mg/MJ) 97.8 (95.7,99.7) 76.6*** (71.5,82.0) 75.1*** (68.5,82.3) 88.5 (79.2,99.9) 78.4*** (71.1,86.6) 77.6*** (74.4,81.0)

* 0.01 ≤ P < 0.05, ** 0.001 ≤ P < 0.01, *** P < 0.001 versus Europeans. † 0.001 < P < 0.01,  
SFA = saturated fatty acids, PUFA = polyunsaturated fatty acids, MUFA = monounsaturated fatty acids.

Table 4. Mean serves (se or 95% confidence interval) per month (adjusted for energy and 
age) of major foods eaten. Pacific men are compared with European men.

European Samoan Tongan Niuean Cook All Pacific

Number 863 243 121 49 46 478

Red meat 31.9 (0.53) 33.4 (2.04) 49.0 (7.40)* 31.0 (3.26) 28.9 (3.07) 37.8 (2.34)**

Chicken 4.9 (0.15) 11.5 (1.12)*** 11.8 (1.14)*** 9.6 (1.41)*** 9.9 (1.31)*** 12.4 (0.83)***

Fish 8.2 (0.23) 15.7 (1.03)*** 17.9 (1.70)*** 16.6 (2.15)*** 16.8 (3.21)** 17.9 (0.95)***

Vegetables§ 121.7 (118.2,125.4) 104.8 (93.6,117.4) 103.9 (86.6,124.7) 107.5 (92.7,118.3) 96.2* (79.5,116.4) 104.3 (89.1,122.0)

≥ 3 serves/day1 (%) 75.8 (1.59) 68.1 (5.29) 69.3 (7.64) 76.6 (6.59) 62.4 (9.47) 68.4 (3.58)

Fruit 59.7 (1.59) 54.8 (13.81) 76.1 (11.81) 52.2 (9.78) 58.9 (8.85) 62.2 (7.69) 

≥ 2 serves/day2 (%) 40.7 (1.81) 30.9 (4.65) 43.8 (8.74) 28.0 (7.10) 45.0 (11.21) 35.1 (4.04)

Eggs (number) 11.0 (0.36) 18.8 (1.55)*** 13.4 (2.37) 19.0 (3.28)* 22.0 (4.11)** 17.8 (1.16)***

Cheese3 14.0 (0.51) 1.0 (1.06)*** 0.8 (0.87)*** 2.8 (1.60)*** 7.2 (2.08)**† 2.6 (0.59)***

Milk (cups per month)§ 65.3 (59.4,71.8) 26.8*** (20.9,34.3) 12.8***† (8.2,19.9) 28.9** (17.6,47.4) 34.0 (15.7,73.4) 24.3***  (19.6,30.1)

Bread (slices) 24.5 (0.48) 30.2 (1.99)** 32.4 (4.37) 36.9 (3.23)*** 39.1 (5.64)** 32.6 (.69)***

Breakfast Cereal 15.7 (0.48) 4.7 (0.92)***  2.9 (1.29)*** 6.0 (1.39)*** 8.5 (1.47)* 4.7 (0.68)***

Coconut cream§ 0.04 (1.02) (0.04,0.04) 3.1*** (2.6,3.8) 3.9*** (2.6,5.8) 3.1*** (2.2,4.4) 2.1*** (1.0,4.4) 3.2*** (2.4,4.2)

* 0.01 ≤ P < 0.05, 0.001 < P < 0.01, *** P ≤0.001 versus Europeans. † 0.01 < P < 0.05,  ††† P ≤ 0.001 versus Samoan.
1. Serves of vegetables per day. 2. Serves of fruit per day. 3. Excludes low fat cheese. § Geometric mean (95% tolerance factor).
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sample taken from the November 2000 Auckland electoral 
rolls stratifi ed into 5-year age bands and included all people 
living in the Auckland area (response rate 60%). Participants 
were interviewed in places close to where they lived and all 
completed a self-administered food frequency questionnaire.

Classifi cation of ethnicity gave priority to Māori (who 
were not included in this report) then to Pacifi c and then to 
European ethnicity. This is similar to the method used by the 
New Zealand Ministry of Health.15 Those who were of Pacifi c 
and non-Māori ethnicity were assigned to their respective 
Pacifi c ethnic group. Those who belonged to more than one 
Pacifi c ethnic group were assigned to the smaller Pacifi c group 
as done by Census 2001.16 This gave priority fi rstly to Niuean, 
followed by Cook Islands, Tongan, and lastly Samoan ethnic-
ity. Small numbers of Fijian (n=21) and ‘Other Pacifi c’ (n=26) 
participants meant that analysis of their results would not pro-
vide reliable fi ndings and their observations were excluded. 
Ethical Committee approval was obtained from the Ministry 
of Health Auckland Ethics Committees. 

Food intake over the previous 3 months was estimat-
ed by a 142-item food frequency questionnaire (FFQ) that in-
cluded foods eaten by Pacifi c Island people (e.g. povi masima 
(salty corned beef), shellfi sh (pipis, mussels, oysters), coconut 
cream, green bananas, kumara (sweet potato), yam, and taro 
tuber. The FFQ was fi lled in by participants at their home, and 
checked for errors and omissions at their interview the follow-
ing morning. Serving sizes of vegetables, meat, fi sh and cake 
were assessed using colour photographs of foods that partic-
ipants used to rank themselves into three portion size groups 
(more, same, less). These were scaled as less 0.5, same 1.0, and 
more 1.6. Otherwise pre-portioned serving sizes, such as the 
average weight of a piece of fruit, or slice of bread were used 
or published serve sizes.17 The comprehensive version of the 
New Zealand food composition tables18 was used to calculate 
nutrient intakes. We have previously reported that this FFQ 
was valid and reproducible in European, and Māori and Pacifi c 
Islands participants.19

The resting metabolic rate (RMR), which is the total 

Table 4. Mean serves (se or 95% confidence interval) per month (adjusted for ener-
gy and age) of major foods eaten. Pacific men are compared with European men.

European Samoan Tongan Niuean Cook All Pacific

Number 863 243 121 49 46 478

Red meat 31.9 (0.53) 33.4 (2.04) 49.0 (7.40)* 31.0 (3.26) 28.9 (3.07) 37.8 (2.34)**

Chicken 4.9 (0.15) 11.5 (1.12)*** 11.8 (1.14)*** 9.6 (1.41)*** 9.9 (1.31)*** 12.4 (0.83)***

Fish 8.2 (0.23) 15.7 (1.03)*** 17.9 (1.70)*** 16.6 (2.15)*** 16.8 (3.21)** 17.9 (0.95)***

Vegetables§ 121.7 (118.2,125.4) 104.8 (93.6,117.4) 103.9 (86.6,124.7) 107.5 (92.7,118.3) 96.2* (79.5,116.4) 104.3 (89.1,122.0)

≥ 3 serves/day1 (%) 75.8 (1.59) 68.1 (5.29) 69.3 (7.64) 76.6 (6.59) 62.4 (9.47) 68.4 (3.58)

Fruit 59.7 (1.59) 54.8 (13.81) 76.1 (11.81) 52.2 (9.78) 58.9 (8.85) 62.2 (7.69) 

≥ 2 serves/day2 (%) 40.7 (1.81) 30.9 (4.65) 43.8 (8.74) 28.0 (7.10) 45.0 (11.21) 35.1 (4.04)

Eggs (number) 11.0 (0.36) 18.8 (1.55)*** 13.4 (2.37) 19.0 (3.28)* 22.0 (4.11)** 17.8 (1.16)***

Cheese3 14.0 (0.51) 1.0 (1.06)*** 0.8 (0.87)*** 2.8 (1.60)*** 7.2 (2.08)**† 2.6 (0.59)***

Milk (cups per month)§ 65.3 (59.4,71.8) 26.8*** (20.9,34.3) 12.8***† (8.2,19.9) 28.9** (17.6,47.4) 34.0 (15.7,73.4) 24.3***  (19.6,30.1)

Bread (slices) 24.5 (0.48) 30.2 (1.99)** 32.4 (4.37) 36.9 (3.23)*** 39.1 (5.64)** 32.6 (.69)***

Breakfast Cereal 15.7 (0.48) 4.7 (0.92)***  2.9 (1.29)*** 6.0 (1.39)*** 8.5 (1.47)* 4.7 (0.68)***

Coconut cream§ 0.04 (1.02) (0.04,0.04) 3.1*** (2.6,3.8) 3.9*** (2.6,5.8) 3.1*** (2.2,4.4) 2.1*** (1.0,4.4) 3.2*** (2.4,4.2)

* 0.01 ≤ P < 0.05, 0.001 < P < 0.01, *** P ≤0.001 versus Europeans. † 0.01 < P < 0.05,  ††† P ≤ 0.001 versus Samoan.
1. Serves of vegetables per day. 2. Serves of fruit per day. 3. Excludes low fat cheese. § Geometric mean (95% tolerance factor).

European Samoan Tongan Niuean Cook All Pacific

Number 882 234 131 60 70 508

Red meat 27.8 (9.57) 28.3 (1.82) 36.9 (3.93)*† 26.3 (3.69) 26.2 (2.95) 30.1 (1.26)

Chicken 5.5 (0.17) 12.1 (0.96)*** 9.7 (1.35)** 9.3 (1.00)*** 10.9 (1.33)*** 11.1 (0.59)***

Fish 8.9 (0.32) 17.3 (1.52)*** 20.5 (2.93)*** 19.5 (3.90)** 19.6 (4.87)* 19.4 (1.25)***

Vegetables§ 151.9 (151.9,156.5) 134.5 (119.0,152.0) 137.5 (107.4,176.0) 193.9 (139.5,269.5) 91.8 (54.3,155.1) 138.2  (122.3,152.0)

≥ 3 serves/day1 (%) 86.6 (1.28) 80.4 (4.73) 78.7 (7.63) 85.1 (5.61) 71.3 (9.60)* 79.3 (3.77)

Fruit 94.1 (1.59) 78.9 (8.77) 84.2 (9.10) 116.0 (17.38) 76.8(15.44) 87.4 (5.87)

≥ 2 serves/day2 (%) 56.8 (1.81) 38.9 (5.11)** 51.1 (7.44) 68.9 (7.84)†† 41.2 (7.69)* 44.5 (3.82)

Eggs (number) 9.2 (0.35) 14.4 (1.63)*** 11.7 (2.18) 8.6 (1.10) 16.3 (3.94) 14.5 (1.36)***

Cheese3 15.5 (0.51) 2.8 (0.67)*** 3.8 (1.50)*** 7.7 (3.08)* 2.3 (1.47)*** 3.9 (0.65)***

Milk (cups per month)§ 57.5 (52.3,64.4) 39.3* (28.6,52.1) 23.1***† (17.8,30.0) 54.6 (37.7,79.2) 41.9 (26.0,67.5) 39.7*** (32.0,49.2)

Bread (slices) 19.5 (0.46) 29.9 (1.81)*** 32.4 (2.28)*** 24.5 (3.00)*** 27.8 (2.31)*** 30.6 (1.20)***

Breakfast Cereal 16.8 (0.80) 10.6 (1,35)***  4.9 (1.62)*** 11.8 (2.14)* 9.7 (2.25)** 9.3 (0.95)***

Coconut cream§ 0.1 (0.1,0.1) 3.2*** (2.5,3.9) 5.2*** (3.1,8.8) 3.9*** (3.2,4.9) 1.6*** (1.1,2.2) 3.4*** (2.7,4.3)

* 0.01 < P < 0.05, ** 0.001 < P < 0.01, *** P < 0.001 versus Europeans. † 0.01 < P < 0.05,  †††P < 0.001 versus Samoan.
1. Serves of vegetables per day. 2. Serves of fruit per day. 3. Excludes low fat cheese. § Geometric mean (95% tolerance factor).

Table 5. Mean serves (se) per month (adjusted for energy and age) of major foods eaten. Pacific women are compared with European women.



DIETARY INTAKES OF PACIFIC ETHNIC GROUPS AND EUROPEAN PEOPLE SURVEY

77PACIFIC HEALTH DIALOGMARCH 2014 . VOLUME 20 . NUMBER 1

minimum activity of all tissue cells of the body under steady 
state conditions, is expressed as the rate of heat production or 
oxygen consumption related to some unit of body size,20 and 
was calculated using the standard equations of Schofi eld:21

Males: RMR = 0.048×weight (in Kg) - 0.011×height (in m) + 3.670.
Females: RMR = 0.068×weight (in kg) + 0.574×height (in m) + 2.157.
 

Minimal requirements for the ratio of total energy intake 
(in MJ) to resting metabolic rate (EI/RMR) is 1.55 by WHO cri-
teria and 1.38 according to Goldberg et al.22 and can be used as 
a guide for under-reporting of food intake.

Participant data were weighted according to the sampling 
frame that they were obtained from and means and standard 
errors calculated using dual frame sampling methodology23-25 
and SAS survey procedures.26 Because of the positively skewed 
frequency distribution of nutrient intakes, these were convert-
ed to loge for calculations; the results presented are geomet-
ric means (the exponential of the log-transformed data) and 
associated 95% confi dence interval. As food servings were 
approximately normally distributed after adjusting for total 
energy intakes, these are presented as means and standard er-
rors. Although we made multiple comparisons, a two-tailed p 
value of < 0.05 was the criterion for statistical signifi cance due 
to the small number of Pacifi c ethnic groups. Analyses com-
pare each Pacifi c ethnic group to their European and Samoan 
counterparts. Samoans were used as the intra-Pacifi c reference 
group as they comprised the largest Pacifi c sample. 

Comparisons with the ‘All Pacifi c’ group have been pub-
lished previously9, and have been included here so that an as-
sessment of whether apparent diff erences between the Pacifi c 
groups may just be a combination of random and measurement 

error. No comments have been made regarding the ‘All Pacifi c’ 
group.

Results
Table 1 shows mean (se) age and body mass index (BMI) and 
geometric mean total energy intakes, and the ratio of energy 
intake to resting metabolic rate (EI/RMR) in men and women 
by ethnicity after adjusting for age. Age was signifi cantly lower 
in Samoan and Niuean men compared to European men, and 
age was lower in women of all Pacifi c ethnic groups compared 
to European women. On average, Tongan men were older than 
Samoan men. BMI was higher in all Pacifi c adults compared to 
European adults. On average, Nuiean women had a lower BMI 
than Samoan women. Total energy intakes per day in Pacifi c 
men were higher than European men, although the diff erenc-
es were only signifi cant for Samoan and Niuean men, while 
for women, total energy intakes were signifi cantly higher in 
all Pacifi c ethnic groups compared to Europeans. The EI/RMR 
was higher in Samoan men compared to European men, and 
for Niuean and Cook women compared to European women.

Nutrients expressed as percentage contribution to to-
tal energy intakes (Table 2) showed that Pacifi c men had low-
er alcohol and calcium (expressed as a nutrient density), and 
higher protein and cholesterol (expressed as a nutrient den-
sity) intakes compared to European men. The largest male 
Pacifi c group, Samoans, had lower intakes of fi bre and high-
er intakes of SFA expressed as their percentage contribution 
to total energy intakes compared to European men. Other sig-
nifi cant diff erences were inconsistent and may represent ran-
dom or measurement error.

All Pacifi c women had lower intakes of alcohol and cal-
cium expressed as their contribution to total energy intake 

Table 6. Common cooking practices in percent (se) by gender and ethnicity.

Cooking Practice European Samoan Tongan Niuean Cook P-value

Men

Number 863 243 121 49 46

Meat Fry or Roast 36.2 (1.79) 21.3 (3.94)** 28.3 (8.35) 29.3 (7.64) 65.6 (8.75)**††† 0.0011

Boil in Water 3.1 (0.68) 46.6 (5.16)*** 56.2 (8.72)*** 19.0 (4.93)*** ††† 16.1 (5.26)***††† <0.0001

Grill 26.0 (1.60) 15.4 (2.66)** 12.6 (5.82) 28.1 (7.65) 4.1 (2.39)***† 0.0007

Vegetables Fryor Roast 3.9 (0.74) 10.0 (2.19)** 0.0 0.0 6.0 (4.20) -

Boil or Steam 68.7 (1.78) 80.0 (3.06)** 95.4 (2.03)***††† 88.1 (5.47)* 91.8 (4.75)** <0.0001

Meat & Vegetables Fry in Vegetable Oils 82.6 (1.46) 77.3 (3.25) 68.8 (7.89)* 73.7 (7.07) 62.2 (11.99)* 0.0075

Fry in Butter, Lard or Dripping 5.2 (0.86) 12.1 (2.34)*** 16.0 (6.08)** 7.8 (4.08) 28.9 (12.85)*** <0.0001

Roast in Vegetable Oils 53.2 (1.85) 40.4 (5.41)* 52.4 (8.94) 37.9 (8.00) 49.0 (10.98) 0.1491

Dry Roast 38.0 (1.83) 44.4 (5.16) 39.2 (8.78) 47.3 (8.24) 41.7 (9.98) 0.7081

Women

Number 882 234 131 60 70

Meat Fry or Roast 31.6 (1.71) 18.6 (3.08)** 4.3 (1.82)***††† 11.4 (5.19)** 34.6 (7.21)† < 0.0001

Boil in Water 3.1 (0.64) 38.1 (5.13)*** 67.8 (11.08)***† 21.8 (6.51)*** 24.1 (9.62)*** <0.0001

Grill 30.7 (1.70) 33.5 (5.41) 24.5 (11.60) 47.3 (11.24) 23.8 (6.19) 0.5439

Vegetables Fry or Roast 4.3 (0.77) 16.5 (4.74)*** 2.9 (1.85)†† 0.0 2.3 (2.29)† -

Boil or Steam 66.8 (1.75) 74.1 (4.91) 88.9 (3.73)***† 74.5 (10.81) 82.5 (5.47)* 0.0054

Meat & Vegetables Fry in Vegetable Oils 79.9 (1.57) 66.9 (5.66)* 77.4 (6.10) 76.7 (6.87) 62.8 (6.89)*** 0.0070

Fry in Butter, Lard or Dripping 3.4 (0.67) 17.2 (5.37)*** 11.6 (3.98)** 5.6 (3.35)† 10.2 (4.24)* <0.0001

Roast in Vegetable Oils 52.5 (1.88) 33.3 (5.52)** 46.9 (7.69) 49.5 (11.18) 23.1 (5.75)*** 0.0005

Dry Roast 40.8 (1.86) 57.0 (5.58)** 43.1 (7.52) 42.7 (11.19) 70.7 (6.34)*** 0.0017

* 0.01 < P < 0.05, ** 0.001 < P < 0.01, *** P < 0.001 versus Europeans. † 0.01 < P < 0.05, †† 0.001 < P < 0.01,  ††† P < 0.001 versus Samoan.
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compared to European women (Table 3), that were not sta-
tistically signifi cant for Niuean women. Protein and choles-
terol intakes expressed as their contribution to total energy 
intakes were higher in Pacifi c women than European women, 
but these were not statistically signifi cant in all Pacifi c ethnic 
groups. Other signifi cant diff erences were inconsistent among 
the diff erent ethnic groups.

Mean energy and age-adjusted serves per month of ma-
jor food groups for men are shown in Table 4. Compared to 
European men, all Pacifi c men had fewer servings of cheese, 
cereal and milk and more servings of chicken, fi sh, and coco-
nut cream and Samoan, Tongan and Cook Islands men report-
ed eating more bread and fewer eggs. Other diff erences were 
inconsistent between ethnic groups.

Compared to European women, all Pacifi c women report-
ed eating more servings of chicken, fi sh, bread and coconut 
cream, and fewer servings of cheese and breakfast cereal per 
month (Table 5). Other diff erences were inconsistent.

There were signifi cant ethnic diff erences in the type of milk 
consumed (both P < 0.001), with 80.8% of Samoan, 71.5% of 
Tongan, 78.6% of Cook Island, and 56.2% of Niuean men com-
pared to 45.7% of European men drinking whole or homoge-
nized milk; and 78.5% of Cook Islander, 70.9% of Tongan, 67.1% 
of Samoan, and 55.9% of Niuean women compared to 32.2% of 
European women drinking whole or homogenized milk. Low 
fat milks were favoured by 51.5% of European men, 39.2% of 
Niuean, 19.3% of Cook Island, 16.1% of Samoan, and 14.9% of 
Tongan men; and 64.0% of European, 41.7% of Niuean, 29.1% 
of Tongan, 28.5% of Samoan, and 21.5% of Cook Island women. 
Between 2.2 and 13.6 percent of men and 0.0 to 4.3% of wom-
en did not consume milk.

Discretionary use of salt also diff ered signifi cantly (both 
P < 0.001) among ethnic and gender groups with 41.4% of 
Samoan, 40.6% of Cook Island men, 40.2% of Tongan, and 9.1% 
of Niuean men compared to 28.4% of European men usually 
adding salt to their meals; and 33.3% of Tongan, 26.3% of Cook 

Island, 25.2% of Samoan, 12.6% of Niuean women compared to 
19.0% of European women. About 31% of Cook Island, 19% of 
Tongan, 18% of Niuean and 8% of Samoan men rarely or nev-
er added salt to their meals compared with 43% of European 
men; and 43% of Cook Island, 41% of Niuean, 13% of Samoan, 
and 10% of Tongan women rarely or never added salt to their 
meals compared to 52% of Europeans women. 

Butter use as a spread was slightly higher in Tongan 
(30.9%), Niuean (29.0), Cook Island (27.8%) and Samoan (25.6%) 
men compared to European men (19.4%); and Samoan (32.0%), 
Tongan (24.5%), Cook Island (22.2%) and European (18.1%) 
women compared to Niuean (8.9%) women. Margarine use as 
a spread was higher in European (60.1%) men than Cook Island 
(56.8%), Samoan (52.8%), Tongan (47.3%), and Niuean (44.7%) 
men; and higher in Niuean (63.6%) women compared to Cook 
Island (62.2%), Tongan (56.4%), European (53.1%) and Samoan 
(48.8%) women. Neither butter nor margarine were used as a 
spread by 13.3% of European, 9.1% of Tongan, 2.9% of Niuean, 
2,2% of Cook Island and 1.7% of Samoan men; and 22.4% of 
European, 10.3% of Niuean, 4.1% of Samoan, 3.6% of Cook 
Island, and 2.6% of Tongan women (both P < 0.001).

Common methods of cooking meats and vegetables are 
shown in Table 6. The most common meat cooking method 
among Pacifi c men and women was boiling in water and veg-
etables were more likely to be boiled or steamed compared to 
European adults. Samoan, Tongan, and Cook Islands men and 
women were more likely to fry meat and vegetables in animal 
fats such as butter, lard, or dripping. There were no signifi cant 
diff erences between the male ethnic groups in those that ate 
all or most of the fat on meat (P = 0.453).

Samoan, Tongan and Niuean women were less likely to fry 
or roast meat compared to European women. Higher proportions 
of Cook Islands women (23.3%) compared to European women 
(8.2%) reported eating all or most of the fat on meat (P < 0.001).                                

In general, higher percentages of Pacifi c men reported eat-
ing larger than the standard portions of chicken and vegetables 

Table 7. Percentages (se) reporting eating larger than the standard serving size by gender and ethnicity.

Food European Samoan Tongan Niuean Cook P-value

Men

Number 863 243 121 49 46

Chicken 26.0 (1.64) 40.5 (5.12)** 38.0 (7.90)** 39.0 (7.93) 41.7 (9.98) <0.0001

Fish 48.7 (1.88) 47.8 (5.14) 66.0 (8.28)*† 61.4 (7.58) 53.4 (11.02) 0.0073

Red Meat 25.1 (1.63) 40.6 (5.29)*** 27.5 (6.73) 43.7 (8.20)** 26.6 (8.15) <0.0001

Cheese 37.6 (1.84) 20.2 (5.35)*** 15.6 (6.71)*** 30.0 (8.24)*** 22.3 (8.59) <0.0001

Potato, Kumara or Taro 48.7 (1.87) 53.6 (5.02) 70.2 (7.56)* 77.7 (5.95)***† 33.6 (8.90)††† 0.0003

Other Vegetables 32.8 (1.72) 46.0 (5.12)** 60.0 (7.98)***† 48.0 (8.04)* 42.1 (9.91) <0.0001

Cakes or Desserts 13.1 (1.36) 22.7 (5.30)*** 6.1 (2.51)***† 15.6 (6.69) 23.0 (8.55) <0.0001

Women

Number 882 234 131 60 70

Chicken 7.6 (1.00) 34.1 (5.56)*** 27.5 (8.04)*** 26.4 (11.03)** 44.7 (8.23)*** <0.0001

Fish 25.5 (1.61) 35.1 (5.05)* 61.4 (7.34)***††† 37.1 (10.70) 67.4 (6.96)***††† <0.0001

Red Meat 5.6 (0.88) 21.0 (5.09)*** 20.5 (7.58)** 14.1 (5.69) 47.6 (9.22)***††† <0.0001

Cheese 27.2 (1.66) 14.9 (2.73)*** 14.8 (4.95)** 13.3 (5.39)** 31.7 (10.65) † <0.0001

Potato, Kumara or Taro 18.1 (1.41) 36.9 (4.80)*** 33.2 (7.45)* 28.0 (7.44) 46.4 (8.11)*** <0.0001

Other Vegetables 31.8 (1.72) 51.0 (5.41)** 59.7 (9.14)*** 61.4 (10.61)** 40.0 (39.90) <0.0001

Cakes or Desserts 8.8 (1.15) 10.7 (2.55)*** 11.5 (4.11)*** 11.3 (5.08)** 28.3 (10.26)**† <0.0001

* 0.01 < P < 0.05, ** 0.001 < P < 0.01, *** P < 0.001 versus Europeans. † 0.01 < P < 0.05, †† 0.001 < P < 0.01,  ††† P < 0.001 versus Samoan.
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(other than potato, kumara or taro) and smaller portions of 
cheese compared to European men (Table 7).

Compared to European women (Table 7), all Pacifi c wom-
en reported eating larger servings of chicken, fi sh, red meat, 
potato, kumara or taro, other vegetables  and cake or dessert 
and lower percentages reported eating large portions of cheese. 

Discussion
Results from the current study show that there were major 
diff erences in dietary nutrient intakes, food group servings, 
cooking practices and serving sizes between the Pacifi c eth-
nic groups, as well as between Pacifi c and European people. 
However, there were also many similarities of dietary intakes 
amongst the Pacifi c groups that were quite diff erent to that ob-
served in European participants. It is noted that the numbers 
of study participants in some of the diff erent Pacifi c ethnic 
groups were small and unlikely to provide precise estimates. 
In the future, it would be desirable to collect larger numbers 
of the diff erent Pacifi c ethnic groups to enable more meaning-
ful comparisons of their dietary intakes. This study appears 
to be the fi rst that has reported dietary habits in the diff erent 
Pacifi c groups.

The higher total energy intakes in Samoan and Niuean men 
and all female Pacifi c ethnic groups compared to Europeans 
(Table 1) were also reported by the 1988 WDS survey that report-
ed intakes in Pacifi c men and women compared to European 
men and women, respectively.7 However, the 2008/2009 NANS 
reported a signifi cant diff erence in total energy intakes between 
Pacifi c and non-Pacifi c women only.11 

Nutrients expressed as percentage contribution to total 
energy intakes (Tables 2 and 3) showed that all Pacifi c men and 
most Pacifi c women had lower alcohol and calcium, and higher 
protein and cholesterol intakes compared to Europeans. Similar 
results were reported by the 1988 WDS survey.7  The 1997 NNS 
also reported lower servings of cheese and alcohol,8 where-
as the 2008/09 NZANS reported no signifi cant diff erences in 
protein intakes between Pacifi c and non-Pacifi c, but did fi nd 
lower calcium nutrient densities in Pacifi c men and women.11 

Nutrient fi ndings in men were refl ected by fewer serv-
ings of cheese, milk and cereal and higher servings of chick-
en, fi sh, eggs and bread in Pacifi c compared to European men. 
Compared to European women, all Pacifi c women ate more 
servings of chicken, fi sh and bread and less servings of cheese 
and breakfast cereal per month and also refl ected their nutri-
ent fi ndings.  The WDS survey reported similar fi ndings.7 The 
NNS also reported more servings of chicken and fi sh in Pacifi c 
adults, smaller proportions of Pacifi c men and women report-
ed eating ≥ 3 servings of vegetables per day and a larger pro-
portion of Pacifi c men and women reported eating ≤ 1 serving 
of fruit per day, compared to European men and women, re-
spectively.8 In the current study, only Cook Islands men had a 
smaller proportion reported eating ≥ 3 servings of vegetables 
per day; and a smaller proportion of Samoan women report-
ed eating ≥ 2 servings of fruit per day, compared to European 
men and women, respectively. The NZ Ministry of Health has 
recommended that adults eat at least 3 servings of vegetables 
and at least 2 servings of fruit each day.17 Using this defi nition, 
the 2002-2003 NZHS reported that European males and females 
were more likely than Pacifi c males and females to report eat-
ing 3 or more servings of vegetables each day. 27 

There were signifi cant ethnic diff erences in men and wom-
en in the type of milk consumed with more Samoan, Tongan 
and Cook Islands men and women favouring whole or homog-
enised milk, whereas more European and Niuean men and 
women favoured low-fat milks. The WDS,7  NNS8  and NANS11 

all reported that more Pacifi c men and women drank whole 
or homogenised milk compared to European or non-Pacifi c 
men and women.

Discretionary use of salt at the table also varied between 
ethnic groups. More Pacifi c men usually added salt compared 
to European men and more Tongan, Cook Island and Samoan 
women usually added salt compared to European and Niuean 
women. The NANS11 reported few diff erences between Pacifi c 
and non-Pacifi c men and women in the use of iodised salt.

The most common meat cooking method among Pacifi c 
adults was boiling in water and vegetables were boiled or 
steamed compared to European adults. The WDS also report-
ed that Pacifi c people preferred to boil their meat and to pre-
fer animal fats when frying or roasting meat and vegetables 
compared to European men and women.7 In the current study, 
more Samoan, Tongan, and Cook Islands men and women re-
ported frying meat and vegetables in butter, lard or dripping 
than Europeans (Table 6). Cooking methods are important be-
cause they account, in part, for the higher intakes of saturated 
fats in Samoan men and women and cholesterol in all Pacifi c 
men and Samoan women compared with European men and 
women, respectively. In addition, the greater frequencies of 
eating coconut cream (a food very high in saturated fats) in 
all Pacifi c groups will have contributed to the saturated fat in-
takes (Tables 4 and 5).

In the current study, there were ethnic diff erences in re-
ported serving sizes. Greater percentages of Samoan, Tongan 
and Niuean men and women reported eating larger than the 
standard portions of other vegetables (than potato, kumara or 
taro) and smaller portions of cheese compared to European 
men and women, respectively. There were other serving size 
diff erences in the diff erent ethnic groups that were not so con-
sistent. The WDS reported larger serving sizes for Pacifi c men 
and  women for chicken and fi sh, potatoes, kumara and taro 
and other vegetables and a smaller serving size for cheese.7

We have previously reported that health-related socioeco-
nomic characteristics in the Pacifi c ethnic groups living in New 
Zealand tended to parallel the average length of time that the 
ethnic group had lived in New Zealand.13 Niueans had lived in 
New Zealand an average of 30.5 years, followed by Cook Islanders 
(25.9 years), Samoans (22.9 years) and Tongans (14.2 years). The 
Cook Island and Niuean ethnic groups generally had a similar 
and more favourable socioeconomic profi le compared to the 
Samoan and Tongan ethnic groups.13 From Table 2, there does 
not appear to be any appreciable diff erences in the nutrient in-
takes of Pacifi c men. However, Niuean women appear to have 
nutrient intakes that are more similar to the diets of European 
women (Table 4), followed by Cook Islands women. The nu-
trient intakes of Samoan and Tongan men and women appear 
to be most similar (Tables 3 and 4). However, diff erences be-
tween New Zealand Europeans and Pacifi c groups may refl ect 
real diff erences in dietary intakes or may be due to residual 
confounding of socioeconomic status.

Diets high in meat and fat have been reported to increase 
the risk of diabetes in Japanese Americans, Native Hawaiians 
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and Caucasians.28 Diets low in fruit and vegetables have been 
implicated in the development of ischaemic heart disease, 
stroke, colorectal cancer, gastric cancer, lung cancer, oesoph-
ageal cancer.29 On the other hand, eating more fruit and vegeta-
bles has been associated with a reduced risk of all-cause, cancer 
and cardiovascular disease mortality.30 Increased dietary calci-
um intakes as dairy products and milk have been shown to re-
duce the risk of osteoporosis.31 Eating large portion sizes is one 
of the biggest problems leading to weight gain.

Strengths and limitations Major strengths of the current 
study are its size, and its community-based sample. A limita-
tion of the FFQ is that participants are required to estimate their 
usual daily or weekly consumption of foods rather than meas-
uring “actual” dietary intakes.32 It is also possible that some 
participants may over- or underestimate the frequency of food 
intakes. Compared to the cut-off  level of 1.38 for the EI/RMR,22 
European men may be systematically underestimating frequen-
cies of intakes (Table 1). On the other hand, Pacifi c women were 
least likely to underestimate dietary intakes (Table 1). However, 
this eff ect of over- and underestimation of energy intake on eth-
nic comparisons of nutrient intakes is minimized by expressing 
nutrient intakes as their percentage contribution to total ener-
gy intakes (Tables 2 and 3) and making group comparisons.32

It was not possible to determine whether the ethnic diff er-
ences reported in the current study would apply to all regions 

in New Zealand, as there have been insuffi  cient Pacifi c people 
in previous national studies to report food intake by region. 
However, as 67.1% of Pacifi c people live in the Auckland re-
gion,33 the current results are probably representative of Pacifi c 
people living in New Zealand.

Although there were relatively few dietary diff erences 
between the diff erent Pacifi c ethnic groups, this was probably 
due, in part, to their small numbers, particularly for Niuean 
and Cook Island men and women. However, some statistical-
ly insignifi cant nutrient diff erences had the same or larger ge-
ometric mean intakes as the Samoan group (that did attain 
statistical signifi cance).

Conclusions
There were diff erences in dietary habits, food selections and 
cooking practices between European and Pacifi c participants. 
The ethnic diff erences tended to be related to larger serving 
sizes among Pacifi c people and increased frequency of eating 
some food groups and less of others. Strategies targeting serv-
ing sizes and the frequency of consumption of certain foods 
rather than the range of foods consumed may best help ad-
dress the major ethnic disparities in nutrition-related health 
problems experienced disproportionately by Pacifi c commu-
nities in New Zealand.


