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Abstract 
Introduction: Modifiable and non-modifiable risk factors contribute to the signifi-
cant rise of non-communicable diseases (NCDs), most notably cardiovascular dis-
ease (CVD), in the Pacific Island nations. The aim of this study is to review pre-
viously published articles to understand common modifiable and non-modifiable 
risk factors of CVD among Pacific countries. Methods: This systematic review is 
conducted using different databases including; Scopus, Medline, EMBASE, and  
psycINFO. This systematic review is based on the Cochrane review process. All ar-
ticles published in the English language from 1st January 2000 to 1st September 2016, 
will be included in the study. After reviewing all of the articles’ titles, abstracts, and 
full text, the final articles were reviewed and the relevant data was included in the 
data extraction sheet. A descriptive analysis was conducted to measure the common 
risk factors of CVD in Pacific countries. Results: Overall, 45 articles met the inclu-
sion criteria of the study. The results showed that age was the most common 
non-modifiable risk factor while diabetes, high blood lipid, and high blood pressure 
were the most common modifiable risk factors of CVD. There were only three inter-
ventional studies which had all of the significant influences in reducing the risk fac-
tors of CVD when the results were compared with the control group. Conclusion: 
While it is not possible to change the non-modifiable risk factors for CVD, we en-
courage policy makers to use the results of this study to develop health promotion 
strategies to address the modifiable risk factors for CVD. Interventional strategies are 
highly recommended in the Pacific countries to tackle the modifiable risk factors for 
CVD. 
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1. Introduction 

Cardiovascular disease (CVD) is a lifestyle disease that is defined as heart and blood 
vessel disease, also known as heart disease, which is related to atherosclerosis [1). 

Globally, according to the World Health Organization (WHO), an estimated 16.7 
million people die from CVD annually. Of the total deaths, about 8.6 million are wom-
en and 4.5 million are men [2]. In Canada, an estimated 8 million deaths are caused by 
CVD [3]. In the United Kingdom, an estimated 245,000 deaths occur as a result of CVD 
[4]. The burden of CVD is not only affecting developed countries, instead the burden is 
worldwide. According to WHO (2009), 16.6 million deaths attributed to CVD world-
wide. 80% of deaths are in the developing countries, including Pacific regions [5]. The 
prevalence of CVD in the Pacific was 21.1% in 2011 with an increasing trend [6]. For 
instance, 26.2% of Samoan diabetic adults had CVD [7]. 

Some of the identified risk factors of CVD in the world are; high blood pressure, 
rapid acculturation and improvement in economic conditions, economical transition, 
increased tobacco use, high blood lipids, physical inactivity, over-weight and obese, di-
abetes and poor nutrition [8] [9]. In the Asia-Pacific regions there was also some re-
search done to identify some of the major risk factors for CVD. For instance, Asian Pa-
cific Countries Society (APCS) identified obesity, diabetes, dyslipidemia and hyperten-
sion as risk factors for CVD in the Asia-Pacific regions [10]. Furthermore, according to 
[11], the study identified five other risk factors which are chiefly; socio-demographic, 
economical transition, elevated blood pressure, cigarette smoking, lipids and excess 
body weight. It has also been found that different ethnic groups have their own risk 
behaviors for CVD [12] [13].  

Based on the literature review, there was no systematic review study in the Pacific 
identifying the risk factors or determinants of CVD. Therefore, the main purpose of 
this systematic review is to identify the determinants of CVD existing in the Pacific re-
gion as a platform for the Pacific Island Countries (PIC) to develop their own health 
promotion and prevention strategies on how to tackle the identified risks in the future. 
On the other hand, as we know CVD has a greater impact to the developing nation 
hence, to reduce the burden from happening we have to identify the risk as possible 
in-order to find solution on how to promote and prevent people life.  

2. Methodology  

This was a systematic review which was conducted using different databases including 
Scopus, Medline, EMBASE, psycINFO. The present review was based on the Cochrane 
review process. These databases were used based on their availability and also their 
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frequency of use in similar previous systematic review studies. All articles published in 
the English language between 1 January 2000 and 1September 2016, using quantitative 
and qualitative research, were included in the search. Review articles, news articles and 
conference abstracts were excluded. Key words used to search in selected databases in-
cluded “Pacific” AND “Cardiovascular” OR “cardiac” OR “heart disease” AND “risk 
factors”. The systematic review of the studies was conducted in three stages. In the first 
stage, the titles of all searched studies were screened and those not relevant were omit-
ted. In the second stage, the abstract of the remaining articles were reviewed and those 
not relevant or if they didn’t have a clear methodology were omitted. In the third stage, 
the full text of the remaining articles was reviewed and some of them omitted (Figure 1). 

Finally, 31 articles were included in the review. The bibliography of those articles were 
reviewed and 14 articles were added so 45 studies were considered for the final study. All 
relevant information was extracted and included in the data extraction sheet. The data 
extraction sheet was in four parts including the study, participants, methodology, and re-
sults (Appendix 1 and Appendix 2). A descriptive analysis was conducted using fre-
quency and percentage to measure the common risk factors of CVD in Pacific countries. 

3. Results 

The pooled number of people in 45 studies was 10,376,734. The result of the study 
shows that eight studies focused on older people aged 50 years old and over. Three stu-
dies focused on children and adolescents aged less than 20 years old. The rest of the 
thirty studies (66.7%) were conducted among adults aged 20 to 49 years old. Ages of the 
participants in four of the studies were not reported.  
 

 
Figure 1. Article selection process. 
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The results show that 38% of the studies were published from 2000 to 2005, 24% of 
the studies were published in the years 2006 to 2010, while the remaining 38% of the 
studies were published in 2011 to 2016. The majority of the studies (73%) were cohort 
studies while 2% of the studies were case control. The majority of the participants in the 
studies were from the Asia Pacific region (73%), while in 7% of the studies, participants 
were from United States of America. Thirty-three percent of the studies focused on 
both males and females, while 4.5% of the studies focused on male participants only 
(Table 1).  

Figure 2 shows the frequency of the studies based on non-modifiable risk factors of 
cardiovascular disease. Age was the most frequent risk factor (11 studies) while ethnic-
ity was the risk factor least associated with cardiovascular disease in the Pacific coun-
tries.  

Figure 3 shows that diabetes and abnormal blood lipids, among the modifiable risk 
factors for cardiovascular disease, are more common in Pacific islanders, based on the 
studies. This was followed by high blood pressure, overweight and obesity and smok-
ing, while alcohol intake, among the modifiable risk factors, is the least common. 
 
Table 1. Characteristics of the studies (n = 45). 

Factor Frequency Percentage 

Year of the study   

2000-2005 17 38 

2006-2010 11 24 

2011-2016 17 38 

Type of study   

Cohort 32 73 

Cross-sectional 8 18 

RCTs 3 7 

Case-control 1 2 

Countries of the study   

Asia Pacific 37 82 

Pacific region 5 11 

United states 3 7 

Gender of participants   

Male and female 15 33.3 

Male 2 4.5 

Female 9 20 

Unknown 19 42.2 
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Figure 2. Frequency of studies based on Non-modifiable risk factors. 

 

 
Figure 3. Frequency of studies based on modifiable risk factors. 

 
Effectiveness of the intervention:  
As the results revealed, there were three randomized controlled trials (RCTs) imple-

mented to reduce the risk factors of cardiovascular disease. Mark et.al. (2011) used 
“small-sided games and based exercise on fitness and health parameters among Pacific 
adults over four weeks”. The effectiveness of the intervention was greater among inter-
vention participants than the control participants; cardiorespiratory fitness (p = 0.003), 
leg strength (p = 0.04) and high density lipoprotein (p = 0.02). The EunJoo Cho et al. 
(2013) study showed that proactive multifactorial intervention was more effective in 
reducing cardiovascular disease risk among the intervention group than usual care 
among participants from both Pacific Asia (−37.1% versus −3.5%, p < 0.001) and 
non-Pacific Asia countries (−31.1% versus −4.2%, p < 0.001). In addition, the EunJoo 
Cho et al. (2014) study also showed that there was a greater reduction in systolic blood 
pressure (−19.1 vs. −9.0, 95% CI-8.33 - 0.52), DBP (−8.3 vs. −3.9, 95% CI-3.83, −3.9), 
low density lipoprotein cholesterol (−20.5 vs. 1.2, 95% CI-24.66, −16.97, and total cho-
lesterol (−28.2 vs. 3.7, 95% CI-38.25, −24.35) in the proactive multifactorial interven-
tion (PMI) arm compared with the usual care (UC) arm at week 52 for Pacific Asia pa-
tients.  
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4. Discussion 

The present study highlighted the most frequent non-modifiable and modifiable risk 
factors of CVD in the Pacific region.  

The results showed that age was the main non-modifiable risk factor of CVD among 
Pacific Asian countries. Most of the studies conducted among adults and older people 
showed that increasing age increases the chances of getting CVD [10]. CVD affects all 
age groups in the Pacific as a result of modernization associated with the modifiable 
risk factors for CVD, including diabetes, abnormal blood lipids, high blood pressure, 
overweight and obesity, unhealthy diets, physical inactivity, socio-economic status, and 
alcohol intake [14] [15]. Nowadays, in the Pacific region, all age groups, even adoles-
cents, are more likely to develop the risk factors for CVD at an early age as a result of 
modernization and changes in the family structure [16]. In the past, Pacific people used 
to live in extended families where they shared meals together, they worked together, 
and their children played together outdoors. As a result of modernization, there is a 
change in family structure in the Pacific islands where people started to shift into nuc-
lear families, rather than extended [17].  

Pacific islanders now grow up in a modern world where they are being exposed to 
unhealthy foods through media or advertisement, which result in being the first food 
choices [18]. Physical inactivity and unhealthy diets are risk factors for CVD and this 
shows that Pacific islanders are more likely to have CVD if they don’t adopt a healthy 
lifestyle [19]. In the Pacific islands, culture plays an important role on the three differ-
ent ethnic groups, namely Melanesians, Polynesians, and Micronesians, way of living. 
Pacific island men and women suffer from CVD as a result of the modifiable risk fac-
tors such as physical inactivity, high cholesterol, high blood pressure, and smoking, to 
name a few of them for both genders.  

According to the ACPS; “17,050 deaths accounted for Asians and Pacific Islanders 
due to CVD in 2011, 31.5% in men and 32.4% in female [20]”. Numerous lifestyle-  
related factors can cause the difference in the death rates in CVD among men and 
women in the Pacific. For example, in a Polynesian island country such as Tonga, 
women’s responsibilities involve house chores, taking care of the children, and many 
others which stood as barriers for women to engage in physical activity [21]. In Mela-
nesian island countries like Vanuatu and Fiji, dress code is one of the barriers that pre-
vent women from engaging in any sort of physical activity. Similar to Tonga and Vanu-
atu, Micronesian women have the same barriers that prevent them from engaging in 
any sort of physical activity [22]. Ethnicity is another non-modifiable risk factor for 
CVD. According to the British heart foundation, these different ethnic groups have 
their own culture and traditions that they are engaged in [23].  

As a result of these cultural and traditional differences, there are some things that re-
strict them from doing physical activity, which is a risk factor for CVD. In the Pacific, 
women who have limited transport options may be unable to travel to physical activity 
facilities because of the cultural barriers [24]. Another example is that some cultural 
expectations may restrict the involvement of women in certain forms of physical activ-
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ity, which increases their likelihood of becoming obese, another risk factor for devel-
oping non-communicable diseases, including CVD [25] [26]. Nowadays, different eth-
nic groups are adopting similar behaviours, especially the engagement in the risk be-
haviours of CVD, like inactive physical activities, smoking, hypertension and obesity. 
This was shown by a study done in the Asia Pacific based on two different ethnic 
groups, namely Asian and Non-Asian peoples [27]. The results of the study shows that 
most traditional cardiovascular risk factors, including high blood pressure, obesity, and 
cigarette smoking, is highly associated to heart diseases in both ethnic groups, despite 
the differences in ethnicity status [28].  

According to the results of this study, there were ten identified modifiable risk fac-
tors for CVD in the Pacific and diabetes is ranked the highest, followed by abnormal 
blood lipid, high blood pressure, overweight, smoking and the list continues until the 
least on the graph, which is alcohol intake [29]. Nevertheless, despite the hierarchy of 
the identified risk factors, they are all inter-related. For instance, those exposed to an 
unhealthy diet like high sugary and salty foods, will eventually developed diabetes or 
hypertension, which is a risk for CVD [30]. On the other hand, those with low socio- 
economic status cannot afford to buy healthy food so they buy the cheap, unhealthy 
diet foods that will increase their chances of becoming overweight, resulting in high 
lipid deposition in the adipose tissue, which will eventually increase the chances of de-
veloping hypertension and diabetes that can later lead to CVD [31].  

In conclusion, CVD is caused by both modifiable and non-modifiable predisposing 
risk factors and can be prevented mainly through health promoting life-style interven-
tions. People need to know how to manage and monitor these risk factors. It is neces-
sary to increase awareness among health care providers and systems serving Pacific is-
landers, at childhood stage, in suggesting accurate information, early screening and 
treatment, and recommend appropriate behavioural modifications for decreasing the 
prevalence of cardiovascular disease. 

The Cochrane review process was used to develop the search strategy, appraise the 
articles, and analyze the data. However, in this study two reviewers independently ex-
tracted data from different types of studies and all discrepancies were agreed to by dis-
cussion with a third reviewer. This study had some limitations associated with the qual-
ity of the reviewed articles and also the approach. However, the quality of studies as-
sessed did not show an assessment of bias that may have characterized the identified 
studies. Majority of studies included in this review were descriptive so there are poten-
tial biases that may affect the results of this study, such as: self-selected samples, poor 
description of participants, and non-validated data collection instruments. 
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Appendix 1. Descriptive Studies 

N Study Population  Results 

1 

Hyun et al., [8] 
Year: 2013 
Type: Cohort study  
Country: Asia Pacific 

Number: 386,411 
Male: 386,411 
Age: (Mean) 52 years 

1) Systolic blood pressure 
2) Cholesterol 
3) BMI 
4) Diabetes 
5) Cigarette smoking 

2 

Grey et al., [32] 
Year: 2010  
Type: Cohort study  
Country: New Zealand 

Number: 39,835 (Europeans), 
10,301 Pacific peoples 
Age: 35 to 74 years 

1) Cigarette Smoking 
2) Diabetes 
3) Diastolic blood pressure 
4) Cholesterol  

3 

Huxley et al., [33] 
Year: 2014 
Type: Cohort study  
Country: Asia Pacific Region  

Number: 543,694 
Female: 36%  
Age: 18 and over  

1) Systolic Blood pressure 
2) Diabetes 
3) BMI 
4) Cigarette Smoking 
5) Cholesterol  

4 

Asia Pacific Cohort Studies 
Collaboration, [27] 
Year: 2005 
Type: Cohort Study 
Country: Asia Pacific  

Number: 331,100  
Female: 41%  
Age: 39 to 79 years old  

1) Systolic blood pressure 
2) Cholesterol 
3) Triglycerides  
4) Body Mass Index 
5) Diabetes 
6) Cigarette Smoking 

5 

Rana et al., [34] 
Year: 2016  
Type: Cohort Study  
Country: USA 

Number: 307,591 (22,283 were 
black, 52,917 were Asian/Pacific 
Islanders, and 18,745 Hispanic) 
Age: between 40 to 75 years old  

1) Cholesterol  

6 

Lee et al., [35] 
Year: 2009  
Type: Cohort study  
Country: Asia Pacific Region  

Number:510,800 
Age: 39 to 60 years old  

1) Sex 

7 

Hosey et al., [36] 
Year: 2014 
Type: Cross-sectional Study  
Country: Federated States of 
Micronesia  

Number: 1638  
Male: 612 
Female: 996 
Age: mean age 39.7 years 

1) Socioeconomic position 
2) Demographic characteristics 
(age, gender, and income)  

8 

Woodward et al., [11] 
Year: 2007 
Type: Cohort Study 
Country: Asia Pacific  

Number: 79,649 
Female: 79,649 
Age: 39 - 79 years 

1) Cholesterol 

9 

Association, [37] 
Year: 2004 
Type: Cohort Study 
Country: Asia Pacific  

Number: 265,464 
Age: More than 20 years old  

1) Diabetes 
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Continued  

10 

Asia Pacific Cohort Studies 
Collaboration, [38] 
Year: 2003 
Type: Cohort Studies  
Country: Asia Pacific  

Number: 425,325 
Age: 60 - 70 years old  

1) Age 
2) Sex (Gender) 
3) Blood Pressure 

11 

Asia Pacific Cohort Studies 
Collaboration, [39] 
Year: 2003 
Type: Cohort Study  
Country: Asia Pacific  

Number: 94,147 
Female: 94,147 
Age: mean age 54  

1) Age 
2) Gender 
3) Systolic Blood Pressure 
4) Diastolic Blood Pressure 
5) Mean Arterial Pressure 
6) Pulse Pressure 
7) Cholesterol  
8) Cigarette Smoking 

12 

Asia Pacific Cohort Studies 
Collaboration, [10] 
Year: 2004 
Type: Cohort Study  
Country: Asia Pacific Region  

Number: 310,283  
Female: 47% 
Age: Mean age 47 

1) Age 
2) Gender 
3) Body Mass Index 

13 

Chansavang et al., [40] 
Year: 2015 
Type: Cross Sectional Study  
Country: New Zealand  

Number: 18 
Male: 4 
Female: 14 
Age: mean 16.3 

1) Obesity  
2) Physical inactivity 

14 

Schaaf et al., [41] 
Year: 2000  
Type: Cross-Sectional Study  
Country: New Zealand 

Number: 650 
Male: Samoans (205), Cook  
Islands (105), Tongans (55), 
Niuean (32) 
Female: Samoans (152), Cook 
Islands (72), Tongans (16), 
Niuean (13) 
Age: 40 - 65 years  

1) Diabetes  
2) Cholesterol  
3) Smoking  
4) Physical inactivity 
5) BMI 

15 

Witter et al., [42] 
Year: 2015 
Type: Cross-sectional study  
Country: Fiji  

Number: 834,000 
Age: 15 - 64 years 

1) Physical inactivity 
2) Poor nutrition 
3) Excessive alcohol intake 
4) Cigarette smoking 
5) Obesity 
6) Diabetes mellitus 
7) High cholesterol 
8) High blood pressure 

16 

Asia Pacific Cohort Studies 
Collaborations, [43] 
Year: 2006 
Type: Cohort Study  
Country: Asia Pacific  

Number: 45,988 
Female: 48%  
Age: 54 Years 

1) Age 
2) Sex 
3) Ethnicity 
4) BMI 

17 

Nakamura et al., [44] 
Year: 2007 
Type: Cohort Study  
Country: Asia Pacific  

Number: 563,144 (82% Asians) 
Female: 35%  
Age: mean age 47 years  

1) Cigarette Smoking 
2) Increased levels of blood 
pressure 
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Continued  

18 

Asia Pacific Cohort Studies 
Collaboration, [45] 
Year: 2007 
Type: Cohort Study  
Country: Asia Pacific Region  

Number: 333,533 
1) Total Cholesterol  
2) Diabetes 

19 

Asia Pacific Cohort Studies 
Collaboration, [46] 
Year: 2003 
Type: Cohort Study  
Country: Asia Pacific Region  

Number: 352,033 
Female: 42%  
Age: 47 years  

1) Cholesterol level  

20 

McDonald-Sundborn et al., [47] 
Year: 2002-2003  
Type: Cross-Sectional study  
Country: New Zealand  

Number: 1011 (Samoans: 484, 
Tongans: 252, Niuean: 109, 
Cook Islands: 116) 
Male: 464 
Female: 500 
Age: 35 - 75 years  

1) Ethnicity 
2) Cigarette Smoking  
3) Physical Inactivity 
4) BMI  
5) Blood Pressure 
6) Cholesterol  
7) Diabetes 

21 

Tsukinoki et al., [48] 
Year: 2012 
Type: Cohort Study  
Country: Asia Pacific  

Number: 419,488 
Age: more than 30 years old  

1) Age  
2) Elevated Blood Pressure 
3) Excess Body Mass Index 
4) Smoking  

22 

Asia Pacific Cohort Studies 
Collaboration, [49] 
Year: 2005 
Type: Cohort study  
Country: Asia Pacific Region  

Number: 1989 
Male: 1063 
Female: 926 
Age: 20 years and above  

1) Age 
2) Sex 
3) Blood Pressure 
4) Total Cholesterol 
5) BMI 
6) Cigarette Smoking 
7) Diabetes 

23 

Arima et al., [50] 
Year: 2012 
Type: Cohort Study  
Country: Asia Pacific Region  

Number: 346,570 
Male: 204,476.3 (59%) 
Female: 142,093.7 (41%) 
Age: mean 48 years 

1) Smoking  
2) Total Cholesterol  

24 

Arima et al., [50] 
Year: 2008 
Type: Cohort Study 
Country: Asia Pacific  

Number: 380,483 (Adults)  
Age: 15 and above 

1) Total Cholesterol  

25 

Dobson et al., [51] 
Year: 2011  
Type: Case Control Study  
Country: Fiji  

Number: 160 
Male: 80 
Female: 80 
Age: between 5 & 15 years  

1) Genetic Factors that are  
influence by environmental  
factors (crowding and poverty)  

26 

Gu et al., [52] 
Year: 2013 
Type: Cohort Study  
Country: New Zealand  

Number: 10,863 
Age: 35 years (Men),  
45 years (Women)  

1) Gender  
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Continued  

27 

Martiniuk et al., [30] 
Year: 2007 
Type: Cohort Study  
Country: Asia Pacific Region  

Number: 600,000 
Age: adults  

1) Hypertension  

28 

Martiniuk et al., [30] 
Year: 2009 
Type: Cohort Study  
Country: Asia Pacific Region  

Number: 378,579 
Age: 20 years and older  

1) Elevated levels of Body Mass 
Index 
2) Cigarette Smoking  

29 

Huxley et al., [53] 
Year: 2011 
Type: Cohort Study  
Country: Asia Pacific Region  

Number: 220,060 
Age: 37 - 54 years 

1) Low levels of high density 
lipoprotein cholesterol  

30 

Asia Pacific Cohort Studies  
Collaboration, [54] 
Year: 2005 
Type: Cohort Study  
Country: Asia Pacific Region 

Number: 2,547,447 
1) Systolic Blood Pressure  
2) Serum Cholesterol  

31 

Asia Pacific Cohort Studies 
Collaboration, [54] 
Year: 2015 
Type: Cohort Study  
Country: Pacific  

Number: 396 
Male: 43.9% 
Female: 56.1% 
Age: median age 18 years (Men)  

1) Age  
2) Sex 
3) Ethnicity  

32 

Asia Pacific Cohort Studies 
Collaboration, 
Year: 2001 
Type: Cross Sectional Study  
Country: Asia Pacific Region  

Number: 213,515 

1) Diabetes  
2) Physical inactivity 
3) Unhealthy Diets  
4) Emotional stress  

33 

Howard et al., [55] 
Year: 2003 
Type: Cross-Sectional Study 
Country: United State of  
America 

Number: 3083  
Male: None 
Female: 1635 (whites),  
802 (blacks), 390 (Hispanic),  
256 (Asian/Pacific Islanders) 
Age: 50 - 79 years 

1) Insulin resistance syndrome 

34 

Roy et al., [56] 
Year: 2015 
Type: Cohort Study  
Country: USA  

Number: 8248 
Age: 45 - 89 years 

1) Age 
2) Diabetes 
3) Hypertension 
4) Overweight 
5) Obesity 
6) Combat service 
7) Posttraumatic Stress  
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35 

Asia Pacific Cohort Studies 
Collaboration, [15] 
Year: 2004 
Type: Asia Pacific  
Country: Cohort Study  

Number: 96,224 
Age: 48.4 years  

1) Serum triglycerides  

36 

Feigin et al., [57] 
Year: 2005 
Type: Cohort Study  
Country: Asia Pacific Region  

Number: 306,620 
Age: Mean 48 

1) Cigarette Smoking 
2) Elevated Blood Pressure 

37 

Kengne et al., [58] 
Year: 2009 
Type: Cohort Study  
Country: Asia Pacific Region  

Number: 205,389 
Male: 205,389 
Age: Men (With diabetes:  
5211 years) (without  
diabetes: 4811 years) 

1) Cigarette Smoking  
2) Diabetes 

38 

Asia Pacific Cohort Studies  
Collaboration, [59] 
Year: 2005 
Type: Cohort Study  
Country: Asia Pacific 

Number: 463,674 Asian  
(33% female) and 96,664  
Australasians (45% female) 
Male: 63% Asians and 55%  
Australasians 
Female: 33% Asians Female  
and 45% Australasians female 
Age: Australasians (mean  
age: 53.2 years) and Asians  
(mean age: 46.5 years)  

1) Cigarette Smoking  

39 

Hosey et al., [60] 
Year: 2014 
Type: Cross-Sectional Study  
Country: Federated State of  
Micronesia 

Number: 1639 
Male: 642 
Female: 996 
Age: 25 - 64 years 

1) Age 
2) Sex 
3) Socioeconomic position 

40 

Woodward et al., [16] 
Year: 2014 
Type: Cohort Study  
Country: Asia Pacific 

Number: 303,036 (71% Asians) 
Male: 32% 
Female: 68% 
Age: mean: 47 years  

1) Socioeconomic Status  

41 Woodward et al. Number: 368,307 
1) Systolic Blood Pressure 
2) Diabetes  

42 

Cho et al., [61] 
Year: 2002  
Type: Cohort Study  
Country: Asia Pacific  

Number: 161,214 (58%  
Asians with diabetes) 
Male: 50%  
Female: 50% 
Age: 20 - 107 years  

1) Age 
2) Ethnicity 
3) Diabetes  
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Appendix 2. Intervention Studies 

N Study Population Intervention Results 

1 

Biddle et al., [62] 
Year: 2011 
Type: Randomized Controlled Trial  
Country: New Zealand  

Number: 20 
Male: 7 
Female: 13 
Age: 34.8 (mean) 
Intervention Group members: 11 
Control Group members: 9 

Package: Small sided games based exercise  
on fitness and health parameters among  
pacific adults  
How long:  

1) 45 minutes for intervention participants 
three times per week for four weeks.  

2) Control group offered one month gym 
membership after the trial 

1) Obesity 
2) Type 2 diabetes  

2 

Cho et al., [63] 
Year: 2014 
Type: Randomized Controlled Trial  
Country: Asia Pacific, Middle East, 
Europe, and Latin America 

Number: 1417 
Male: 284 (Pacific Asians: 63.4%),  
445 (Non-Pacific Asians: 46.9%) 
Female: 164 (Pacific Asians: 36.6%), 
515 (Non-Pacific Asians: 53.1%)  
Age: 35 - 79 years 

Package: Proactive Multifactorial  
Intervention (PMI) strategy based on  
single-pill amlodipine/atorvastatin  
(SPAA) and usual care (UC).  
How Long: 12 months  

1) Diabetes  

3 

Cho et al., [61] 
Year: 2013 
Type: Randomized Controlled Trial  
Country: Asia Pacific  

Population: 448  
Male: 284 
Female: 174  
Age: 35 - 79 years 

Package: Proactive Multifactorial Intervention 
Strategy based on SPAA and UC 
How Long: 12 months  

1) Hypertension  
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