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Foreword by Ministry of Health

The release of the third STEPS Survey report is a significant achievement, one that will pave the way for much 
needed planning and strategy implementation to reduce the burden of NCD and improve the quality of life for 
all Tongans. 

The Tonga Government acknowledges and renews its commitments to prevent and control non-communicable 
disease (NCD) among all Tongans. We understand the urgency of increasing efforts to meet the nine voluntary 
global targets for NCDs, noting recent developments such as the global adoption of the Sustainable Develop-
ment Goals which includes a clear target to reduce premature deaths due to NCDs. Progress in this regard has to 
be regularly measured and reported to ensure proper implementation.

The year 2020 is a significant checkpoint: the publication of findings from this third NCD STEPS survey gathered 
in 2017 provides the Ministry and all other stakeholders a suitable evidence base upon which to draft its new 
multi-sectoral strategies and action plans for the NCD epidemic. We are also simultaneously working with the 
WHO to report on the country’s capacity for NCD prevention and control. The information gathered will contrib-
ute to a better understanding of what needs to be improved so that the recommendations in this STEPS report 
may be implemented.

We thank the World Health Organization (WHO) for the support it has always provided since we first did the NCD 
STEPS survey in 2004 up to now. We now call on all other partners in health and other sectors to join us in read-
ing through the findings of this third NCD STEPS survey and acting upon its recommendations.

It is imperative that we all collaborate and cooperate together to move forward in combating this NCD epidemic 
that is sweeping our island nation. It is only through partnerships, determination and action can we overcome 
this problem of NCDs. The report itself has highlighted key strategic and thematic areas that require careful and 
coherent actions and rigorous interventions if we hope to curb the trends that we are seeing. The report contin-
ues to provide concrete evidence to support decision-making, policy development and interventions targeted 
to address NCD issues plaguing our people of Tonga. I sincerely believe with great optimism that we can address 
the issues highlighted in the report if we all work with greater resolve and focus to prevent and control NCDs.

Dr. ‘Amelia Afuha’amango Tu’ipulotu
Hon. Minister of Health
Ministry of Health
Kingdom of Tonga
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Foreword by The World Health Organization

In response to the global NCD crisis, the World Health Assembly developed a comprehensive global monitoring 
framework with 9 targets and 25 key indicators. Six of these nine targets are assessed primarily through risk fac-
tor surveys, including the STEPwise approach to Surveillance of NCD Risk Factors (STEPS). In January 2015, WHO 
released the second Global status report on noncommunicable diseases (2014). This highlighted the worldwide 
human, social and economic consequences of NCDs that is also strongly reflected in the Pacific Islands. 

The first Tonga STEPS Survey was conducted in 2004, while the second STEPS Survey in 2012 expanded our 
understanding of risk factor trends, providing key insight into the future NCD challenges nationwide. This is the 
third STEPS survey for Tonga, further revealing trends in public health which shed light on the successes of pro-
grammes and challenges ahead. Some of the key findings of the 2017 STEPS survey are:

•	 24.5% of the population are current smokers, with men more likely to smoke than women.

•	 83.0% of Tongans indicated lifetime abstinence of drinking alcohol and 8.7% were current drinkers (sig-
nificantly higher in men than women), and 5.2% of the population had engaged in binge drinking in the 
past 30 days – men were much more likely to binge drink than women (9.0% compared to 3.1%, respec-
tively).

•	 97.3% did not consume the recommended 5 minimum daily servings of fruits and vegetables.

•	 More than half (51.5%) of the population always or often added salt before eating or when eating, and 
35.2% did so when cooking or preparing food at home.

•	 More than one third (39.8%) of the population did not meet the WHO recommendations on physical 
activity for health, significantly more women (45%) than men (30.5%).

•	 According to the BMI risk categories, 16.0% were overweight and 77.1% were obese.

•	 Almost one third of the population is estimated to have raised blood pressure, 30.8% of the population 
had never had their blood pressure measured and 45.4% had never had their blood sugar measured.

This survey also collected extra information on health difficulties that people may experience (visual, hearing, 
mobility, memory, self-care and communication-related). This found that almost all Tongans do not experience 
health difficulties, with the exception of visual difficulties which were most commonly reported by Tongans 
aged 18-29. 

These results clearly indicate that NCDs are a significant issue in Tonga and emphasize the need for increased 
focus on both prevention and management. Regular surveillance of NCDs is critical to monitor continuing trends 
and guide appropriate interventions. Financial accessibility and availability of health care services may also need 
to be improved. WHO wishes to extend its support to Tonga Government as it takes urgent action to prevent 
and control NCDs.

Dr Yutaro Setoya
WHO Country Liaison Officer
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Executive Summary

Tonga conducted its first NCD STEPS survey in 2004. The first survey provided baseline assessment of the NCD 
risk factors. The second NCD STEPS survey showed a number of improvements in population health behaviours. 
Prevalence of current tobacco and alcohol use decreased while fruit and vegetable consumption and physical 
activity increased.

This STEPS survey reveals some areas where there has been clear success in reducing risk factors for NCDs, but 
significant challenges remain ahead. With this up-to-date understanding of population risk factor prevalence 
health authorities in Tonga, and organizational partners, will be able to take swift and accurate action against 
these risk factors. This also provides good evidence for a renewed NCD Action Plan.

Data was collected from household surveys, including biochemical measurements via blood and urine sam-
pling. This (and previous) information has been augmented by the addition of a survey of knowledge, attitudes, 
practices and barriers to use of cervical cancer screening, safe sex and contraceptive use; this is the first time this 
survey has been used. The Ministry of Health led the implementation of the survey with technical and financial 
support from the World Health Organization. 

The key objectives of the NCD STEPS survey were: 

	 To document the prevalence and magnitude of key NCDs and their modifiable risk factors among adults 
aged 18-69.

	 To compare NCDs and their risk factors across three age groups and between men and women.

	 To provide comparison, and demonstrate trends.

	 To monitor progress towards achieving the 9 voluntary global targets by 2025.

A total of 3858 individuals, 99.3% of them identifying as Tongans, participated in the survey. The survey respon-
dents included 64.5% women (n=2489) and 35.5% men (n=1369). Men and women had similar mean number of 
years of education (11.8 years and 11.7 years respectively), which suggests equal access to education in the par-
ticipants in the sample. More than two-thirds are in unpaid work (non-paid, studying, conducting home duties, 
retired) or unemployed; 6.6% are self-employed; 11.6% are private sector employees and 10.3% are government 
employees.

Behavioural risk factors
The prevalence of tobacco smoking in Tonga remains high (25%). There is a clear gender imbalance in tobacco 
use: there are more than 2.5 times more male current smokers than females. People generally begin smoking in 
their late school-age years, and most smoke cigarettes daily. Therefore, there is opportunity to take intervention 
against the age people initiate smoking, and the frequency of smoking. Encouragingly, there are demonstrable 
efforts to quit among current smokers, which should be encouraged. Most tobacco which is consumed is either 
manufactured cigarettes or local tobacco (Tapaka Tonga). Action can be taken to reduce the availability and af-
fordability of manufactured cigarettes at the point of sale, while local tobacco production can be discouraged at 
the farming stage.

Tonga is in a good position with regard to alcohol consumption compared to many other Pacific islands: 83% 
of people reported being lifetime abstainers. However, existing efforts to minimise harmful use of alcohol may 
need to be altered to reduce the imbalance in the sexes consuming alcohol: there are nearly 3 times more male 
current drinkers than female current drinkers. In addition, the percentage of females who are current drink-
ers has nearly doubled since 2012: a trend which must be reversed. Similar gender imbalances were notices 
among current kava drinkers: there were more than 10 times more males who were current kava drinkers than 
females. The lifestyle surrounding kava consumption promotes NCD risk factors, namely: sedentarism, smoking, 
unhealthy eating and alcohol use.60.2% of people who drink kava smoke during/after drinking, and 74.7% eat 
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during/while drinking kava. Efforts towards sociocultural alteration might be warranted to eliminate smoking 
and introduce healthy foods in this setting.

Almost all (97.3%) men and women consumed less than the recommended five servings of fruit and/or vegeta-
bles per day – one of the highest in the Pacific. 39.3% did not consume any fruit and/or vegetables and on aver-
age only 1.5 servings were consumed per day. On the other hand, 60.7% of respondents had at least 1 serving of 
fruit and/or vegetables per day. 

More than half (51.5%) of the population always or often added salt before eating or when eating. Younger 
Tongans aged 18-29 were more likely to add salt before or when eating (62.4%) compared to those aged 45-69 
(38.5%). 23% of respondents always or often consumed processed food high in salt. Education, especially to 
young people, about the harms of high salt intake combined with regulations on package labelling and avail-
ability of salt at restaurants are potentially effective strategies to address this. Similarly, consumption of sugary 
drinks is common in Tonga; average consumption was 1.1 servings per day.

Tongans are not particularly physically active, with 39.8% of respondents not meeting the WHO recommenda-
tions for physical activity and health. It was more common for women (45.0%) to be inadequately physically 
active than men (30.5%). Overall, young men did the most physical activity per day and young women did the 
least. On average, Tongans did most physical activity in work-related activities (63.1 minutes/day) and the least as 
recreation (7.6 minutes/day), indicating a larger role available for recreational physical activity.

Historical risk factors
Overall in Tonga, most have had their blood pressure or blood sugar measured (73.8% and 60.9% respectively). 
Conversely, most have never had their total cholesterol measured (72.8%). and only 6.1% of women have been 
tested for cervical cancer. Screening of high-risk individuals is not high and cervical cancer services are not being 
utilized. As such, a strong health system and community support may be needed to enhance early diagnosis. 
Encouragement to have regular cervical cancer screening can be provided from respected community figures, 
while the health system can strengthen the reach of screening programmes.

Approximately half of respondents had been given lifestyle advice from a doctor or health worker about doing 
physical activity (52.6%) or maintaining a healthy weight (51.8%). Even less were advised to stop smoking or not 
start (32.3%). Continued lifestyle advice and assistance from health professionals can prevent cardiovascular dis-
ease events, such as heart attack or a stroke, which have been experienced by 5.1% of respondents. People who 
see a traditional healer for raised blood pressure, diabetes or raised cholesterol are a clear minority (6.1%, 1.2% 
and 5.4%, respectively).

Physical measurements
The mean body mass index (BMI) of the Tongan population was 35.0 kg/m2, which is within the classification of 
obesity (≥30kg/m2). A higher proportion of women than men were obese (82.8% compared to 66.8%, respec-
tively), and more common among women 30 years old or more. According to the BMI risk categories, 0.0% were 
underweight, 6.8% were of normal weight, 16.0% were overweight, and 77.1% were obese. Only 10.4% of men 
and 4.8% of women were classified as normal weight (18.5≤BMI≤24.9 kg/m2).

The prevalence of overweight and obesity in Tonga is among the highest in the Pacific, and compared to the 
previous surveys, there appears to be a significant increase in prevalence.

The mean waist/hip ratio for both men and women of all age groups was 0.9, indicating increased risk of NCDs, 
especially for women.

More than a third of the population (37.0%) had raised blood pressure of SBP ≥140 and/or DBP ≥90 mmHg or 
were on medication for the condition, with no statistically significant difference between men and women. 
However, the prevalence of raised blood pressure became significantly higher between each age group, when 
disaggregated by sex also. The group most likely to have raised blood pressure or currently be on medication 
was women aged 45-69 years old (59.0%) and the least likely group was women aged 18-29 years old (14.7%).



T o n g a  R i s k  F a c t o r s  S T E P S  R E P O R T  2 0 1 7

15

Among those with raised blood pressure or were currently on medication, 85.4% were not on medication and 
had raised blood pressure (uncontrolled raised blood pressure), 9.3% were on medication and had raised blood 
pressure (ineffective treatment), and 5.3% were on medication and had normal blood pressure (controlled blood 
pressure). Men aged 45-69 years old were more than 6 times more likely (16.0%) to have medicated but uncon-
trolled raised blood pressure than other age groups.

Biochemical risk factors
The mean total cholesterol was 4.5 mmol/L, below the threshold of elevated total cholesterol levels. There has 
been an appreciable decrease in the percentage of respondents who had raised cholesterol or were on medica-
tion for it since 2012, from 48.8% to 34.0%. These findings support the success of existing strategies, which could 
be considered for adaptation to address other NCD risk factors.

The mean salt intake assessed through urinalysis was 10.4 g/day, double the WHO recommendations. Men had 
a significantly higher mean (12.1 g) than women (9.5 g). There was no statistically significant difference between 
the three age groups. 

Combined risk factors
In Tonga, 32.1% had 1-2 risk factors, 67.8% had 3-5 risk factors and only 0.1% had no risk factors. A significantly 
higher proportion of Tongans aged 18-29 (43.1%) had 1-2 risk factors compared to those aged 45-69 (25.0%); but 
that trend reversed for the proportion with 3-5 risk factors (56.7% of those aged 18-29 and 74.8% of those aged 
45-69).

Difficulties
This survey also measured a number of different health-related difficulties and their impact on daily life as 
reported by participants. Participants were asked how much difficulty they had with: vision, hearing, mobility, 
memory, self-care and communication. The vast majority (97.7%) reported no difficulties with hearing, nor with 
mobility (94.1%), memory (97.8%), self-care (99.5%), or communicating (97.7%).

Vision was a source of significantly more difficulty than the other metrics. 47.7% of respondents reported that 
they had no difficulty seeing, more common for younger Tongans than older Tongans.

Health care and access to services
The survey also asked participants about their level perceived accessibility of the health care system and fi-
nancial sources for health care services. 11.3% of respondents reported having health insurance, this was most 
commonly a mandatory health insurance plan (85.1% of respondents). Despite this, only 1.2% of respondents 
reported using health insurance to pay for health care. Most respondents paid for health care using their own 
income, or that of household members and friends.

One in ten respondents reported having or formerly having an NCD, while only 7.2% had ever visited a health 
care facility because of an NCD. Only 1.3% of people visited a health care facility because of an NCD in the previ-
ous 30 days. It was most common (35.5%) for people to report that they ‘sometimes’ were able to access health 
care services when they needed to, while only 34% actually received health care services when they needed to.

The most commonly reported barrier to accessing health services as much as needed was a lack of information 
(9.1%).

Comparison with Tonga 2014 STEPS Survey
Out of 27 indicators which were selected for comparison with the 2014 survey, out of 7 sections in this report (to-
bacco use, alcohol consumption, fruit and vegetable intake, physical activity, physical measurements, biochemi-
cal measurements, and combined risk factors), 3 indicators showed a significant overall improvement in public 
health and 10 showed no significant change. Most concerning, the majority (14) of assessed indicators showed a 
significant decline in public health. For example, the proportion of Tongans who did not meet the WHO recom-
mendations for physical activity has nearly doubled, and the percentage who ate less than 5 servings of fruit 
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and/or vegetables per day has increased from 73.1% to 97.3%.

Despite noticeable public health efforts in recent years, and the presence of a sound NCD action plan, challeng-
es remain ahead which will require multisectoral dedication to reducing NCD prevalence.

Conclusion
The data has provided current information on NCD risk factors in Tonga, as well as augmentation of histori-
cal trend data. This will enable monitoring of progress and evaluation of the impact of health promotion pro-
grammes and interventions, especially the National NCD Action Plan 2015 and National Health Strategic Plan 
2015-2020. Efforts need to be increased to reduce prevalence of tobacco use, to promote consumption of fruits 
and vegetables, encourage physical activity, regular health checks, and improve availability of health services 
including NCD early detection. 

The evidence found in this survey provides lessons about the efficacy of current public health interventions 
which fall under existing NCD plans. This data is timely, so that existing projects can be altered for greater suc-
cess, and at the same time future plans can reflect on this report to set achievable goals, when they are updated. 
The role of the foundations of the health system, the felt needs of the public, and increasing community en-
gagement with the services provided will also need to be considered for effective progress in coming years. A 
comparable and comprehensive STEPS survey in coming years will augment understanding and provide a good 
example for practice in the region.

Recommendations
A summary of priority actions for Tonga are outlined below:

Governance and leadership
	 Evaluate progress in implementation of the National NCD Action Plan and National Health Strategic Plan 

with all relevant stakeholders and develop updated plans referencing findings from this report.

	 Secure adequate and increased resources for health promotion and NCDs.

Surveillance
	 Establish ongoing and robust surveillance systems to enable monitoring of trends and use of data for 

action.

Strategies to address NCD risk factors
	Address tobacco use through increasing excise tax on sales, restricting the local production of tobacco 

and providing cessation services.

	Work with relevant sectors such as food producers and manufacturers to reduce level of sodium, free 
and added sugars, portion size, energy density and pricing to encourage production and sale of healthi-
er options that are affordable.

	Develop and implement innovative strategies at all levels (policy development to community action) to 
increase physical activity, especially in recreational settings. 

	Create health-enabling environments and settings (e.g. villages, workplaces, schools, markets) to pro-
mote healthy living. Promoting a healthy diet with adequate intake of fruit and/or vegetables should be 
a priority action in all settings. 

Establish and maintain coalitions and partnerships
	 Build coalitions and partnerships across sectors beyond the authority of the Ministry of Health such as 

customs (food importation), trade, tax, media, commercial investment and agriculture to address NCD 
risk factors.

Strengthen health systems 
	 Expand implementation of the WHO package of essential NCD interventions (PEN) in primary care to 
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prevent and control NCDs, moving towards the attainment of universal health coverage.

	Assess gaps in financing and service delivery and develop a policy to fill the gaps and meet demand for 
services.

1.
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1. INTRODUCTION

1.1.  Background and rationale

Noncommunicable diseases are now the leading causes of morbidity and mortality in many countries including 
Tonga. NCDs were responsible for 71% of the world’s deaths; and out of the 41 million deaths worldwide due 
to NCDs, more than one third were ‘premature’, affecting people between 30 and 69 years of age. The major-
ity (85%) of premature deaths were found to be in low- and middle-income countries. There are no population 
groups or demographics that are immune to NCDs: there is universal vulnerability and higher risk in older age 
groups1. It was estimated that between 2011 and 2025, the economic losses from NCDs, if nothing changed, 
would be US$7 trillion. This far exceeds the annual cost of US$11.2 billion to implement a set of high-impact 
interventions2.

In 2011, world leaders committed to addressing NCDs through the Political Declaration of the High-Level Meet-
ing of the General Assembly on the Prevention and Control of NCDs. Subsequently in 2013, the World Health 
Assembly (WHA) adopted a comprehensive global monitoring framework and nine voluntary global targets to 
be attained by 2025. The WHA had also endorsed a set of actions, outlined in the WHO Global Action Plan for 
the Prevention and Control of Noncommunicable Diseases 2013-2020, to be implemented by Member States 
and WHO2. The status of countries’ advancement towards implementing actions and achieving targets has been 
presenting in two global reports: the NCD Progress Monitor of 20173; and the NCD country profiles of 20184.

Stakeholders in Tongan health system recognise the importance of NCDs, which is reflected by the presence of 
a specific National NCD Action Plan 2015-2020 (Hala Fononga ki ha Tonga Mo’ui Lelei), separate to the National 
Health Strategic Plan. Implementation of the Action Plan is led by an 11 member National NCD committee, and 
it outlines 4 outcomes to improve maternal, infant and toddlers’ health; improving Tongans’ health behaviours 
with a focus on youth; improve early detection and management of NCDs; and strengthening monitoring and 
surveillance for evidence-based action. Clearly, the implementation and analysis of the STEPS surveys supports 
monitoring of population health behaviours, but it also provides important information for all outcomes. While 
the first and second STEPS surveys establish a baseline trend of the changes in health behaviours, having a third 
survey after the implementation of the NCD Action Plan provides insight into the impact of the plan.

For Tonga to achieve the overarching 25% reduction of premature mortality from the four major NCDs by 2025, 
it needs to know the trends in prevalence of risk factors contributing to NCDs. As such, this survey was conduct-
ed to provide current estimates on NCDs and risk factors, inform development of policies and programmes, and 
assess progress and effectiveness of strategies and interventions. Repeated surveys will enable Tonga to con-
tinue mapping trends and report on progress made in attaining the nine voluntary global targets. 

1.2 The national context
1.2.1 Geography
Tonga is an archipelago of more than 150 islands, less than a third of them being inhabited, located in the Pacific 
Ocean south of the Samoan islands, south-east of Fiji and due east of the Cook Islands. Its total land area of 749 
square kilometres is widely scattered over 659,558 square kilometres of the Pacific.5 The capital city, Nuku’alofa, 
is located on the main island of Tongatapu. There are 4 other island divisions: ‘Eua, Vava’u,  Ha’apai, and Ongo 
Niua.

1.2.2 Population
The population of Tonga was estimated to be 106,398 in 20186. The total fertility rate was estimated at 3.03 in 
2018, and the mother’s mean age at first birth is 25 years old6. About 33% are in the 0-14 year age group, 20% 
in the 15-24 year age group, 35% are 25-54 years old, 6% are 55-64 years old and 7% are above 65 years old. Life 
expectancy at birth is currently 76.6 years6.

Tongan and English are the official languages, 99.4% of the population can read and write Tongan 
and/or English.
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1.2.3 Government
Tonga, formally Pule’anga Fakatu’i ‘o Tonga, is a constitutional monarchy headed by King ‘Aho’eitu TUPOU VI. 
Tongan constitution was adopted in 1875, and it was a British protectorate from 1900 to 1970. Tonga is gov-
erned by a Prime Minister who is elected by a legislative assembly. Most of the seats in parliament (but not all)             
are appointed by general election.

1.2.4 Economy
Tonga is classified by the World Bank as an upper middle-income country. Tonga’s gross national income per 
capita was US$4,010 in 2017. Major economic activities include agriculture, fishing, tourism and remittances. The 
annual GDP growth rate is +2.7% as of 2017.

1.2.5 Health infrastructure and health status
The public health system in Tonga is centralised and run by the Ministry of Health. Human resources and          

services are distributed according to population density so overall there is high accessibility to health care.   
However, there are shortcomings in some rural and remote islands especially with specialist health care, which is 
only available in Nuku’alofa, or overseas. There is a small private sector running alongside the public system.

Tonga has one national referral hospital, three community hospitals, 14 health centres and 34 reproductive 
and child health clinics. About 90% of health services are provided at hospitals. There are few specialists at the        
national referral hospital9. As of 2013, per 1000 population there were 0.35 general practitioners, 2.48 nurses, 
0.23 midwives, 0.04 pharmacists and 0.03 nutritionist/dieticians.

The WHO NCD Country Profile for Tonga (2017) reveals much work to be done to achieve the 9 voluntary global 
targets in the Global Action Plan for the Prevention and Control of NCDs 2013-2020. There are very few             
targets set for NCD risk factors and health system responses to NCDs. While community engagement and ser-
vice     availability might be successful, there are gains yet to be made by implementing comprehensive, high-
level changes to the health system structure and legislative environment.

1.3 Developing NCD STEPS in Tonga
Tonga conducted the first NCD STEPS survey in 2004, which had 849 respondents aged 15-6410. The second 
NCD STEPS survey included 2,457 respondents aged 25-64 years old, while this third survey included 3,858 re-
spondents aged 18-69 years old.

Together these provide necessary information on the current prevalence and trends of NCD risk factors nation-
ally. This will inform resource allocation for NCD prevention and control, inform policy and programmes, enable 
monitoring of progress towards the global NCD targets by 2025, and enable reporting as part of country com-
mitments to the UN Political Declaration on NCDs.

Furthermore, this survey provides insight into the progress of the National NCD Action Plan 2015-2020, following 
a baseline and initial trends established by the previous two surveys.
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2. OBJECTIVES
The overall aim of the NCD STEPS risk factor survey is to investigate the prevalence of key NCDs and their associ-
ated risk factors. 

The STEPS survey objectives were:

	 To document the prevalence and magnitude of key NCDs and their modifiable risk factors among adults 
aged 18-69.

	 To compare NCDs and their risk factors across three age groups and between men and women.

	 To monitor progress towards achieving the 9 voluntary global targets by 2025.

Tonga’s objectives were to:

	Describe the current levels of risk factors for chronic diseases in Tongan population.

	 Track the direction and magnitude of changes in risk factors since the first STEPS.

	Obtain a baseline assessment of salt intake, sources of salt in the diet, and consumer attitudes towards 
salt.

	 Evaluate health promotion campaigns, policies, interventions and services.

	 Collect data which can be used to predict likely future demands for health services.

	 Build country capacity for survey planning, implementation, analysis, reporting and publication.

3. METHODOLOGY
3.1. Survey structure
Tonga STEPS survey followed a sequential three-step process as follows (Figure 1):

Step 1: A questionnaire-based (interview) survey on demographics; tobacco, alcohol and kava use; diet; 
physical activity; risk factor and screening history; health problems and difficulties; health care 
utilisation and insurance; and access to services.

Step 2: Physiological measures of blood pressure, heart rate, height, weight, and waist circumference.

Step 3: Biochemical measures of fasting blood glucose and total cholesterol; urine measurements for 
sodium and creatinine.

The 2017 Tonga NCD STEPS Survey used version 3.2 of the questionnaire, while versions 3.1 and 1.4 were used in 
2014 and 2005, respectively. Similar to other NCD STEPS surveys conducted in the Pacific region, Tonga survey 
collected core information across all three steps. In Tonga’s 2017 survey, the expanded questionnaire is used, 
plus some of the optional modules, such as a questionnaire-based qualitative survey of knowledge, attitudes, 
practices and barriers to specific health care. More in-
formation on the contents of the core, expanded and 
optional STEPS surveys is available at: https://www.
who.int/ncds/surveillance/steps/instrument/en/ 

NCD STEPS standardized survey methodology was 
followed. Differences between age groups or sexes are 
statistically significant if 95% Confidence Intervals (CI) 
do not overlap.  

                                                                                            
Figure 1. The WHO STEPwise approach to surveillance of NCDs.

https://www.who.int/ncds/surveillance/steps/instrument/en/
https://www.who.int/ncds/surveillance/steps/instrument/en/
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3.2. Survey sampling methodology
The third Tonga STEPS Survey was a population-based survey of 18-69 year olds. The decision was to use three 
age groups: 18- 29, 30-44, 45-69 for men and women.

This third survey was intended to be nationally representative. Therefore, a multi-stage cluster sampling method 
was used to identify blocks where data collection would take place. The STEPS sampling was completed using 
the 2016 census information. The multi-stage-cluster used a three-stage process. The first stage involved the se-
lection of blocks (375) and enumeration areas (EAs) were identified using probability proportionate to size (PPS). 
For the second stage, a fixed number of households (12) were selected from each selected block using system-
atic sampling. The final stage used the Random Sample Generator (Android application) to randomly select one 
person aged 18-69 within the household (See annex 3 for additional details)

3.3. Sample size 
 An intended sample size calculated by the Tonga statistics office was 4,500 individuals (respondents) between 
the ages of 18 to 69 years old was targeted to undertake the STEPS survey for 2017 in Tonga. Overall, 3858 indi-
viduals participated yielding a response rate of 85.7%. 

3.4. Data collection process
The survey personnel obtained informed consent from survey participants, gave fasting instructions to those 
participating in step 3, and made appointment times for those who consented to participate in the survey. 
Participants were given a referral to a clinic and informed to go the following day for physical and biochemical 
measurements. This information was also advertised on television, radio and newspaper. 

3.4.1  Registration of participants
At the registration station, survey personnel:

•	 Confirmed consent of the participant to be involved in the survey.

•	 Ensured that participants understood steps 1, 2 and 3 involved in the survey.

•	 Obtained participant’s date of birth and confirmed that they were within their target group.

•	 Confirmed fasting status of the participant.

•	 Directed the participant to the appropriate station depending on their fasting status.

3.4.2 Demographic information 
Basic demographic and geographical information was collection through a face-to-face interview. The geo-
graphical questions asked about the island, village, district, block number and household being surveyed. The 
demographic questions covered included respondent age, education, ethnicity, religion, marital status, employ-
ment and household constituents. As the survey was administered, the responses were entered into a tablet 
device.

3.4.3 Step 1 - Behavioural risk factors interviews
All participants participated in a face-to-face interview in which questions were asked on smoking; alcohol and 
kava; fruit and vegetable consumption; salt, fat and sugar intake; physical activity; history of chronic conditions 
and their management; cervical cancer screening; and health related problems or difficulties. In addition to 
health behaviours, the survey also examined various aspects of respondent behaviours relating to accessing the 
health system for NCDs such as financing, presentations, travel and waiting times.

3.4.4 Step 2 - Physical measurements 
Survey staff obtained physical measurements following the recommended STEPwise protocols. Height and 
weight were measured once using the Seca 213 Stadiometer to the nearest whole centimetre and the Seca 813 
digital scales to the nearest 0.1 kg, respectively. Participants were measured without shoes and wearing only 
light clothing. The weight of pregnant participants was not measured.
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Waist circumference was measured once using the Seca 201 constant tension tape and recorded to the nearest 
0.1 cm. Waist and hip circumference of pregnant participants was not measured.

The Boso Medicus Uno Digital Automatic Blood Pressure Monitor was used to measure resting blood pressure. 
Blood pressure was measured three times - the first reading followed by two more measurements taken in 2-3 
minute intervals. The three readings of the blood pressure were recorded, and the average of the second and 
third readings was used in the analysis. 

3.4.5 Step 3 - Biochemical measurements
The survey included taking blood and urine samples. To measure fasting blood glucose and total cholesterol, 
participants fasted for at least 12 hours before their appointment or  the following morning for check-up. Capil-
lary blood samples were drawn using the finger prick method; and an Accucheck or Cardiochek PA was used to 
measure cholesterol and glucose in samples.

A representative sub-sample of one in every four participants were also invited to provide a spot urine sample 
and 40% to provide 24 hour urine sample to measure salt intake (sodium and creatinine).

3.4.6 Knowledge, attitudes, practices and barriers (KAP)
With consent of the respondents, further questions were asked about respondents’ understanding of cervical 
cancer, contraceptives and safe sex. KAP was assessed by their understanding of risk factors, pap smears; preg-
nancy, sexually transmitted infections, and contraceptive use. 

3.4.7 Check-out station
All participants received health advice and counselling and were provided with literature about smoking, al-
cohol drinking, obesity and nutrition, physical activity, hypertension, diabetes, and heart diseases. Participants 
with, or who were identified as being at high risk of, advanced chronic conditions were referred to the nearest 
health centre for a follow-up clinical examination. 

3.5. Data management and analysis

3.5.1 Data entry
The Tonga Ministry of Health Statistics Department provided the tablet devices to record data collected by its 
trained staff, who were assisted by the nurses from the Ministry of Health The data were collected using an on-
line platform called the survey solution by World Bank. In remote places data was collected initially by hard copy 
and then transferred to tablets when possible. Urine data were collected by the laboratory in the hospital and 
later entered into the computer for analysis. 

3.5.2 Data analysis
Data analyses were conducted using the Epi Info Version 3.5.4. Analysis was undertaken by the Division of Pacific 
Technical Support, and verified by WHO HQ NCD surveillance team.
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4. RESULTS
The results presented below are supplemented by additional information in the Complete Data Book presented 
at Annex 2. 

4.1 Characteristics of the survey population
The survey respondents (3858) were divided into three age groups: 18-29 years (865 participants), 30-44 (1487 
participants) and 45-69 (1506 participants); and women made up more than half of the respondents (64.5%).

Table 1. Demographics of survey respondents

Age group and sex of respondents

Age group
(years)

Men Women Both sexes

n % n % n %

18-29 299 34.6 566 65.4 865 22.4

30-44 491 33.0 996 67.0 1487 38.5

45-69 579 38.4 927 61.6 1506 39.0

18-69 1369 35.5 2489 64.5 3858 100.0

Table 2 shows that the survey respondents almost exclusively Tongan (99.3%) with the rest identifying as part-
Tongan (0.2%), European (0.2%) among others (99.7%).

Table 2. Ethnicity of survey respondents

Ethnic group of respondents

Age group
(years)

Both sexes

n %
 Tongan

% 
Part-Tongan

% 
European

% 
Others

18-29 865 99.3 0.1 0.3 0.2

30-44 1487 99.5 0.0 0.1 0.2

45-69 1506 99.0 0.3 0.1 0.4

18-69 3858 99.3 0.2 0.2 0.3

Table 3 shows that the younger age group (18-29 years) has slightly more years of education (12.4 years) com-
pared to 12.1 years among 30-44 year olds and 11.0 years among 45-69 year olds. Men and women have similar 
mean number of years of education (11.8 years and 11.7 years respectively) which suggests equal and high ac-
cess to education in Tonga. This is supportive of the current high literacy rates.

Table 3. Mean number of years of education 

Mean number of years of education

Age group
(years)

Men Women Both sexes

n Mean n Mean n Mean

18-29 299 12.5 566 12.4 865 12.4

30-44 491 12.1 996 12.0 1487 12.1

45-69 579 11.2 927 10.9 1506 11.0

18-69 1369 11.8 2489 11.7 3858 11.7

Table 4 shows that the majority, 56.0%, have completed all secondary education, followed by 19.6% of respon-
dents having only completed lower secondary school. 11.1% have completed a tertiary degree and 9.5% have a 
technical or vocational qualification. Further examination of data showed that there was no difference in com-
pletion of tertiary qualifications between men and women, but men were less likely than women to report fully 
completing secondary school. Further details of education level are in the data book in annex 2. 
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Table 4. Highest level of education attained, both sexes combined

Highest level of education

Age 
group
(years)

Both sexes

n % Pre-
school

% Primary 
school

% Lower 
secondary

% Upper 
secondary

% Technical & 
Vocational % Tertiary % Other

18-29 865 0.0 1.2 9.2 60.8 14.5 14.3 -

30-44 1487 0.0 1.6 17.1 58.8 10.4 12.0 -

45-69 1506 0.1 7.3 28.0 50.4 5.8 8.4 -

18-69 3858 0.1 3.7 19.6 56.0 9.5 11.1 -

Table 5 shows that most respondents were currently married (73.9%), 17.9% have never married and 8.1% are of 
other marital status (separated, divorced, widowed or defacto). In the youngest age group, it was most common 
(51.0%) for respondents to report being married. For marital status among men or women, please see annex 2.

Table 5. Marital status, both sexes combined

Marital status

Age group
(years)

Both sexes

n % Never 
married % Married % Defacto % Widowed % Separated %Divorced

18-29 863 47.3 51.0 0.9 0.1 0.6 0.1

30-44 1487 11.4 83.8 1.0 1.0 1.8 0.9

45-69 1506 7.5 77.3 0.6 11.1 1.8 1.7

18-69 3856 17.9 73.9 0.8 4.7 1.5 1.1

Table 6 shows that more than two thirds of the survey respondents (69.6%) are in unpaid work (non-paid, study-
ing, conducting home duties, retired) or unemployed. 6.6% are self-employed, 11.6% are non-government 
employees and 10.3% are government employees.

A greater proportion of women than men are in unpaid work (75.9% of women vs. 58.1% of men). There are 
more men working in the private sector than for government, but slightly more women than men in the public 
sector. For employment status by sex, please see tables in annex 2. 

Table 6. Employment status, both sexes combined

Employment status

Age group
(years)

Both sexes

n % Employer % Self-em-
ployed

% Employee-
salary public 

sector

% Employee-
salary private 

sector
% Unpaid

18-29 858 1.2 3.5 7.7 12.7 74.9

30-44 1486 1.8 7.4 12.6 13.1 65.1

45-69 1504 2.4 7.6 9.5 9.6 70.9

18-69 3847 1.9 6.6 10.3 11.6 69.6
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Table 7 shows that among those engaged in unpaid work, majority were performing home duties (55.9%), 19.8% 
were not paid, 5.1% were students, and 1.1% were retired.

Disaggregated by sex, among those who were unpaid and unemployed most were home-makers (34.5% of men 
and 64.9% of women%), while it was much more common for men to be producing goods for own use (26.2% of 
men and 12.3% of women). For details on type of unpaid or unemployment status by sex, please see annex 2.

Table 7. Unpaid work and unemployment, both sexes combined

Unpaid work and unemployed

Age 
group
(years)

Both sexes

n
% Producing 

goods for own 
use

% Non-paid 
(unpaid family 

worker)
% Volun-

teer % Student % Home du-
ties % Retired

18-29 643 10.3 15.7 1.5 17.4 55.1 0.0

30-44 968 16.7 21.6 0.8 2.2 58.6 0.1

45-69 1069 21.2 20.4 2.6 0.3 54.7 0.8

18-69 2687 16.4 19.8 1.7 5.1 55.9 1.1

4.2 Tobacco use
This section elaborates on tobacco consumption status, levels and patterns in Tonga. The questionnaire asked 
whether they smoked tobacco products and were then categorized into the following:

	 Current smokers – those who currently smoke any tobacco products (such as cigarettes, cigars or pipes).

	 Current daily smokers – those who currently smoke tobacco products daily.

	 Current non-daily smokers – those who currently smoke tobacco products but not daily.

	 Current smokeless tobacco users – those who currently used smokeless tobacco products (such as snuff, 
chewing tobacco or betel).

	 Current daily smokeless tobacco users – those who currently used smokeless tobacco products daily.

	 Current non-daily smokeless tobacco users – those who currently used smokeless tobacco products but 
not daily.

	 Current tobacco users – those who currently used smoking and smokeless tobacco products.

Table 8 shows that almost one quarter of Tonga’s population (24.5%, 95%CI= 22.6-26.5) were current smokers. 

Significantly more men (40.0%, 95%CI= 36.7-43.2) than women (15.9%, 95%CI= 14.0-17.9) were current smokers – 
more than twice the proportion of men than women. 

There was no statistically significant difference in smoking prevalence between the three age groups.

Table 8. Prevalence of current smokers, by sex and age group  

Percentage of current smokers

Age group
(years)

Men Women Both sexes

n
% 

Current 
smoker

95% CI n % Current 
smoker 95% CI n

% 
Current 
smoker

95% CI

18-29 299 42.3 35.8-48.9 565 17.8 12.8-22.8 864 26.5 21.8-31.2

30-44 491 43.6 39.7-47.4 996 18.7 16.4-20.9 1487 27.0 25.3-28.7

45-69 579 35.1 31.6-38.7 926 11.4 9.5-13.2 1505 20.5 18.3-22.7

18-69 1369 40.0 36.7-43.2 2488 15.9 14.0-17.9 3857 24.5 22.6-26.5
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Table 9 shows that most men (45.7%, 95%CI= 41.4-50.0) had never smoked cigarettes, 37.8% (95%CI= 34.0-41.6) 
were current daily smokers, 14.4% (95%CI= 9.5-19.2) were former smokers and 2.2% (95%CI= 0.8-3.6) were cur-
rent non-daily smokers. Men aged 45-69 were significantly more likely to be former smokers than those aged 
18-29 years old (21.1%, 95%CI= 13.2-29.0 and 7.8%, 95%CI= 4.9-10.7 respectively) but otherwise there are no 
statistically significant difference between age groups.

Table 9. Smoking status among men 

Smoking status

Age group
(years)

Men

n

Current smoker Non-smokers

% Daily 95% CI % Non-
daily 95% CI

% 
Former 
smoker

95% CI % Never 
smoker 95% CI

18-29 299 41.2 34.2-48.1 1.1 0.0-2.5 7.8 4.9-10.7 49.9 44.7-55.1

30-44 491 40.4 36.2-44.7 3.1 1.2-5.1 11.4 6.1-16.7 45.0 38.6-51.4

45-69 579 33.2 29.0-37.3 1.9 0.8-3.1 21.1 13.2-29.0 43.8 37.2-50.3

18-69 1369 37.8 34.0-41.6 2.2 0.8-3.6 14.4 9.5-19.2 45.7 41.4-50.0

Table 10 shows that although the majority of women were never smokers – 75.1% (95%CI= 71.3-78.9) – the 
trends of smoking behaviours are similar to men. 14.4% were current daily smokers (95%CI= 12.9-16.0), 9.0% 
were former smokers (95%CI= 6.3-11.7), and 1.5% were current non-daily smokers (95%CI= 0.8-2.1).

There was no statistically significant difference between the three age groups. 

Table 10. Smoking status among women 

Smoking status

Age group
(years)

Women

n
Current smoker Non-smokers

% Daily 95% CI % Non-
daily 95% CI % Former 

smoker 95% CI % Never 
smoker 95% CI

18-29 565 15.5 11.1-19.9 2.3 0.4-4.2 10.0 5.0-15.0 72.2 64.7-79.8

30-44 996 17.1 15.2-19.0 1.5 0.3-2.7 10.4 7.7-13.0 71.0 67.2-74.8

45-69 926 10.5 8.9-12.2 0.8 0.2-1.5 6.8 4.3-9.4 81.8 78.5-85.1

18-69 2487 14.4 12.9-16.0 1.5 0.8-2.1 9.0 6.3-11.7 75.1 71.3-78.9

Table 11 shows that more than half overall indicated that they had never smoked (64.6%, 95%CI= 60.9-68.3). 
22.8% were current daily smokers (95%CI= 21.0-24.6), 10.9% were former smokers (95%CI= 7.8-14.1), and 1.7% 
were current non-daily smokers (95%CI= 0.9-2.5). 

Those aged 30-44 years old were significantly more likely to report being current daily smokers (25.0%, 95%CI= 
23.2-26.7) than those aged 45-69 (19.2%, 95%CI= 17.1-21.4). There was no significant difference between preva-
lence of current daily smoking between those aged 30-44 and those aged 18-29. There were no other significant 
differences between age groups.

Significantly more men than women were current daily smokers whilst significantly more women than men 
were never smokers (compare tables 9 and 10), but the prevalence of non-daily smokers and former smokers is 
roughly the same.
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Table 11. Smoking status, both sexes combined

Smoking status

Age group
(years)

Both sexes

n
Current smoker Non-smokers

% Daily 95% CI % Non-
daily 95% CI % Former 

smoker 95% CI % Never 
smoker 95% CI

18-29 864 24.6 20.0-29.2 1.9 0.3-3.5 9.2 5.9-12.5 64.3 59.2-69.5

30-44 1487 25.0 23.2-26.7 2.1 0.9-3.2 10.7 7.5-14.0 62.2 58.3-66.2

45-69 1505 19.2 17.1-21.4 1.3 0.7-1.8 12.3 8.2-16.4 67.2 63.0-71.5

18-69 3856 22.8 21.0-24.6 1.7 0.9-2.5 10.9 7.8-14.1 64.6 60.9-68.3

Table 12 shows that the mean age of initiating smoking among current daily smokers was 19.3 (95%CI= 18.6-19.9) 
years old. Male smokers started smoking at an earlier age (17.9 years old, 95%CI= 17.2-18.5) than female smokers 
(21.3 years old, 95%CI= 20.5-22.1), and the difference was statistically significant. 

Overall, the 18-29 year olds started smoking at an earlier age (17.2 years old, 95%CI= 16.5-17.9) than the 30-44 
year olds (19.5 years old, 95%CI= 18.7-20.2), and the 45-69 year old age group (21.0 years old, 95%CI= 19.7-22.2). 
This suggests that the age of initiation of smoking is becoming younger.

Table 12. Mean age started smoking among current daily smokers, by sex and age group

Mean age started smoking among current daily smokers

Age group
(years)

Men Women Both sexes

n Mean age 95% CI n Mean age 95% CI n Mean 
age 95% CI

18-29 123 16.3 15.6-17.0 85 18.5 17.5-19.5 208 17.2 16.5-17.9

30-44 207 18.4 17.5-19.2 168 20.8 19.6-22.0 375 19.5 18.7-20.2

45-69 130 18.3 17.1-19.5 91 25.3 22.8-27.8 221 21.0 19.7-22.2

18-69 518 17.9 17.2-18.5 355 21.3 20.5-22.1 873 19.3 18.6-19.9

Table 13 shows that the mean years duration of smoking among current daily smokers was 19.8 years – 22.2 
years (95%CI= 20.8-23.5) for men and 16.4 years (95%CI= 15.4-17.5) for women; and 7.1 years (95%CI= 6.2-8.0) for 
those aged 18-29, 17.7 years (95%CI= 16.8-18.5) for those aged 30-44 and 30.2 years (95%CI= 28.7-31.7) for those 
aged 45-69. 

There was a statistically significant difference in mean duration of smoking between men and women and 
also between all three age groups. On average, it is more likely that those in older age groups have smoked for 
longer than those in younger age groups because they have more years of age in which to smoke. For example, 
men aged 45-69 years old have a mean duration of smoking of 33.3 years, but those aged 18-29 could not pos-
sibly have smoked for this long.

Table 13. Mean number of years of smoking among current daily smokers, by sex and age group 

Mean duration of smoking

Age group
(years)

Men Women Both sexes

n Mean 
duration 95% CI n Mean 

duration 95% CI n Mean 
duration 95% CI

18-29 123 7.7 5.9-9.5 85 6.3 5.0-7.5 208 7.1 6.2-8.0

30-44 207 19.1 18.0-20.2 168 16.0 14.6-17.3 375 17.7 16.8-18.5

45-69 130 33.3 31.8-34.8 91 25.2 22.8-27.7 221 30.2 28.7-31.7

18-29 518 22.2 20.8-23.5 355 16.4 15.4-17.5 873 19.8 18.8-20.8
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Table 14 shows that the majority (86.6%, 95%CI= 83.3-90.0) of current daily smokers smoked manufactured ciga-
rettes – 89.2% (95%CI= 81.9-96.6) of male current daily smokers and 94.6% (95%CI= 90.5-98.8) of female current 
daily smokers. 

There was no significant difference in the percentage of current daily smokers who smoked manufactured ciga-
rettes between the age groups.

Table 14. Percentage of current daily smokers who smoked manufactured cigarettes, by sex and age group  

Smoking Manufactured cigarette daily

Age group
(years)

Men Women Both sexes

n
% Manu-
factured 
cigarette 
smoker

95% CI n
% Manu-
factured 
cigarette 
smoker

95% CI n
% Manu-
factured 
cigarette 
smoker

95% CI

18-29 77 88.6 78.0-99.3 61 95.1 88.6-100.0 154 85.8 80.1-91.4

30-44 108 89.9 80.1-99.8 117 96.2 92.6-99.8 241 88.1 82.8-93.5

45-59 90 89.0 79.2-98.7 64 91.1 79.4-100.0 168 85.2 78.4-92.0

18-69 275 89.2 81.9-96.6 242 94.6 90.5-98.8 563 86.6 83.3-90.0

Table 15 shows that the mean amounts of tobacco used per day by current daily smokers were: 10.3% (95%CI= 
9.3-11.3) manufactured cigarettes, 9.9% (95%CI= 7.7-12.0) hand-rolled cigarettes, and 9.7% (95%CI= 8.4-11.0) local 
tobacco (tapaka tonga). No respondents used pipes, cigars, cheerots, cigarillos or other forms of tobacco. On av-
erage, those aged 18-29 years old consumed half as many (5.3 cigarettes, 95%CI= 2.3-8.2) hand-rolled cigarettes 
than those aged 30-44 years old (11.5 cigarettes, 95%CI= 8.9-14.1). There were no other significant differences 
between the age groups.

There is no significant difference between the amount of tobacco smoked by men or women current daily smok-
ers. Please see Annex 2 for details.

Table 15. Mean amount of tobacco used by current daily smokers by type and age, both sexes combined

Mean amount of tobacco used per day by daily smokers by type

Age group
(years)

Both sexes

n
Mean # of 

manufactured 
cig.

95% CI n
Mean # of 

hand-rolled 
cig.

95% CI n
Mean # of 
pipes of 
tobacco

95% 
CI

18-29 123 10.3 8.3-12.3 14 5.3 2.3-8.2 - - -

30-44 199 10.4 9.2-11.7 52 11.5 8.9-14.1 - - -

45-69 141 10.1 9.1-11.1 32 9.1 7.7-10.6 - - -

18-69 462 10.3 9.3-11.3 98 9.9 7.7-12.0 - - -

Age group
(years) n

Mean # 
of cigars, 
cheerots, 
cigarillos

95% CI n

Mean # 
of local 
tobacco 
(Tapaka 
Tonga)

95% CI n
Mean # 
of other 
type of 
tobacco

95% CI

18-29 - - - 108 9.1 7.1-11.1 - - -

30-44 - - - 191 9.8 8.1-11.5 - - -

45-69 - - - 150 10.0 8.0-12.0 - - -

18-69 - - - 448 9.7 8.4-11.0 - - -
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As shown in table 16, more than half of current smokers have attempted to quit smoking in the previous 12 
months (57.7%, 95%CI= 51.9-63.4). There were no significant difference when examined by age group and sex.

Table 16. Percentage current smokers who tried to stop smoking in the past 12 months, by age group and sex

Current smokers who have tried to stop smoking

Age group
(years)

Men Women Both sexes

n
% Tried 
to stop 

smoking
95% CI n

% Tried to 
stop 

smoking
95% CI n

% Tried 
to stop 

smoking
95% CI

18-29 129 47.9 33.4-62.4 99 58.4 44.5-72.3 228 52.5 43.4-61.5

30-44 224 55.7 46.1-65.3 184 63.6 56.4-70.9 408 59.3 53.0-65.6

45-59 204 56.2 46.4-65.9 161 57.6 44.5-70.8 314 59.7 51.2-68.2

18-69 557 53.9 45.4-62.4 393 62.9 55.6-70.3 950 57.7 51.9-63.4

To determine exposure to second-hand smoke (SHS), participants were asked if someone smoked in their home 
or in an enclosed area of their workplace in the previous 30 days.

Table 17 reveals that a little less than one third (32.4%, 95%CI= 24.3-40.4) of respondents were exposed to SHS at 
home in the previous 30 days, with no significant differences between men, women or the age groups.

Table 17. Percentage of respondents who were exposed to SHS at home in the previous 30 days, by age group 
and sex 

Exposed to second-hand smoke at home

Age group
(years)

Men Women Both sexes

n % 
Exposed 95% CI n % 

Exposed 95% CI n % 
Exposed 95% CI

18-29 299 36.1 27.5-44.6 566 35.8 24.9-46.6 865 35.9 27.0-44.7

30-44 491 32.5 22.6-42.4 996 32.3 24.7-39.8 1487 32.3 24.4-40.3

45-59 579 34.0 25.6-42.4 927 27.7 18.6-36.8 1506 30.1 21.6-38.6

18-69 1369 33.9 26.2-41.6 2489 31.5 23.0-40.0 3858 32.4 24.3-40.4

Table 18 shows that 15.8% (95%CI= 9.5-22.1) of respondents reported that someone smoked in their workplace 
in the previous 30 days. There were no significant differences in exposure between the age groups or sexes.

Table 18. Percentage of respondents who were exposed to SHS in the workplace in the previous 30 days, by age 
group and sex

Exposed to second-hand smoke in the workplace

Age group
(years)

Men Women Both sexes

n % 
Exposed 95% CI n % 

Exposed 95% CI n % 
Exposed 95% CI

18-29 215 13.6 4.9-22.2 370 17.0 8.4-25.5 585 15.7 8.3-23.1

30-44 357 16.1 5.6-26.5 686 14.2 8.5-19.9 1043 14.8 7.9-21.7

45-69 296 18.8 10.2-27.4 462 14.4 7.5-21.3 758 16.1 9.5-22.7

18-69 983 17.4 10.2-24.7 1679 14.8 8.7-20.9 2662 15.8 9.5-22.1
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4.3 Alcohol consumption
This section elaborates on alcohol consumption status, levels and patterns. Respondents were asked whether 
they consumed alcohol and were then categorized into the following:

	 Current drinkers – those who consumed alcohol in the past 30 days.
	Occasional drinkers – those who consumed alcohol in the past 12 month but not in the past 30 days.
	 Past 12 months abstainers – those who have consumed alcohol but had not done so in the past 12 

months.
	Non-drinkers or lifetime abstainers – those who have never consumed alcohol in his/her lifetime.

Table 19 shows that the majority of men had never consumed alcohol – 71.8% (95%CI= 68.4-75.3) of Tongan men 
were lifetime abstainers. 14.7% (95%CI= 12.4-17.1) were current drinkers (having consumed alcohol in the previ-
ous 30 days), one tenth (9.6%, 95%CI= 7.0-12.3) had consumed alcohol but were not current drinkers, and 3.8% 
(95%CI= 2.4-5.3) were abstainers for the previous 12 months. 

Younger men aged 18-29 were significantly less likely to be lifetime abstainers (62.3%, 95%CI= 56.3-68.3) than 
those aged 45-69 years (79.4%, 95%CI= 75.0-83.8); consequently those aged 18-29 were significantly more likely 
to be current drinkers (21.5%, 95%CI= 16.4-26.5) than those aged 45-69 (11.8%, 95%CI= 8.1-15.5).

Younger men aged 18-29 were more three times more likely to be occasional drinkers than older men aged 45-
69 (13.6%, 95%CI= 6.0-21.3, compared to 4.1%, 95%CI= 2.8-5.4). There was no significant difference between the 
age groups of men who were abstainers for the previous 12 months. 

Table 19. Alcohol consumption status of men 

Alcohol consumption status

Age group
(years)

Men

n
% Current 

drinker 
(past 30 

days)
95% CI

% Drank in 
past 12 

months, not 
current

95% CI
% Past 12 
months 

abstainer
95% CI

% 
Lifetime 

abstainer
95% CI

18-29 299 21.5 16.4-26.5 13.6 6.0-21.3 2.6 0.2-5.0 62.3 56.3-68.3

30-44 491 13.5 10.1-17.0 12.9 8.3-17.6 3.6 1.5-5.8 69.9 64.1-75.7

45-69 579 11.8 8.1-15.5 4.1 2.8-5.4 4.7 2.3-7.1 79.4 75.0-83.8

18-69 1369 14.7 12.4-17.1 9.6 7.0-12.3 3.8 2.4-5.3 71.8 68.4-75.3

Table 20 shows that 9 out of 10 of women were lifetime abstainers (never consumed alcohol): 89.2% 
(95%CI=86.9-91.5). 5.3% (95%CI= 4.1-6.5) were current drinkers, 3.5% (95%CI= 2.1-5.0) were occasional drinkers 
and a further 1.9%, (95%CI= 0.7-3.1) were abstainers for the past 12 months.

As with for men, it was significantly more common for the older age group (45-69 years old) to be lifetime ab-
stainers than the younger age group (18-29), and those aged 18-29 were more likely to be current drinkers than 
those age 45-69 years old. There was no statistically significant difference between the age groups for those 
who were occasional drinkers or 12 month abstainers.
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Table 20. Alcohol consumption status of women 

Alcohol consumption status

Age group
(years)

Women

n
% Current 

drinker 
(past 30 

days)
95% CI

% Drank in 
past 12 

months, not 
current

95% CI
% Past 12 
months 

abstainer
95% CI % Lifetime 

abstainer 95% CI

18-29 566 7.9 5.0-10.7 4.6 2.5-6.6 2.5 0.0-5.2 85.0 80.8-89.2

30-44 996 5.9 3.6-8.1 4.0 1.9-6.2 1.6 0.4-2.8 88.5 84.8-92.1

45-69 927 2.9 1.4-4.4 2.1 0.6-3.6 1.9 0.7-3.2 93.0 90.5-95.6

18-69 2489 5.3 4.1-6.5 3.5 2.1-5.0 1.9 0.7-3.1 89.2 86.9-91.5

Table 21 shows that 83.0% (95%CI= 80.5-85.5) overall were lifetime abstainers and 8.7% (95%CI= 7.1-10.2) were 
current drinkers. 5.7% (95%CI= 4.1-7.3) were occasional drinkers and a further 2.6% (95%CI= 1.5-3.7) drank in the 
past 12 months. 

Younger people aged 18-29 were more likely to have consumed alcohol in the past 12 months (7.8%, 95%CI= 4.7-
10.9) than those aged 45-69 (2.9%, 95%CI= 1.9-3.9), similarly those aged 18-29 were twice as likely to report be-
ing current drinkers than those aged 45-69 years old (12.7%, 95%CI= 9.9-15.7, compared to 6.3%, 95%CI= 4.2-8.4). 
There were no overall significant difference between age groups for those who were past 12 month abstainers.

Significantly more women than men were lifetime abstainers. Correspondingly, approximately three times as 
many men than women were current alcohol drinkers and there were also significantly more men who were oc-
casional drinkers than women. Most notably, men aged 45-69 years old were more than four-fold more likely to 
be current drinkers than women of the same age. (Compare Tables 29 and 30.)

Table 21. Alcohol consumption status, both sexes combined

Alcohol consumption status

Age group
(years)

Both sexes

n
% Current 

drinker 
(past 30 

days)
95% CI

% Drank in 
past 12 

months, not 
current

95% CI
% Past 12 
months 

abstainer
95% CI

% 
Lifetime 

abstainer
95% CI

18-29 865 12.7 9.9-15.4 7.8 4.7-10.9 2.6 0.5-4.6 77.0 73.1-80.8

30-44 1487 8.4 6.6-10.3 7.0 4.5-9.6 2.3 1.4-3.2 82.2 78.7-85.8

45-69 1506 6.3 4.2-8.4 2.9 1.9-3.9 3.0 1.6-4.3 87.8 84.9-90.8

18-69 3858 8.7 7.1-10.2 5.7 4.1-7.3 2.6 1.5-3.7 83.0 80.5-85.5

Table 22 shows the number of times that respondents who were current drinkers reported having consumed 
at least one alcoholic drink, within the last 30 days. On average, respondents reported drinking alcohol on 2.7 
(95%CI= 2.4-3.0) occasions within the previous 30 days. There was no reported difference between the age 
groups or sexes.

Table 22. Mean number of drinking occasions in the past 30 days among current drinkers, by sex and age group  

Mean number of drinking occasions in the past 30 days among current (past 30 days) drinkers

Age group
(years)

Men Women Both sexes

n Mean 95% CI n Mean 95% CI n Mean 95% CI

18-29 72 2.8 2.1-3.6 44 2.7 1.8-3.6 116 2.8 2.3-3.3

30-44 80 3.0 2.6-3.4 61 2.6 2.1-3.1 141 2.8 2.5-3.2

45-69 59 2.7 1.9-3.6 25 2.0 1.1-2.9 84 2.5 2.0-3.0

18-69 211 2.9 2.5-3.2 130 2.5 2.0-3.1 341 2.7 2.4-3.0
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Participants were briefly taught about the standard drink measurement using showcards, then asked about their 
intake of standard drinks. Participants were then asked “During the past 30 days, how many times did you have 
six or more standard alcoholic drinks in a single drinking occasion?”, this is the WHO definition of Heavy Episodic 
Drinking (HED). Table 38 presents the results, showing that 5.2% (95%CI= 4.0-6.5) of all respondents had en-
gaged in HED in the past 30 days.

This was more common among men than women, by nearly a 3-fold difference. 3.1% (95%CI= 1.9-4.3) of women 
engaged in HED while 9.0% (95%CI= 7.4-10.6) did so within the previous 30 days. Overall, those who were 18-29 
years old were more likely to engage in HED than those aged 45-69 years (8.0%, 95%CI= 6.0-10.1, compared to 
3.5%, 95%CI= 1.8-5.1). This difference remained significant among men, 14.2% (95%CI= 9.6-18.9) of men aged 
18-29 years old compared to 6.7% (95%CI= 3.9-9.5) of men aged 45-69. The age differences among women were 
not statistically significant.

Table 23. Percentage of all respondents who drank six or more standard drinks on a single drinking occasion, by 
sex and age group 

Six or more drinks on a single occasion at least once during the past 30 days among all respondents

Age group
(years)

Men Women Both sexes

n
% who 
had ≥6 
drinks

95% CI n
% who 
had ≥6 
drinks

95% CI n
% who 
had ≥6 
drinks

95% CI

18-29 299 14.2 9.6-18.9 566 4.7 2.2-7.1 865 8.0 6.0-10.1

30-44 490 8.2 5.8-10.5 992 3.7 1.4-5.9 1482 5.2 3.5-6.8

45-69 579 6.7 3.9-9.5 927 1.4 0.3-2.5 1506 3.5 1.8-5.1

18-69 1368 9.0 7.4-10.6 2485 3.1 1.9-4.3 3853 5.2 4.0-6.5

Table 24 shows that among current drinkers reported consuming at least 6 standard drinks twice in the past 30 
days on average. There was no significant difference between the sexes or overall age groups, but the number of 
respondents was low so data cannot be reliably disaggregated by age and sex.

Table 24. Frequency of heavy episodic drinking among current drinkers, by sex and age group

Mean number of times consuming ≥6 drinks during a single occasion in the past 30 days among current drinkers

Age group
(years)

Men Women Both sexes

n
Mean 

number 
of times

95% CI n
Mean 

number 
of times

95% CI n
Mean 

number 
of times

95% CI

18-29 45 - 23 - 68 1.9 1.9-2.0

30-44 48 - 30 - 78 2.0 1.9-2.0

45-69 38 - 12 - 50 2.0 1.9-2.0

18-69 131 2.0 1.9-2.0 65 1.9 1.9-2.0 196 2.0 1.9-2.0

Table 25 shows how often occasional and current drinkers consumed at least one drink within the previous 12 
months, from more frequent (daily) to less frequent (less than once per month).

Approximately two thirds of respondents consumed alcohol less frequently than weekly (35.7% 1-3 days per 
month, 95%CI= 29.7-41.6, and 31.2% less than once per month, 95%CI= 23.7-38.8). Much lower proportions 
consumed alcohol more than once per week: 3.7% (95%CI= 0.1-7.4) consumed alcohol daily and 2.3% (95%CI= 
1.0-3.6) consumed alcohol on 5-6 days per week, while 3.4% (95%CI= 2.2-4.7) consumed alcohol on 2-4 days per 
week. There was no statistically significant differences between age groups for any of these categories.

Table 25. Frequency of alcohol consumption in the past 12 months among respondents who drank in the last 12 
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months, both sexes by age group 

Frequency of alcohol consumption in the past 12 months

Age 
group
(years)

Both sexes

(Days per week) (Days per month)

n % 
daily 95% CI % 

5-6 95% CI % 
3-4 95% CI %  

1-2 95% CI %  
1-3 95% CI % 

<1 95% CI

18-29 176 4.1 0.0-10.9 2.6 0.0-6.2 2.9 0.1-5.7 25.7 11.9-39.6 34.2 24.4-44.1 30.5 17.9-43.1

30-44 235 4.4 1.0-7.9 1.3 0.3-2.4 3.8 1.8-5.7 17.1 12.3-21.8 42.4 32.5-52.3 31.0 22.2-39.9

45-69 134 1.9 0.0-4.0 3.7 1.4-5.9 3.7 0.3-7.0 32.6 21.8-43.5 25.5 15.1-35.9 32.7 21.5-43.9

18-69 545 3.7 0.1-7.4 2.3 1.0-3.6 3.4 2.2-4.7 23.6 17.7-29.5 35.7 29.7-41.6 31.2 23.7-38.8

4.4 Kava consumption
Participants were asked about kava consumption within the last 12 months. A current drinker is classified as 
someone who drank kava in the last 12 months while an abstainer had not consumed kava in their lifetime.

Table 26 shows that overall, 15.7% (95%CI= 13.6-17.9) of respondents reported drinking kava in the previous 12 
months. Kava consumption is very different between the sexes: men are almost 13 times more likely to be cur-
rent kava drinkers than women (38.7%, 95%CI= 34.0-43.4, compared to 3.0%, 95%CI= 1.9-4.1).

Among men only, it is more common for older men (aged 45-69 years old) to be current kava drinkers (45.5%, 
95%CI= 39.9-51.0) than younger men, aged 18-29 years old (30.1%, 95%CI= 20.5-39.8). There was no significant 
difference in kava consumption between the age groups of women.

Table 26. Kava consumption status of all respondents, by sex and age group

Current kava consumption

Age group
(years)

Men Women Both sexes

n % Current 
drinker 95% CI n % Current 

drinker 95% CI n % Current 
drinker 95% CI

18-29 299 30.1 20.5-39.8 566 2.9 0.8-5.0 865 12.5 8.2-16.8

30-44 491 41.0 35.2-46.7 996 2.0 1.2-2.8 1487 15.1 12.5-17.7

45-59 405 45.5 39.9-51.0 687 4.6 2.2-7.1 1092 19.8 16.3-23.2

18-69 1369 38.7 34.0-43.4 2489 3.0 1.9-4.1 3858 15.7 13.6-17.9

It is common for people to smoke while and after drinking kava, and smoking can become habitual by associa-
tion. The questionnaire asked participants if they smoked while or after drinking kava. Shown in table 27, 60.2% 
(95%CI= 52.5-67.9) of respondents report smoking during or after drinking kava. There is no significant differ-
ence between age groups who smoke and drink kava. The number of female respondents was too low to report 
a percentage.
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Table 27. Prevalence of smoking while or after drinking kava, by sex and age group

Percentage of current kava drinkers who smoke while or after drinking kava

Age group
(years)

Men Women Both sexes

n
% Smoke 

while/after 
drinking 

kava
95% CI n

% Smoke 
while/after 

drinking 
kava

95% CI n
% Smoke 

while/after 
drinking 

kava
95% CI

18-29 92 69.6 58.1-81.1 16 - - 108 67.6 54.0-81.2

30-44 203 68.3 55.2-81.3 29 - - 232 68.3 55.9-80.6

45-69 192 53.6 45.2-62.0 32 - - 224 53.8 45.8-61.8

18-69 550 60.5 53.1-67.8 82 58.1 40.2-76.1 632 60.2 52.5-67.9

The questionnaire asked participants if they ate while or after drinking kava. Shown in table 28, approximately 
three quarters (74.7%, 95%CI= 67.2-82.2) of respondents report eating during or after drinking kava. There is no 
significant difference between age groups who eat and drink kava. The number of female respondents was too 
low to report a percentage.

Table 28. Prevalence of eating while or after drinking kava, by sex and age group

Percentage of current kava drinkers who eat while or after drinking kava

Age group
(years)

Men Women Both sexes

n
% Eat 

while/after 
drinking 

kava
95% CI n

% Eat 
while/after 

drinking 
kava

95% CI n
% Eat 

while/after 
drinking 

kava
95% CI

18-29 92 73.7 52.5-94.9 16 - 60.7-100.0 108 75.3 56.7-93.9

30-44 203 76.8 68.0-85.6 29 - 54.9-95.7 232 76.7 67.7-85.7

45-69 192 77.8 72.1-83.5 32 - 38.0-95.2 224 76.1 69.4-82.9

18-69 550 75.3 68.0-82.6 82 70.1 53.1-87.0 632 74.7 67.2-82.2

4.5 Fruit and vegetable consumption
WHO recommends at least five portions (approximately 400 grams) of fruits and vegetables a day to reduce the 
risk of NCDs. To assess respondents’ fruit and vegetable intake, they were asked how many days they consumed 
fruit and vegetables in a typical week, and how many servings of each type they consumed on one of those 
days. Typical serving sizes were demonstrated using showcards.

Table 29 shows that the mean number of days any fruit was consumed in a typical week was 3.4 days (95%CI= 
3.2-3.5). Overall, those aged 45-69 ate fruit on more days per week (3.6 days, 95%CI= 3.4-3.8) than those aged 
18-29 (3.1 days, 95%CI= 2.9-3.4). This was especially evident among women, but there were no significant differ-
ences otherwise.

Table 29. Mean number of days fruit was consumed in a typical week, by sex and age group  

Mean number of days fruit was consumed in a typical week

Age group
(years)

Men Women Both sexes

n
Mean 

number 
of days

95% CI n
Mean

number 
of days

95% CI n
Mean 

number 
of days

95% CI

18-29 270 3.1 2.8-3.4 541 3.2 2.9-3.5 811 3.1 2.9-3.4

30-44 466 3.3 3.1-3.6 964 3.2 3.0-3.5 1430 3.3 3.1-3.5

45-69 557 3.4 3.2-3.5 901 3.7 3.5-3.9 1458 3.6 3.4-3.8

18-69 1293 3.3 3.1-3.5 2406 3.4 3.2-3.6 3699 3.4 3.2-3.5
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Table 30 shows that the mean number of days any vegetables were consumed in a typical week was 3.8 days 
(95%CI= 3.7-4.0). There were no statistically significant differences between men and women and between the 
three age groups. 

Table 30. Mean number of days vegetables were consumed in a typical week, by sex and age group  

Mean number of days vegetables were consumed in a typical week

Age group
(years)

Men Women Both sexes

n
Mean 

number 
of days

95% CI n
Mean

number 
of days

95% CI n
Mean 

number 
of days

95% CI

18-29 285 3.7 3.4-4.0 534 3.7 3.4-4.1 819 3.7 3.5-4.0

30-44 463 3.7 3.5-4.0 950 3.8 3.6-3.9 1413 3.7 3.6-3.9

45-69 554 3.7 3.6-3.9 909 4.1 3.7-4.4 1463 4.0 3.7-4.2

18-69 1302 3.7 3.6-3.9 2393 3.9 3.7-4.1 3695 3.8 3.7-4.0

Tables 31 to 33 show that the mean number of servings of fruit consumed on average on a day when fruit was 
consumed was 0.8 servings (95%CI= 0.7-0.9), and for vegetables the number of servings per day was also 0.8 
(95%CI= 0.6-0.9). There were no significant differences between age groups or sexes for either metric.

Considering fruits and vegetables combined, the mean number of servings of fruit and/or vegetables consumed 
on a day when fruits and/or vegetables were consumed was 1.5 servings (95%CI= 1.3-1.7), which is clearly below 
the WHO recommendations. There were no significant differences between age groups or sexes.

Table 31. Mean number of servings of fruit on average on a day when fruit was consumed, by sex and age group

Mean number of servings of fruit on average per day

Age group
(years)

Men Women Both sexes

n
Mean 

number of 
servings

95% CI n
Mean

number of 
servings

95% CI n
Mean 

number of 
servings

95% CI

18-29 270 0.7 0.6-0.8 541 0.8 0.7-0.9 811 0.7 0.7-0.8

30-44 466 0.8 0.6-0.9 964 0.7 0.6-0.7 1430 0.7 0.6-0.8

45-69 557 0.8 0.7-0.9 901 0.9 0.8-1.1 1458 0.9 0.8-1.0

18-69 1293 0.8 0.7-0.9 2406 0.8 0.7-0.9 3699 0.8 0.7-0.9

Table 32. Mean number of servings of vegetables on average on a day when vegetables were consumed, by sex 
and age group

Mean number of servings of vegetables on average per day

Age group
(years)

Men Women Both sexes

n
Mean 

number of 
servings

95% CI n
Mean

number of 
servings

95% CI n
Mean 

number of 
servings

95% CI

18-29 285 0.7 0.5-0.9 534 0.7 0.6-0.9 819 0.7 0.6-0.9

30-44 463 0.8 0.6-0.9 950 0.7 0.6-0.9 1413 0.7 0.6-0.9

45-69 554 0.8 0.6-1.0 909 0.9 0.7-1.1 1463 0.9 0.7-1.0

18-69 1302 0.8 0.6-1.0 2393 0.8 0.7-0.9 3695 0.8 0.6-0.9
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Table 33. Mean number of servings of fruit and/or vegetables on average on days when fruit and/or vegetables 
were consumed, by sex and age group  

Mean number of servings of fruit and/or vegetables on average per day

Age group
(years)

Men Women Both sexes

n
Mean 

number of 
servings

95% CI n
Mean

number of 
servings

95% CI n
Mean 

number of 
servings

95% CI

18-29 295 1.4 1.1-1.6 562 1.5 1.2-1.7 857 1.4 1.2-1.6

30-44 489 1.5 1.2-1.8 988 1.4 1.2-1.5 1477 1.4 1.2-1.6

45-69 575 1.6 1.3-1.9 922 1.8 1.5-2.1 1497 1.7 1.4-2.0

18-69 1359 1.5 1.2-1.7 2472 1.5 1.4-1.7 3831 1.5 1.3-1.7

Table 34 shows that overall, 97.3% (95%CI= 95.7-98.9) of respondents ate less than 5 servings of fruit and/or veg-
etables on average per day. There were no statistically significant differences between the three age groups and 
between men and women. 

For details on the number of fruit and/or vegetable servings consumed by men and women, please see Annex 2.

Table 34. Percentage who consumed less than 5 servings of fruit and/or vegetables on average per day, by sex 
and age group 

Less than five servings of fruit and/or vegetables on average per day 

Age group
(years)

Men Women Both sexes

n
% < five 
servings 
per day

95% CI n
% < five 
servings 
per day

95% CI n
% < five 
servings 
per day

95% CI

18-29 295 98.8 97.3-100.0 562 97.0 95.0-99.0 857 97.7 96.0-99.3

30-44 489 97.8 95.7-99.9 988 98.0 96.8-99.2 1477 97.9 96.8-99.1

45-69 575 96.8 94.0-99.6 922 96.2 93.6-98.8 1497 96.5 93.9-99.0

18-69 1359 97.7 95.7-99.6 2472 97.1 95.5-98.8 3831 97.3 95.7-98.9

4.6 Dietary salt
WHO recommends less than 5 g of salt intake per day (approximately 1 teaspoon), regardless of whether it is 
added during cooking/eating, naturally present or in processed foods) to reduce risk of high blood pressure and 
consequently risk of heart disease and stroke. Respondents were asked how much and how often they added 
salt or salty sauce, how much salty processed food they consumed.

Table 35 shows that overall, 51.5% (95%CI= 45.4-57.6) of the population always or often added salt before eating 
or when eating – 48.8% (95%CI= 44.0-53.6) of men and 53.0% (95%CI= 45.7-60.3) of women. 

Older Tongans aged 45-69 (38.5%, 95%CI= 31.7-45.3) were significantly less likely to report adding salt when eat-
ing compared to those aged 30-44 years (56.9%, 95%CI= 49.0-64.7) and those aged 18-29 years (62.4%, 95%CI= 
56.3-68.5).

There was no statistically significant difference between men and women.
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Table 35. Percentage who add salt always or often before eating or when eating, by sex and age group  

Add salt always or often before eating or when eating

Age group
(years)

Men Women Both sexes

n % 95% CI n % 95% CI n % 95% CI

18-29 299 56.7 49.1-64.3 565 65.5 57.3-73.8 864 62.4 56.3-68.5

30-44 491 52.1 45.0-59.2 995 59.3 49.8-68.7 1486 56.9 49.0-64.7

45-59 578 40.7 33.8-47.7 926 37.1 29.4-44.8 1504 38.5 31.7-45.3

18-69 1368 48.8 44.0-53.6 2486 53.0 45.7-60.3 3854 51.5 45.4-57.6

Table 36 shows that overall, 35.2% (95%CI= 28.4-42.0) always or often added salt when cooking or preparing 
food at home. There were no statistically significant differences between men and women; while there is a clear 
preponderance for younger age groups to be adding salt during cooking or preparing food, it is not a statisti-
cally significant difference.

Table 36. Percentage who add salt always or often when cooking or preparing food at home, by sex and age 
group  

Add salt always or often when cooking or preparing food at home

Age group
(years)

Men Women Both sexes

n % 95% CI n % 95% CI n % 95% CI

18-29 297 36.9 29.1-44.7 564 41.9 31.8-52.0 861 40.2 32.2-48.1

30-44 491 36.7 28.1-45.4 995 40.9 32.8-49.1 1486 39.5 32.1-46.9

45-69 577 25.9 20.2-31.5 926 28.3 20.8-35.8 1503 27.3 20.9-33.8

18-69 1365 32.5 26.3-38.8 2485 36.7 29.0-44.5 3850 35.2 28.4-42.0

Table 37 shows that overall, 23.0% (95%CI= 18.1-28.0) always or often consumed processed food high in salt – 
23.5% (95%CI= 18.7-28.2) of men and 22.8% (95%CI= 17.4-28.1) of women. Examples of “processed foods high 
in salt” were given as foods which have been altered from their natural state such as packaged salty snacks, 
canned salty food including pickles and preserves, salty food prepared at a fast food restaurant, cheese, bacon 
and processed meat.

It was found that women aged 45-69 years were significantly less likely (16.6%, 95%CI= 12.3-20.9) than women 
aged 18-29 years (29.1%, 95%CI= 23.5-34.7). There were no other statistically significant differences between 
men and women and between the three age groups. 

Table 37. Percentage who always or often consumed processed food high in salt, by sex and age group  

Always or often consume processed food high in salt

Age group
(years)

Men Women Both sexes

n % 95% CI n % 95% CI n % 95% CI

18-29 299 23.1 19.0-27.2 566 29.1 23.5-34.7 865 27.0 22.5-31.4

30-44 489 25.8 19.6-31.9 994 24.3 16.2-32.5 1483 24.8 17.9-31.7

45-69 578 21.6 15.3-27.9 925 16.6 12.3-20.9 1503 18.5 14.0-23.0

18-69 1366 23.5 18.7-28.2 2485 22.8 17.4-28.1 3851 23.0 18.1-28.0

Table 38 shows that overall, 2.2% (95%CI= 1.3-3.1) reported that they consumed far too much salt and 16.6% 
(95%CI= 12.0-21.2) reported that they consumed too much salt. The majority (62.6%, 95%CI= 57.1-68.0) reported 
that they believed they consumed just the right amount of salt, 13.4% (95%CI= 9.1-17.8) believed that they con-
sumed too little and 5.2% (95%CI= 3.7-6.7) believed that they consumed far too little salt. 

Tongans aged 45-69 were more likely to report consuming far too little salt (8.3%, 95%CI= 6.0-10.7) compared to 
those aged 18-29 (2.7%, 95%CI= 0.7-4.6) and those aged 30-44 (3.9%, 95%CI= 1.9-5.9). 
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There were no statistically significant differences between the three age groups for the other categories and 
between men and women. For more details on what men and women reported on the amount of salt they con-
sumed, please see Annex 2.

Table 38. Percentage who self-reported how much salt they consumed, both sexes combined

Self-reported quantity of salt consumed

Age 
group
(years)

Both sexes

n
% Far 
too 

much
95% CI % Too 

much 95% CI
% Just 

the right 
amount

95% CI % Too 
little 95% CI

% Far 
too 

little
95% CI

18-29 860 2.5 1.3-3.7 18.4 12.4-24.5 66.9 61.4-72.3 9.6 6.2-12.9 2.7 0.7-4.6

30-44 1479 2.7 1.5-3.9 20.0 14.8-25.2 61.4 55.7-67.1 12.0 6.8-17.1 3.9 1.9-5.9

45-69 1491 1.5 0.5-2.4 11.7 7.9-15.5 61.0 54.1-67.9 17.5 12.3-22.7 8.3 6.0-10.7

18-69 3830 2.2 1.3-3.1 16.6 12.0-21.2 62.6 57.1-68.0 13.4 9.1-17.8 5.2 3.7-6.7

4.7 Sugar and sweet beverage consumption
WHO recommends limiting free sugars intake to prevent unhealthy weight gain, diabetes and risk of dental car-
ies. In this section, survey respondents were asked how often and how many sugary drinks were consumed as 
well as how much sugar was added. Sugary drinks include fizzy drinks (excluding pure unsweetened fruit juice), 
cordials or drink mixes, milo and homemade drinks with added sugar. One serving of sugary drink refers to one 
can of drink or one large glass.

Table 39 shows that Tongans consumed a mean of 1.1 servings (95%CI= 0.9-1.2) of sugary drinks per day. Ton-
gan women aged 45-69 consumed significantly less sugary drinks on average per day (0.8, 95%CI= 0.6-1.0) than 
those aged 18-29 (1.4, 95%CI= 1.2-1.6). In general there is a non-significant trend that older age groups consume 
less sugary drinks per day than younger age groups.

Table 39. Mean number of servings of sugary drinks consumed per day, by sex and age group 

Mean number of servings sugary drinks being consumed per day

Age group
(years)

Men Women Both sexes

n
Mean # 

of 
servings

95% CI n
Mean # 

of 
servings

95% CI n Mean # of 
servings 95% CI

18-29 292 1.3 1.0-1.7 540 1.4 1.2-1.6 832 1.4 1.1-1.6

30-44 475 1.1 0.9-1.3 963 1.1 0.8-1.4 1438 1.1 0.9-1.3

45-69 557 0.9 0.7-1.1 900 0.8 0.6-1.0 1060 0.9 0.7-1.1

18-69 1324 1.1 0.9-1.3 2403 1.1 0.9-1.2 3727 1.1 0.9-1.2

Table 40 shows that on average, Tongans added 0.9 teaspoons (95%CI= 0.8-1.0) of sugar to each drink [such 
as milo, tea or coffee] – 1.0 teaspoons (95%CI= 0.9-1.1) among men and 0.9 teaspoons (95%CI= 0.8-1.0) among 
women. 

There were no statistically significant differences between men and women and between the three age groups.



T o n g a  R i s k  F a c t o r s  S T E P S  R E P O R T  2 0 1 7

39

Table 40. Mean number of teaspoons of sugar added to drinks per day, by sex and age group 

Mean number of teaspoon of sugar added to each drink per day

Age group
(years)

Men Women Both sexes

n Mean # of 
teaspoons 95% CI n Mean # of 

teaspoons 95% CI n Mean # of 
teaspoons 95% CI

18-29 264 1.0 0.8-1.2 469 1.0 0.9-1.2 733 1.0 0.8-1.2

30-44 425 1.0 0.8-1.2 836 0.9 0.8-1.0 1261 0.9 0.8-1.0

45-69 478 1.0 0.9-1.1 732 0.9 0.8-1.0 1210 0.9 0.8-1.0

18-69 1167 1.0 0.9-1.1 2037 0.9 0.8-1.0 3204 0.9 0.8-1.0

4.8 Physical activity
Introduction

The Tongan population’s physical activity (or inactivity) levels were assessed through this survey using the Global 
Physical Activity Questionnaire (GPAQ). The two most common ways used for analysing GPAQ data are:

 1) To estimate a population’s mean or median physical activity using a continuous indicator such as   
  MET-minutes per week or time spent in physical activity.

 2) To classify the population into specific groups by setting cut-off points for a specific amount of   
  physical activity.

Continuous indicator: Metabolic Equivalent (MET)

METs are commonly used to express the intensity of physical activities; and applying MET values to activity levels 
allows us to calculate total physical activity. MET is the ratio of a person’s working metabolic rate relative to the 
resting metabolic rate. One MET is defined as the energy cost of sitting quietly, and is equivalent to a caloric con-
sumption of 1 kcal/kg/hour.  Guidelines have been adopted for the analysis of GPAQ data:  It is estimated that, 
compared to sitting quietly, a person’s caloric consumption is four times as high when being moderately active, 
and eight times as high when being vigorously active. For the calculation of a person’s total physical activity us-
ing GPAQ data, the following MET values are used:

Domain MET value

Work 	Moderate MET value = 4.0
	 Vigorous MET value = 8.0

Transport 	 Cycling and walking MET value = 4.0

Recreation 	Moderate MET value = 4.0
	 Vigorous MET value = 8.0

Categorical indicator: WHO global recommendations on physical activity for health

Calculation of the recommended amount of physical activity for health takes into account the total time spent in 
physical activity during a typical week and the intensity of the physical activity.

Throughout the week, including activity for work, during transport and leisure time, adults should do at least:

	 150 minutes of moderate-intensity physical activity OR

	 75 minutes of vigorous-intensity physical activity OR

	An equivalent combination of moderate- and vigorous-intensity physical activity achieving at least 600 
MET-minutes.

Note that total physical activity refers to physical activity of any level and from any domain (work, leisure or 
transport). 
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Table 41 shows that overall, 39.8% (95%CI= 34.5-45.1) of Tongans did not meet the WHO recommendations on 
physical activity for health. A significantly higher proportion of women (45.0%, 95%CI= 38.0-52.0) than men 
(30.5%, 95%CI= 25.8-35.2) did not meet the recommendations.

There was no statistically significant difference between the three age groups.

Table 41. Percentage who did not meet WHO recommendations on physical activity for health, by sex and age 
group  

Not meeting WHO recommendations on physical activity for health

Age 
group
(years)

Men Women Both sexes

n
% not 

meeting 
recs

95% CI n
% not 

meeting 
recs

95% CI n
% not 

meeting 
recs

95% CI

18-29 292 26.4 21.4-31.4 553 46.8 38.0-55.6 845 39.5 33.9-45.2

30-44 482 31.4 25.8-36.9 979 44.9 37.9-52.0 1461 40.4 35.3-45.5

45-69 573 32.2 25.7-38.8 905 43.9 35.3-52.5 1478 39.4 32.3-46.4

18-69 1347 30.5 25.8-35.2 2437 45.0 38.0-52.0 3784 39.8 34.5-45.1

Table 42 shows that the mean minutes of total physical activity Tongans engaged in on average per day was 94.4 
minutes (95%CI= 80.8-108.1). That is, in general, Tongans each do roughly 1.5 hours of physical activity per day. 
Men engaged in significantly more physical activity on average per day (121.3 minutes, 95%CI= 106.6-136.1) than 
women (79.3 minutes, 95%CI= 64.4-94.2). 

There was no statistically significant difference between the three age groups.

Table 42. Mean MET-minutes of total physical activity on average per day, by sex and age group 

Mean MET-minutes of total physical activity on average per day

Age group
(years)

Men Women Both sexes

n Mean 
minutes 95% CI n Mean

minutes 95% CI n Mean 
minutes 95% CI

18-29 292 125.7 102.1-149.3 553 62.2 45.5-78.9 845 84.9 70.8-98.9

30-44 482 127.0 105.3-148.6 979 82.9 66.5-99.4 1461 97.7 82.9-112.6

45-69 573 113.4 94.6-132.1 905 86.7 68.2-105.2 1478 97.0 80.1-113.9

18-69 1347 121.3 106.6-136.1 2437 79.3 64.4-94.2 3784 94.4 80.8-108.1

Table 43 shows that the median minutes of total physical activity Tongans engaged in per day was 38.6 minutes. 
Men engaged in physical activity more than two times longer on average per day than women (64.3 minutes 
compared to 25.7 minutes). Men aged 18-29 engaged in the most amount of physical activity in terms of du-
ration (77.1 minutes), while among women the 45-69 year old age group did the most physical activity (28.6 
minutes).  

Table 43. Median MET-minutes of total physical activity on average per day, by sex and age group  

Median MET-minutes of total physical activity on average per day

Age group
(years)

Men Women Both sexes

n Median 
minutes

Inter-
quartile 
range 

(P25-P75)
n Median

minutes

Inter-
quartile 
range 

(P25-P75)
n Median 

minutes

Inter-
quartile 
range 

(P25-P75)

18-29 292 77.1 15.0-188.6 553 22.9 0-85.7 845 38.6 4.3-115.7

30-44 482 64.3 2.9-192.9 979 25.7 0-102.9 1461 38.6 0-132.9

45-69 573 60.0 8.6-177.1 905 28.6 0-102.9 1478 42.9 2.1-137.1

18-69 1347 64.3 8.6-181.4 2437 25.7 0-100 3784 38.6 0-128.6
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Tables 44-46 show the mean minutes of physical activity that Tongans do, separated by the domains of physical 
activity: work-, transport- and recreation-related.

Overall, Tongans spend more mean minutes of physical activity doing work-related activities (63.1 minutes, 
95%CI= 48.8-77.4) and the least time doing recreation-related physical activity (7.6 minutes, 95%CI= 6.1-9.2). Ton-
gans do significantly more transport-related physical activity (23.7 minutes, 95%CI= 19.4-28.0) than recreation-
related physical activity, but significantly less than work-related physical activity. This trend is the same when 
disaggregated by sex. Men do significantly more recreation-related physical activity than women (13.1 minutes, 
95%CI= 10.9-15.3 for men, compared to 4.6 minutes, 95%CI= 2.6-6.5 for women), but there is no significant dif-
ference between the time that men and women spend on the other domains of physical activity.

Among men, on average, the younger age groups spent significantly more time doing recreation-related physi-
cal activity than the older age groups: 29.0 minutes (95%CI= 21.9-36.0) for those ages 18-29 years old, 11.8 
minutes (95%CI= 8.9-14.8) for those aged 30-44 years old, and 4.8 minutes (95%CI= 2.7-6.9) for those aged 45-69 
years old. Among men, there was no significant difference in mean time between the different age groups doing 
the work- or transport-related domains of physical activity.

Among women, those aged 18-29 years old do more mean minutes of recreation-related physical activity (7.6 
minutes, 95%CI= 4.2-10.9) than women aged 45-69 years old (2.1 minutes, 95%CI= 0.7-3.5). However, within each 
domain of physical activity for women, there is no statistically significant difference between the mean minutes 
that each age group engages in physical activity.

Table 44. Mean MET-minutes of work-related physical activity on average per day, by age group and sex 

Mean MET-minutes of work-related physical activity on average per day

Age group
(years)

Men Women Both sexes

n Mean 
minutes 95% CI n Mean

minutes 95% CI n Mean 
minutes 95% CI

18-29 292 61.6 35.4-87.8 553 34.2 19.9-48.5 845 43.9 28.4-59.5

30-44 482 88.9 67.6-110.1 979 58.0 43.0-73.1 1461 68.4 53.4-83.4

45-59 573 82.2 65.4-99.0 905 62.0 44.3-79.6 1478 69.8 53.7-85.9

18-69 1347 79.8 64.7-95.0 2437 53.7 39.1-68.4 3784 63.1 48.8-77.4

Table 45. Mean MET-minutes of transport-related physical activity on average per day, by age group and sex

Mean MET-minutes of transport-related physical activity on average per day

Age group
(years)

Men Women Both sexes

n Mean 
minutes 95% CI n Mean

minutes 95% CI n Mean 
minutes 95% CI

18-29 292 35.1 26.1-44.2 553 20.5 15.2-25.8 845 25.7 21.0-30.4

30-44 482 26.3 20.4-32.1 979 19.9 15.2-24.6 1461 22.1 18.0-26.2

45-59 573 26.4 21.1-31.8 905 22.7 14.2-31.2 1478 24.1 18.5-29.8

18-69 1347 28.4 23.6-33.3 2437 21.0 15.7-26.3 3784 23.7 19.4-28.0

Table 46. Mean MET-minutes of recreation-related physical activity on average per day, by age group and sex

Mean MET-minutes of recreation-related physical activity on average per day

Age group
(years)

Men Women Both sexes

n Mean 
minutes 95% CI n Mean

minutes 95% CI n Mean 
minutes 95% CI

18-29 292 29.0 21.9-36.0 553 7.6 4.2-10.9 845 15.2 12.3-18.0

30-44 482 11.8 8.9-14.8 979 5.0 2.1-7.9 1461 7.3 5.0-9.6

45-69 573 4.8 2.7-6.9 905 2.1 0.7-3.5 1478 3.1 1.9-4.4

18-69 1347 13.1 10.9-15.3 2437 4.6 2.6-6.5 3784 7.6 6.1-9.2
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Because the time spent on physical activity is not normally distributed within the population, a median figure 
(the middle value) is also presented for how long is spent on physical activity in each domain. The difference 
between the mean and median values highlights the low amount of physical activity performed in Tonga. For 
clarification purposes, a median value of 0.0 is possible when there is a positive mean value, because the vast 
majority of respondents may have reported 0.0 minutes of physical activity and a low proportion of respondents 
report some physical activity. In that case, the middle value would more likely be 0.0, but the average may be 
slightly higher.
Table 47-49 show the median minutes of physical activity that Tongans do, separated by the domains of physical 
activity: work-, transport- and recreation-related.

Overall, the level of physical activity in every domain was low. Tongans only engaged in significant levels of 
transport-related physical activity at only 7.1 minutes per day. Men perform almost twice as much transport-
related physical activity than women, 10.0 minutes compared to 5.7 minutes, respectively.

Table 47. Median MET-minutes of work-related physical activity on average per day, by age group and sex 

Median minutes of work-related physical activity on average per day

Age group
(years)

Men Women Both sexes

n Median 
minutes

Inter-quartile 
range 

(P25-P75)
n Median

minutes
Inter-quartile 

range 
(P25-P75)

n Median 
minutes

Inter-quartile 
range 

(P25-P75)

18-29 292 0.0 0-77.1 553 0 0-25.7 845 0 0-34.3

30-44 482 0.0 0-154.3 979 0 0-55.7 1461 0 0-85.7

45-69 404 5.8 0-154.3 672 0 0-80.0 1076 0 0-105.0

18-69 1347 0.0 0-128.6 2437 0 0-51.4 3784 0 0-77.1

Table 48. Median MET-minutes of transport-related physical activity on average per day, by age group and sex

Median minutes of transport-related physical activity on average per day

Age group
(years)

Men Women Both sexes

n Median 
minutes

Inter-quartile 
range 

(P25-P75)
n Median

minutes
Inter-quartile 

range 
(P25-P75)

n Median 
minutes

Inter-
quartile 
range 

(P25-P75)

18-29 292 14.3 0-51.4 553 8.6 0-25.7 845 10.0 0-34.3

30-44 482 8.6 0-30.0 979 2.9 0-21.4 1461 4.3 0-25.7

45-69 404 8.6 0-42.9 672 8.6 0-30.0 1076 8.6 0-30.0

18-69 1347 10.0 0-42.9 2437 5.7 0-25.7 3784 7.1 0-30.0

Table 49. Median MET-minutes of recreation-related physical activity on average per day, by age group and sex

Median minutes of recreation-related physical activity on average per day

Age group
(years)

Men Women Both sexes

n Median 
minutes

Inter-quartile 
range 

(P25-P75)
n Median

minutes
Inter-quartile 

range 
(P25-P75)

n Median 
minutes

Inter-quartile 
range 

(P25-P75)

18-29 292 0.0 0-42.9 553  0.0 0.0 845 0.0 0.0

30-44 482 0.0 0-0 979 0.0 0.0 1461 0.0 0.0

45-69 404 0.0 0-0 672 0.0 0.0 1076 0.0 0.0

18-69 1347 0.0 0-0 2437 0.0 0.0 3784 0.0 0.0
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Table 50 shows that for Tongans, transport contributed 47.2% (95%CI= 40.4-54.0) to total physical activity, work 
activities to 44.5% (95%CI= 36.6-52.5) and leisure to 8.2% (95%CI= 6.2-10.3). Therefore, there is no significant dif-
ference between the proportion of physical activity done for work- or transport-related purposes.

For proportional contribution of transport- and work-related physical activity, there is no significant difference 
between the age groups. On the other hand, there are significant difference between age groups for the contri-
bution of physical activity in leisure time to the total physical activity levels. The proportion of physical activity 
in leisure time (15.2%, 95%CI= 11.5-18.9) that Tongans aged 18-29 years old engaged in was almost 5 times more 
than the proportion for Tongans aged 45-69 years old (3.1%, 95%CI= 1.9-4.4). Leisure-related physical activity 
contributed to 8.8% (95%CI= 5.9-11.8) of total physical activity of Tongans aged 30-44 years old.

For more information on the composition of total physical activity (disaggregated by sex) please see Annex 2.

Table 50. Composition of work, transport and leisure to total physical activity, both sexes combined

Composition of total physical activity

Age group
(years)

Both sexes

n % Activity 
from work 95% CI % Activity for 

transport 95% CI % Activity during 
leisure time 95% CI

18-29 640 32.8 23.7-42.0 51.9 45.3-58.6 15.2 11.5-18.9

30-44 1066 48.5 40.9-56.0 42.8 36.3-49.2 8.8 5.8-11.8

45-69 1112 48.1 39.8-56.3 48.8 40.8-56.8 3.1 1.9-4.4

18-69 2818 44.5 36.6-52.5 47.2 40.4-54.0 8.2 6.2-10.3

Table 51 shows that on average, the mean and median number of minutes Tongans spent in sedentary activities 
each day, which was 224.6 minutes (95%CI= 199.9-249.2) and the median was 205. 

There were no statistically significant differences between the three age groups overall. 

For men, the mean and median minutes spent in sedentary activities were 197.8 minutes (95% CI= 162.5-233.1) 
and 150.0 minutes respectively. For women, the mean and median minutes spent in sedentary activities were 
238.7 minutes (95%CI= 132.0-160.1) and 210.0 minutes. Please see table in Annex 2 for details.

Table 51. Minutes spent in sedentary activities on average per day, both sexes combined

Minutes spent in sedentary activities on average per day

Age group
(years)

Both sexes

n Mean minutes 95% CI Median 
minutes

Inter-quartile range 
(P25-P75)

18-29 226 243.0 205.2-280.8 210.0 145-285

30-44 399 217.6 193.0-242.3 200.0 120-270

45-69 376 219.8 187.4-252.2 150.0 90-270

18-69 1001 224.6 199.9-249.2 205.0 105-270

4.9 History of raised blood pressure
To determine participants’ level of interaction with the health system specifically for the purpose of NCD risk 
factors, as well as their understanding of the physiological risk factors, participants were asked about if they had 
their blood pressure measured by a doctor and what was being done about it.

The participants’ blood pressure was also measured directly, presented in section 4.14.4.

Table 52 shows that 30.8% (95%CI= 24.7-36.8) of men had never had their blood pressure measured by a doctor 
or health worker, 56.0% (95%CI= 49.6-62.3) had been measured but not diagnosed with raised blood pressure/
hypertension, 4.5% (95%CI= 3.1-6.0) were diagnosed but not within the past 12 months and 8.8% (95%CI= 6.8-
10.8) had been diagnosed within the past 12 months. 
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There were several significant findings from this survey. Overall, most men (56.0%, 95%CI= 49.6-62.3) had had 
their blood pressure measured but were not diagnosed as having raised blood pressure or hypertension. Young-
er men were less likely (48.0%, 95%CI= 43.6-52.4) to have been measured for raised blood pressure but not diag-
nosed compared to men aged between 45 and 69 years (62.1%, 95%CI= 53.6-70.5). Similarly, younger men were 
more likely to never have been measured (or, less likely to have ever been measured) for raised blood pressure 
than the other age groups: 50.2% (95%CI= 46.3-54.2) never measured. 33.6% (95%CI= 24.3-42.9) of men aged 
30-44 and 16.3% (95%CI= 8.9-23.7) of men aged 45-69 years old had never had their blood pressure measured.

It was uncommon for men aged 18-29 years old to have ever been diagnosed with raised blood pressure (0.1%, 
95%CI= 0.0-0.2) but this was dramatically higher among men aged 30-44 years old (6.2%, 95%CI= 2.8-9.7) and 
45-69 years old (5.5%, 95%CI= 3.0-8.0). Similar significant differences were found between each aged group of 
men who had been diagnosed within the last 12 months: men aged 45-69 were more than 9 times more likely 
(16.1%, 95%CI= 11.9-20.4) to report being diagnosed with raised blood pressure in the previous 12 months than 
young men aged 18-29 years old (1.7%, 95%CI= 0.0-3.6).

In summary, it was much less likely for young men to have had their blood pressure measured or been diag-
nosed with raised blood pressure than older men, although it was unlikely (<20%) that older men had never 
been measured or recently been diagnosed with raised blood pressure.

Table 52. Blood pressure measure and diagnosis status of men 

Blood pressure measurement and diagnosis

Age 
group
(years)

Men

n % Never 
measured 95% CI

% 
measured, 

not 
diagnosed

95% CI

% 
diagnosed, 

but not 
within past 
12 months 

95% CI
% 

diagnosed 
within past 
12 months

95% CI

18-29 297 50.2 46.3-54.2 48.0 43.6-52.4 0.1 0.0-0.2 1.7 0.0-3.6

30-44 491 33.6 24.3-42.9 54.6 44.6-64.6 6.2 2.8-9.7 5.6 2.7-8.4

45-69 578 16.3 8.9-23.7 62.1 53.6-70.5 5.5 3.0-8.0 16.1 11.9-20.4

18-69 1366 30.8 24.7-36.8 56.0 49.6-62.3 4.5 3.1-6.0 8.8 6.8-10.8

Table 53 shows that 23.7% (95%CI= 16.6-30.8) of women had never had their blood pressure measured, 60.7% 
(95%CI= 53.3-68.0) had ever been measured but not diagnosed with raised blood pressure/hypertension, 4.5% 
(95%CI= 3.3-5.7) had been diagnosed but not within the past 12 months, and 11.2% (95%CI= 9.3-13.0) were diag-
nosed within the past 12 months. 

The overall trends in blood pressure measurement and diagnosis among women is similar to that of men: 
younger women are more likely to report never having their blood pressure measured, and less likely to have 
been recently diagnosed with raised blood pressure/hypertension. However among women, those aged 45-69 
years old were more than 12 times more likely (24.2%, 95%CI= 20.1-28.4) to have been diagnosed with raised 
blood pressure/hypertension in the previous 12 months than younger women aged 18-29 years old (1.9%, 
95%CI= 0.5-3.3). The oldest age group were also 4.5-fold more likely to have been diagnosed with raised blood 
pressure/hypertension than women aged 30-44 years old (5.4%, 95%CI= 3.0-7.7).
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Women aged 18-29 years old were significantly more likely (41.6%, 95%CI= 33.7-49.5) to never have had their 
blood pressure measured than women aged 30-44 years old (23.7%, 95%CI= 15.8-31.5) and those aged 45-69 
years old (11.5%, 95%CI= 3.6-19.4). There were no significant differences between the aged groups for the other 
metrics.

Table 53. Blood pressure measurement and diagnosis status of women 

Blood pressure measurement and diagnosis

Age 
group
(years)

Women

n % Never 
measured 95% CI

% 
measured, 

not 
diagnosed

95% CI
% diagnosed, 
but not within 

past 12 months 
95% CI

% 
diagnosed 
within past 
12 months

95% CI

18-29 564 41.6 33.7-49.5 54.2 45.7-62.8 2.3 0.5-4.1 1.9 0.5-3.3

30-44 991 23.7 15.8-31.5 65.9 57.8-73.9 5.1 3.6-6.7 5.4 3.0-7.7

45-69 924 11.5 3.6-19.4 59.0 50.4-67.5 5.3 3.5-7.0 24.2 20.1-28.4

18-69 2479 23.7 16.6-30.8 60.7 53.3-68.0 4.5 3.3-5.7 11.2 9.3-13.0

Table 54 shows that overall, more than one quarter (26.2%, 95%CI= 19.6-32.8) of respondents had never had 
their blood pressure measured, 59.0% (95%CI= 52.1-65.9) had been measured but not diagnosed with raised 
blood pressure/hypertension, 4.5% (95%CI= 3.4-5.6) had been diagnosed but not within the past 12 months, 
and one tenth (10.3%, 95%CI= 8.8-11.8) were diagnosed within the past 12 months. 

Comparing tables 52 and 53, there is no significant difference between the results of the sexes.

Table 54. Blood pressure measurement and diagnosis status, both sexes combined

Blood pressure measurement and diagnosis

Age 
group
(years)

Both sexes

n % Never 
measured 95% CI

% 
measured, 

not 
diagnosed

95% CI
% diagnosed, 
but not within 

past 12 months 
95% CI

% 
diagnosed 
within past 
12 months

95% CI

18-29 861 44.6 39.2-50.0 52.0 46.1-57.9 1.5 0.3-2.7 1.8 0.8-2.8

30-44 1482 27.0 19.0-35.0 62.1 53.7-70.4 5.5 3.9-7.2 5.4 3.4-7.5

45-69 1502 13.3 5.8-20.8 60.2 52.2-68.1 5.4 3.7-7.1 21.1 17.6-24.6

18-69 3845 26.2 19.6-32.8 59.0 52.1-65.9 4.5 3.4-5.6 10.3 8.8-11.8

Table 55 shows that 55.0% (95%CI= 48.1-61.8) of Tongans diagnosed with raised blood pressure were currently 
taking drugs prescribed by a doctor or health worker: 50.2% (95%CI= 41.8-58.6) of men and 57.2% (95%CI=48.8-
65.6) of women.

Due to low sample sizes (n<50) it was not possible to report percentage for some age groups. However, people 
with raised blood pressure aged 45-69 years old were more than twice as likely to be prescribed medication 
than those aged 30-44 years old (69.7%, 95%CI= 61.1-78.2, compared to 30.0%, 95%CI= 20.9-39.1). This was espe-
cially evident among women with raised blood pressure, among whom 30.7% (95%CI= 16.6-44.8) of 30-44 year 
olds were taking medication but 73% (95%CI= 64.7-81.2) of 45-69 year olds were taking medication. 
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Table 55. Percentage diagnosed with raised blood pressure and currently taking medication prescribed by doc-
tor or health worker 

Currently taking medication for raised blood pressure prescribed by doctor or health worker among those diagnosed

Age group
(years)

Men Women Both sexes

n % taking 
meds 95% CI n % taking 

meds 95% CI n % taking 
meds 95% CI

18-29 6 - - 24 - - 30 - -

30-44 48 - - 99 30.7 16.6-44.8 147 30.0 20.9-39.1

45-69 134 62.4 50.6-74.2 274 73.0 64.7-81.2 408 69.7 61.1-78.2

18-69 188 50.2 41.8-58.6 397 57.2 48.8-65.6 585 55.0 48.1-61.8

Table 56 shows that 6.1% (95%CI= 1.3-10.9) of Tongans previously diagnosed with raised blood pressure had seen 
a traditional healer. 

There were no significant differences between sexes or age groups.  There is more information on traditional 
remedies in Annex 2.

Table 56. Percentage previously diagnosed with raised blood pressure who had seen a traditional healer 

Seen a traditional healer among those previously diagnosed

Age group
(years)

Men Women

n
% seen a 

traditional 
healer

95% CI n
% seen a 

traditional 
healer

95% CI n
% seen a 

traditional 
healer

95% CI

18-29 - - 0.0-0.0 - - 0.0-0.0 - - -

30-44 - - 0.0-13.7 99 1.4 0.0-3.6 147 3.1 0.0-6.2

45-69 134 12.2 0.0-25.6 274 6.0 1.2-
10.7 408 7.9 1.3-14.5

18-69 188 9.8 0.8-18.7 397 4.3 0.9-7.8 585 6.1 1.3-10.9

4.10 History of diabetes
Table 57 shows that 45.4% (95%CI= 38.6-52.1) of men had never had their blood sugar measured, and 54.6% 
(95%CI= 47.9-61.4) were measured but not diagnosed with raised blood sugar or diabetes.

More than 2-fold more men aged 18-29 years old (68.3%, 95%CI= 63.7-73.0) than men aged 45-69 years old 
(32.3%, 95%CI= 26.1-38.4) had never had their blood sugar measured. Slightly less than half (47.4%, 95%CI= 36.2-
58.6) of men aged 30-44 had never had their blood sugar measured. However, of those men were not diag-
nosed, the survey was not able to capture the % of those who were diagnosed within the past 12 months.

Table 57. Blood sugar measurement and diagnosis status of men 

Blood sugar measurement and diagnosis

Age 
group
(years)

Men

n % Never 
measured 95% CI % measured, 

not diagnosed 95% CI

18-29 299 68.3 63.7-73.0 31.7 27.0-36.3

30-44 491 47.4 36.2-58.6 52.6 41.4-63.8

45-69 405 32.3 26.1-38.4 67.7 61.6-73.9

18-69 1369 45.4 38.6-52.1 54.6 47.9-61.4
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Table 58 shows that 64.4% (95%CI= 57.6-71.1) of women have had their blood sugar measured but were not       
diagnosed with raised blood sugar. 35.6% (95%CI= 28.9-42.4). However, the survey was not able to capture the % 
of those who were diagnosed within the past 12 months.

As with men, more than twice as many women aged 18-29 (56.7%, 95%CI= 50.9-62.4) than aged 45-69 (25.0%, 
95%CI= 14.1-35.9) had never had their blood sugar measured. Only slightly more than one third (34.4%, 95%CI= 
27.3-41.5) of women aged 30-44 had never had their blood pressure measured. All other respondents reported 
having had their blood sugar measured, but none received a diagnosis of raised blood sugar.

Table 58. Blood sugar measurement and diagnosis status of women 

Blood sugar measurement and diagnosis

Age 
group
(years)

Women

n % Never 
measured 95% CI % measured, 

not diagnosed 95% CI

18-29 566 56.7 50.9-62.4 43.3 37.6-49.1

30-44 996 34.4 27.3-41.5 65.6 58.5-72.7

45-69 687 25.0 14.1-35.9 75.0 64.1-85.9

18-69 2489 35.6 28.9-42.4 64.4 57.6-71.1

Combining findings from both sexes reveals similar trends. Table 59 shows that 39.1% (95%CI= 32.4-45.8) of Ton-
gans had never had their blood pressure measured: 60.8% (95%CI= 56.1-65.4) of Tongans aged 18-29 years old; 
38.7% (95%CI= 30.5-47.0) of those aged 30-44 years old; and 27.7% (95%CI= 19.2-36.2). Those respondents who 
have had blood sugar measurements and were not diagnose, the survey was not able to capture the % of those 
who were diagnosed within the past 12 months.

Table 59. Blood sugar measurement and diagnosis status in both sexes combined

Blood sugar measurement and diagnosis

Age 
group
(years)

Both sexes

n % Never 
measured 95% CI % measured, not 

diagnosed 95% CI

18-29 865 60.8 56.1-65.4 39.2 34.6-43.9

30-44 1487 38.7 30.5-47.0 61.3 53.0-69.5

45-69 1092 27.7 19.2-36.2 72.3 63.8-80.8

18-69 3858 39.1 32.4-45.8 60.9 54.2-67.6

Table 60 shows that overall, 7.5% (95%CI= 5.6-9.5) of Tongans previously diagnosed with diabetes were taking 
insulin prescribed by a doctor or other health worker, with no significant difference between the percentages 
between the sexes.

The percentage of people aged 45-69 years old with diabetes who were taking insulin (10.2%, 95%CI= 6.4-14.1) 
was more than double the percentage of those aged 30-44 years old (4.2%, 95%CI= 2.4-6.0) taking insulin, and 
more than 5 times the percentage of Tongans aged 18-29 (1.8%, 95%CI= 0.0-3.8) who were taking insulin for 
diabetes.
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Table 60. Percentage of those previously diagnosed with diabetes taking insulin prescribed by a doctor or other 
health worker, by age group and sex 

Currently taking insulin prescribed for diabetes among those previously diagnosed

Age group
(years)

Men Women Both sexes

n % taking 
insulin 95% CI n % taking 

insulin 95% CI n % taking 
insulin 95% CI

18-29 86 0.0 0.0-0.0 251 2.5 0.0-5.2 337 1.8 0.0-3.8

30-44 253 7.2 2.7-11.8 653 3.0 1.2-4.7 906 4.2 2.4-6.0

45-69 282 10.6 6.2-15.0 522 10.1 5.7-14.5 804 10.2 6.4-14.1

18-69 755 7.8 4.8-10.7 1622 7.4 5.2-9.6 2377 7.5 5.6-9.5

Table 61 shows that 1.2% (95%CI= 0.6-1.9) of those previously diagnosed with diabetes had seen a traditional 
healer. There was no significant difference between the sexes for this metric, although overall it was more com-
mon for those aged 45-69 (2.3%, 95%CI= 1.0-3.6) to have seen a traditional healer for diabetes than those aged 
30-44 years old (0.3%, 95%CI= 0.0-0.7). There was no significant difference between these age groups and the 
younger age group of 18-29 (0.6%, 95%CI= 0.0-1.8). 

Table 61. Percentage of those previously diagnosed with diabetes who had seen a traditional healer

Seen a traditional healer for diabetes among those previously diagnosed

Age group
(years)

Men Women Both sexes

n
% seen a 

traditional 
healer

95% CI n
% seen a 

traditional 
healer

95% CI n
% seen a 

traditional 
healer

95% CI

18-29 86 0.0 0.0-0.0 251 0.8 0.0-2.5 337 0.6 0.0-1.8

30-44 253 0.3 0.0-0.9 653 0.3 0.0-0.7 906 0.3 0.0-0.7

45-69 416 2.6 0.5-4.6 718 2.1 0.6-3.6 1134 2.3 1.0-3.6

18-69 755 1.4 0.3-2.5 1622 1.2 0.4-1.9 2377 1.2 0.6-1.9

4.11 History of raised total cholesterol
Similar to blood pressure, participants were asked about their testing and diagnosis status for total cholesterol 
levels. Cholesterol testing was performed later in the survey.

Table 62 shows that the majority of men had never had their cholesterol measured (73.5%, 95%CI= 66.0-81.0), 
19.2% had been measured but not diagnosed (95%CI= 11.6-26.9) with raised cholesterol, 2.4% were diagnosed 
but not within the past 12 months (95%CI= 1.4-3.3) and 4.9% (95%CI= 3.2-6.6) were diagnosed within the past 12 
months. 

Significantly more 18-29 year olds had never had their cholesterol measured (90.2%, 95%CI= 83.5-96.8) than 
those aged 45-69 (61.8%, 95%CI= 53.1-70.4). No men aged 18-29 years old reported ever being diagnosed with 
raised cholesterol levels. Nearly 10% (9.9%, 95%CI= 6.2-13.6) of men aged 45-69 years old reported being diag-
nosed with raised total cholesterol in the past 12 months, which is also significantly more than those aged 30-44 
years old (2.8%, 95%CI= 0.9-4.7). Likewise, the proportion of men who reported being diagnosed but not within 
the last 12 months was higher for those aged 45-49 years old (4.3%, 95%CI= 2.3-6.3) than those aged 30-44 
years old (1.8%, 95%CI= 0.2-3.5).
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Table 62. Total cholesterol measurement and diagnosis status of men 

Total cholesterol measurement and diagnosis

Age 
group
(years)

Men

n % Never 
measured 95% CI

% 
measured, 

not 
diagnosed

95% CI

% 
diagnosed, 

but not 
within past 
12 months 

95% CI
% 

diagnosed 
within past 
12 months

95% CI

18-29 299 90.2 83.5-96.8 9.8 3.2-16.5 0.0 0.0-0.0 0.0 0.0-0.0

30-44 490 75.3 65.2-85.3 20.1 10.7-29.5 1.8 0.2-3.5 2.8 0.9-4.7

45-69 579 61.8 53.1-70.4 24.0 15.5-32.6 4.3 2.3-6.3 9.9 6.2-13.6

18-69 1368 73.5 66.0-81.0 19.2 11.6-26.9 2.4 1.4-3.3 4.9 3.2-6.6

Table 63 shows that majority (72.5%, 95%CI= 64.9-80.1) of women have never had their cholesterol measured, 
20.7% (95%CI= 14.3-27.1) had been measured but not diagnosed with raised cholesterol, 1.8% (95%CI= 0.8-2.8) 
had been diagnosed but not within the past 12 months and 5.0% (95%CI= 4.0-6.1) were diagnosed within the 
past 12 months. 

According to this survey, women aged 45-69 years old were more than 25 times more likely (11.4%, 95%CI= 9.1-
13.6) to report being diagnosed with raised total cholesterol  than women aged 18-29 years old (0.4%, 95%CI= 
0.0-1.1) and nearly 5 times more likely than women aged 30-44 years old (2.4%, 95%CI= 1.4-3.4). These differ-
ences may stem from the findings that older women aged 45-69 years old were more than 2.5 times more 
likely (27.0%, 95%CI= 18.7-35.4) to have had their cholesterol measured, although not diagnosed, than younger 
women aged 18-29 years old (10.0%, 95%CI= 6.8-13.2). Similarly, significantly more young women 88.8%, 95%CI= 
84.4-93.1) have never had their cholesterol measured than older women (58.9%, 95%CI= 48.4-69.5).

Table 63. Total cholesterol measurement and diagnosis status of women 

Total cholesterol measurement and diagnosis

Age 
group
(years)

Women

n % Never 
measured 95% CI

% measured, 
not 

diagnosed
95% CI

% diagnosed, 
but not within 

past 12 
months 

95% CI
% diagnosed 
within past 
12 months

95% CI

18-29 566 88.8 84.4-93.1 10.0 6.8-13.2 0.8 0.0-2.0 0.4 0.0-1.1

30-44 996 74.5 67.0-81.9 21.5 14.4-28.6 1.6 0.8-2.5 2.4 1.4-3.4

45-69 926 58.9 48.4-69.5 27.0 18.7-35.4 2.7 1.0-4.4 11.4 9.1-13.6

18-69 2488 72.5 64.9-80.1 20.7 14.3-27.1 1.8 0.8-2.8 5.0 4.0-6.1

Table 64 shows that overall, 72.8% (95%CI= 65.4-80.3) of Tongans have never had their cholesterol measured, 
20.2% (95%CI= 13.4-26.9) had been measured but not diagnosed with raised cholesterol, 2.0% (95%CI= 1.3-2.8) 
had been diagnosed but not within the past 12 months and 5.0% (95%CI= 4.0-6.0) were diagnosed within the 
past 12 months. 

There were many significant differences between the age groups. In general, younger age groups are more 
likely to never have had cholesterol measured: 89.3% of 18-29 year olds, 95%CI= 85.1-93.4, compared to 60.0% 
of 45-69 year olds, 95%CI= 50.7-69.3. Therefore, Tongans in the older age groups are more likely to have had 
their cholesterol measured. The older age groups are also significantly more likely to be diagnosed with raised 
total cholesterol levels: up to a 54-fold difference between those aged 45-69 years old (10.8% within the past 12 
months, 95%CI= 8.6-13.0) and those aged 18-29 years old (0.2%, 95%CI= 0.0-0.7).
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Table 64. Total cholesterol measurement and diagnosis status, both sexes combined

Total cholesterol measurement and diagnosis

Age 
group
(years)

Both sexes

n % Never 
measured 95% CI

% 
measured, 

not 
diagnosed

95% CI
% diagnosed, 
but not within 

past 12 months 
95% CI

% 
diagnosed 
within past 
12 months

95% CI

18-29 865 89.3 85.1-93.4 10.0 6.1-13.8 0.5 0.0-1.3 0.2 0.0-0.7

30-44 1486 74.8 66.8-82.7 21.0 13.5-28.6 1.7 0.8-2.6 2.5 1.5-3.6

45-69 1505 60.0 50.7-69.3 25.9 17.6-34.1 3.3 2.3-4.3 10.8 8.6-13.0

18-69 3856 72.8 65.4-80.3 20.2 13.4-26.9 2.0 1.3-2.8 5.0 4.0-6.0

Table 65 shows that 55.3% (95%CI= 50.5-60.0) of Tongans diagnosed with raised total cholesterol were currently 
taking drugs prescribed by a doctor or health worker: 52.8% (95%CI= 41.2-64.5) of men and 56.7% (95%CI= 49.7-
63.7) of women.

Due to low sample sizes (n<50) it was not possible to report percentage for some age groups. However, the likeli-
hood of taking medications was slightly (but not significantly) higher among women, and it was significantly 
more likely that those aged 45-69 (58.3%, 95%CI= 49.7-66.9) were taking medication than those aged 30-44 
(30.8%, 95%CI= 17.4-44.2).

Table 65. Percentage diagnosed with raised blood pressure and currently taking medication prescribed by doc-
tor or health worker 

Currently taking oral treatment (medication) prescribed for raised total cholesterol among those previously diagnosed

Age group
(years)

Men Women Both sexes

n % taking 
meds 95% CI n % taking 

meds 95% CI n % taking 
meds 95% CI

18-29 - - - 5 - - 5 - -

30-44 21 - - 38 - - 59 30.8 17.4-44.2

45-69 92 57.3 46.2-68.3 130 70.2 60.2-80.3 144 58.3 49.7-66.9

18-69 113 52.8 41.2-64.5 173 56.7 49.7-63.7 286 55.3 50.5-60.0

Table 66 shows that 5.4% (95%CI= 0.0-11.8) of Tongans previously diagnosed with raised blood pressure had 
seen a traditional healer; 9.9% of men (95%CI= 0.0-22.9) and 2.7% of women (95%CI= 0.0-6.2).

There were no significant differences between sexes or age groups.  There is more information on traditional 
remedies in Annex 2.

Table 66. Percentage previously diagnosed with raised blood pressure who had seen a traditional healer 

Seen a traditional healer for raised cholesterol among those previously diagnosed

Age group
(years)

Men Women Both sexes

n
% seen a 

traditional 
healer

95% CI n
% seen a 

traditional 
healer

95% CI n
% seen a 

traditional 
healer 

95% CI

18-29 - - - 5 - - 5 - -

30-44 21 - - 38 - - 59 3.1 0.0-6.9

45-69 92 10.3 0.0-27.6 130 2.8 0.0-7.0 222 6.3 0.0-13.9

18-69 113 9.9 0.0-22.9 173 2.7 0.0-6.2 286 5.4 0.0-11.8
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4.12 History of cardiovascular diseases
Table 67 shows that overall, 5.1% (95%CI= 3.2-7.1) reported having ever had a heart attack or chest pain from 
heart disease or a stroke – 5.7% (95%CI= 3.6-7.9) of men and 4.8% (95%CI= 2.6-7.0) of women.

There were no statistically significant differences between men and women and between the three age groups. 

Table 67. Percentage who have ever had a heart attack or chest pain from heart disease or a stroke 

Having ever had a heart attack or chest pain from heart disease or a stroke

Age group
(years)

Men Women Both sexes

n
% with 

CVD 
history

95% CI n
% with

CVD 
history

95% CI n
% with

CVD 
history

95% CI

18-29 299 2.4 0.4-4.4 566 5.4 2.5-8.2 865 4.3 1.9-6.8

30-44 491 6.1 3.3-8.8 996 3.9 2.1-5.8 1487 4.7 2.8-6.5

45-69 579 7.4 3.9-10.8 927 5.4 2.4-8.4 1506 6.2 3.7-8.7

18-69 1369 5.7 3.6-7.9 2489 4.8 2.6-7.0 3858 5.1 3.2-7.1

4.13 Lifestyle advice
Tables 68 to 70 show the percentages of respondents who report having received advice from health workers 
on particular behavioural risk factors for NCDs: tobacco use, physical activity and body weight.

Slightly less than one third (32.3%, 95%CI= 23.0-41.7) of respondents had been advised by a doctor or health 
worker to quit using tobacco or not to start. A little more than half of respondents had received advice from 
a doctor or health worker to start or do more physical activity (52.6%, 95%CI= 44.4-60.9), and to maintain a 
healthy body weight or lose weight (51.8%, 95%CI= 44.0-59.7).

There were no significant differences between age groups or sexes for any of these questions.

Table 68. Percentage who were advised by a doctor or health worker to quit smoking or not start, by age group 
and sex 

Advised by doctor or health worker to quit using tobacco or don’t start

Age group
(years)

Men Women Both sexes

n % 
advised 95% CI n % 

advised 95% CI n % 
advised 95% CI

18-29 299 30.2 17.6-42.7 566 26.9 16.5-37.4 865 28.1 18.4-37.7

30-44 491 36.9 27.0-46.7 996 31.2 21.5-40.9 1487 33.1 24.0-42.2

45-69 579 37.7 24.7-50.6 927 32.3 22.3-42.2 1506 34.3 23.8-44.8

18-69 1369 35.6 25.0-46.2 2489 30.5 21.4-39.7 3858 32.3 23.0-41.7

Table 69. Percentage who were advised by a doctor or health worker to start or do more physical activity, by age 
group and sex

Advised by doctor or health worker to start or do more physical activity

Age group
(years)

Men Women Both sexes

n % 
advised 95% CI n % 

advised 95% CI n % 
advised 95% CI

18-29 299 39.0 26.5-51.6 566 44.3 34.2-54.4 865 42.4 32.8-52.1

30-44 491 50.6 41.2-60.0 996 54.5 46.6-62.3 1487 53.2 45.4-60.9

45-69 579 57.2 47.2-67.2 927 59.6 49.8-69.5 1506 58.7 49.2-68.2

18-69 1369 50.5 41.2-59.7 2489 53.8 45.7-61.9 3858 52.6 44.4-60.9
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Table 70. Percentage who were advised by a doctor or health worker to maintain a healthy body weight or lose 
weight, by age group and sex 

Advised by doctor or health worker to maintain a healthy body weight or to lose weight

Age group
(years)

Men Women Both sexes

n % 
advised 95% CI n % 

advised 95% CI n % 
advised 95% CI

18-29 299 38.2 25.7-50.7 566 43.5 34.3-52.8 865 41.7 32.8-50.5

30-44 491 49.4 40.7-58.1 996 54.4 46.2-62.5 1487 52.7 44.8-60.6

45-69 579 56.0 46.5-65.6 927 58.5 49.5-67.5 1506 57.5 48.8-66.3

18-69 1369 49.4 40.5-58.2 2489 53.2 45.6-60.8 3858 51.8 44.0-59.7

4.14 Cervical cancer screening
Table 71 shows that only 6.1% (95%CI= 9.0-13.9) of women aged 30-69 had ever been screened for cervical 
cancer. Women aged 18-29 are not included in this measurement because they are not within the age range of 
government cervical cancer screening programmes. There was no significant difference between the remaining 
age groups.

Table 71. Percentage of females ever tested for cervical cancer 

Age group
(years)

Women

n % ever been 
screened 95% CI

30-44 838 5.9 4.7-7.2

45-69 232 6.5 2.4-10.6

30-69 1070 6.1 4.8-7.3

4.15 Physical measurements

4.15.1 Height and Weight
Height and weight of each participant (excluding pregnant women) was measured following the standardized 
STEPS protocol. The body mass index (BMI) of each participant was calculated by dividing weight (kilograms) by 
square of height (metres2). BMI risk categories are defined as follows:

  Underweight  BMI <18.5

Normal weight  18.5 ≤ BMI ≤ 24.9

  Overweight  BMI ≥25.0 

  Obese   BMI ≥30.0

Table 72 shows that the mean height of men was 173.4 cm (95%CI= 172.5-174.2) and 165.5 cm (95%CI= 165.1-
166.0) for women.

There was statistically significant difference in mean height between men and women. Younger women were 
slightly, but significantly, taller than older women but none between the three age groups.

Table 72. Mean height (cm) 

Mean height (cm)

Age group
(years)

Men Women

n Mean 95% CI n Mean 95% CI

18-29 290 174.3 173.0-175.6 508 166.6 165.6-167.6

30-44 442 173.8 172.5-175.0 938 165.8 165.2-166.4

45-69 535 172.4 171.4-173.5 893 164.6 163.8-165.3

18-69 1267 173.4 172.5-174.2 2339 165.5 165.1-166.0
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Table 73 shows that the mean weight of men was 101.0 kg (95%CI= 99.6-102.5) and 99.9 kg (95%CI= 98.7-101.0) 
for women. For both sexes, people aged between 30 and 44 years old were significantly heavier than the other 
age groups. Among women, there was also a significant difference in weight between those aged 18-29 (92.0kg, 
95%CI= 90.3-93.7) and women aged 45-69 (99.1kg, 95%CI= 97.6-100.6). In general, Tongans aged 18-29 years old 
had lower weight than the older age groups.

Table 73. Mean weight (kg) 

Mean weight (kg)

Age group
(years)

Men Women

n Mean 95% CI n Mean 95% CI

18-29 290 96.6 94.0-99.2 508 92.0 90.3-93.7

30-44 442 105.8 102.4-109.2 938 104.8 103.4-106.2

45-69 534 99.4 97.2-101.6 893 99.1 97.6-100.6

18-69 1266 101.0 99.6-102.5 2339 99.9 98.7-101.0

4.15.2  Body Mass Index and Weight Categories
Table 74 shows that the mean BMI overall was 35.0 kg/m2 (95%CI= 34.7-35.3), classifying as obese. Men had a 
significantly lower mean BMI than women: 33.3 kg/m2 for men (95%CI= 32.9-33.7), and 36.0kg/m2 (95%CI= 35.6-
36.4). Overall, younger Tongans, aged 18-29, had a significantly lower BMI than other age groups: 32.4 kg/m2 
(95%CI= 31.8-32.9) compared to 36.5 kg/m2 (95%CI= 35.9-37.1) for those aged 30-44 years old and 35.2 kg/m2 
(95%CI= 34.7-35.6) for those aged 45-69 years old.

All age groups and genders had a BMI value within the range of obesity. 

Table 74. Mean BMI (kg/m2) 

Mean BMI (kg/m2)

Age group
(years)

Men Women Both sexes

n Mean 95% CI n Mean 95% CI n Mean 95% CI

18-29 286 31.5 30.7-32.2 504 32.9 32.1-33.7 790 32.4 31.8-32.9

30-44 435 34.5 33.5-35.5 921 37.4 36.8-38.0 1356 36.5 35.9-37.1

45-69 529 33.2 32.6-33.9 886 36.3 35.8-36.8 1415 35.2 34.7-35.6

18-69 1250 33.3 32.9-33.7 2311 36.0 35.6-36.4 3561 35.0 34.7-35.3

Table 75 shows that only one tenth of Tongan men (10.4%, 95%CI= 9.0-11.9) were classified as having normal 
weight, followed by 22.7% (95%CI= 19.2-26.3) as overweight, and 66.8% (95%CI= 63.3-70.3) as obese. No respon-
dents were underweight. 

Significantly more Tongan men aged 18-29 were classified as normal weight compared to those aged 30-44 
(39.0%, 95%CI= 31.0-46.9) and 45-69 (35.6%, 95%CI= 27.9-43.2). It was most common for men aged 30-44 to be 
obese (76.5%, 95%CI= 69.9-83.1). There was no significant difference in the proportion of men aged 18-29 who 
were overweight (26.3%, 95%CI= 21.1-31.5) or normal weight (19.0%, 95%CI= 14.5-23.4), but men aged 18-29 
were the age group most likely to be of normal weight. This age group were also the least likely to be obese, but 
that proportion is still more than half (54.8%, 95%CI= 47.7-61.9) of men aged 18-29 years old.
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Table 75. Percentage of men in the specific BMI classifications 

BMI classifications

Age 
group
(years)

Men

n % Under-
weight 95% CI % Normal 

weight 95% CI % 
Overweight 95% CI % 

Obese 95% CI

18-29 286 - - 19.0 14.5-23.4 26.3 21.1-31.5 54.8 47.7-61.9

30-44 435 - - 4.8 2.7-6.8 18.7 12.9-24.5 76.5 69.9-83.1

45-69 529 - - 10.3 7.2-13.4 24.3 20.2-28.3 65.4 62.0-68.8

18-69 1250 - - 10.4 9.0-11.9 22.7 19.2-26.3 66.8 63.3-70.3

Table 76 shows that 82.8% (95%CI= 80.6-84.9) of Tongan women were classified as obese, 12.4% (95%CI= 10.2-
14.6) as overweight, 4.8% (95%CI= 4.0-5.7) as having normal weight and 0.0% (95%CI= 1.2-3.6) as underweight. 

Significantly more Tongan women aged 18-29 (12.3%, 95%CI= 8.6-15.9) were classified as normal weight com-
pared to those aged 30-44 (2.5%, 95%CI= 1.1-3.8) and 45-69 (2.8%, 95%CI= 1.4-4.3). Correspondingly, signifi-
cantly more women aged 30-44 (88.7%, 95%CI= 86.0-91.4) and 45-69 (85.4%, 95%CI= 81.9-88.9) were classified 
as obese than those aged 18-29 (68.0%, 95%CI= 62.5-73.4).

There were no statistically significant differences between the three age groups for the other classifications.

Table 76. Percentage of women in the specific BMI classifications 

BMI classifications

Age 
group
(years)

Women

n % Under-
weight 95% CI % Normal 

weight 95% CI % 
Overweight 95% CI % Obese 95% CI

18-29 504 0.0 0.0-0.0 12.3 8.6-15.9 19.8 15.1-24.4 68.0 62.5-73.4

30-44 921 0.1 0.0-0.3 2.5 1.1-3.8 8.8 5.7-11.8 88.7 86.0-91.4

45-69 886 0.0 0.0-0.0 2.8 1.4-4.3 11.8 8.7-14.9 85.4 81.9-88.9

18-69 2311 0.0 0.0-0.1 4.8 4.0-5.7 12.4 10.2-14.6 82.8 80.6-84.9

Table 77 shows that  overall, only 6.8% (95%CI= 6.1-7.5) of Tongans were classified as normal weight, 16.0% 
(95%CI= 14.5-17.6) were overweight, 77.1% (95%CI= 75.4-78.8) were obese and 0.0% (95%CI= 0.0-0.1) were under-
weight. 

Significantly more Tongans aged 18-29 were classified as normal weight (14.8%, 95%CI= 11.6-18.0) compared to 
those aged 30-44 (3.2%, 95%CI= 2.0-4.5) and 45-69 (5.6%, 95%CI= 3.8-7.4). Conversely, significantly more young 
Tongans aged 18-29 years old were overweight (22.2%, 95%CI= 18.5-25.9) than Tongans aged 30-44 years old 
(12.0%, 95%CI= 9.8-14.2). 

A significantly higher proportion of women than men were classified as obese – 82.8% (95%CI= 80.6-84.9) of 
women and 66.8% (95%CI= 63.3-70.3) of men. Conversely there were significantly more men who were over-
weight and normal weight than women (comparing tables 75 and 76). 

Table 77. Percentage in the specific BMI classifications, both sexes combined

BMI classifications

Age 
group
(years)

Both sexes

n % Under-
weight 95% CI % Normal 

weight 95% CI % 
Overweight 95% CI % 

Obese 95% CI

18-29 790 0.0 0.0-0.0 14.8 11.6-18.0 22.2 18.5-25.9 63.1 58.6-67.5

30-44 1356 0.1 0.0-0.2 3.2 2.0-4.5 12.0 9.8-14.2 84.7 82.5-86.9

45-69 1415 0.0 0.0-0.0 5.6 3.8-7.4 16.4 14.3-18.6 78.0 75.2-80.7

18-69 3561 0.0 0.0-0.1 6.8 6.1-7.5 16.0 14.5-17.6 77.1 75.4-78.8
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Table 78 shows that overall, 93.2% (95%CI= 92.4-93.9) of Tongans were classified as overweight or obese 
(BMI≥25). 

Overweight prevalence was significantly higher among older Tongans aged 30-44 (96.7%, 95%CI= 95.4-98.0) 
and 45-69 (94.4%, 95%CI= 92.6-96.2) than those aged 18-29 years (85.2%, 95%CI= 82.0-88.4). A similar trend was 
seen when considering both sexes separately.

It was more common for Tongan women (95.1%, 95%CI= 94.3-96.0) to be overweight or obese than men (89.6%, 
95%CI= 88.1-91.0).

Table 78. Percentage classified as overweight (BMI≥25), by sex and age group 

BMI≥25

Age group
(years)

Men Women Both sexes

n % 
BMI≥25 95% CI n % 

BMI≥25 95% CI n % 
BMI≥25 95% CI

18-29 286 81.0 76.6-85.5 504 87.7 84.1-91.4 790 85.2 82.0-88.4

30-44 435 95.2 93.2-97.3 921 97.5 96.0-98.9 1356 96.7 95.4-98.0

45-69 529 89.7 86.6-92.8 886 97.2 95.7-98.6 1415 94.4 92.6-96.2

18-69 1250 89.6 88.1-91.0 2311 95.1 94.3-96.0 3561 93.2 92.4-93.9

4.15.3  Waist and hip circumference
Waist circumference is a measure of central obesity and a measure of the risk of cardiovascular diseases. The 
WHO cut-off points for increased risk of NCDs are: waist circumference ≥102cm for men and ≥88cm for women; 
waist-hip ratio of ≥0.90 for men and ≥0.85 for women.

Table 79 shows that the mean waist circumference of men was 104.8 cm (95%CI= 103.4-106.3) and 107.5 cm 
(95%CI= 106.4-108.6) for women.

Younger men aged 18-29 had a significantly lower mean waist circumference (97.2 cm, 95%CI= 94.6-99.7) than 
older men aged 30-44 (103.8 cm, 95%CI= 109.6) and 45-69 (108.0 cm, 95%CI= 106.4-109.5). Younger women aged 
18-29 also had a significantly lower mean waist circumference (99.1 cm, 95%CI= 97.2-100.9) than older women 
aged 30-44 (109.8 cm, 95%CI= 108.5-111.2) and 45-69 (110.1 cm, 95%CI= 108.8-111.5).  

Table 79. Mean waist circumference (cm), by sex and age group 

Waist circumference (cm)

Age 
group
(years)

Men Women

n Mean 95% CI n Mean 95% CI

18-29 290 97.2 94.6-99.7 508 99.1 97.2-100.9

30-44 442 106.7 103.8-109.6 935 109.8 108.5-111.2

45-69 534 108.0 106.4-109.5 892 110.1 108.8-111.5

18-69 1266 104.8 103.4-106.3 2335 107.5 106.4-108.6

Table 80 shows that the mean hip circumference of women was 120.2 cm (95%CI= 119.3-121.1) and 113.4 cm 
(95%CI= 112.3-114.6) for men. Women had significantly higher mean hip circumference than men.

Among men, those aged 30-44 had significantly higher mean hip circumference (115.5 cm, 95%CI= 114.2-116.8) 
than those aged 18-29 (110.3 cm, 95%CI= 108.5-112.0). Among women, those aged 30-44 had significantly higher 
mean hip circumference (123.3 cm, 95%CI= 122.4-124.2) than those aged 18-29 (114.8 cm, 95%CI= 113.7-115.8) and 
those aged 45-69 (120.1 cm, 95%CI= 118.6-121.6).
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Table 80. Mean hip circumference (cm), by sex and age group 

Hip circumference (cm)

Age group
(years)

Men Women

n Mean 95% CI n Mean 95% CI

18-29 289 110.3 108.5-112.0 506 114.8 113.7-115.8

30-44 442 115.5 114.2-116.8 933 123.3 122.4-124.2

45-69 532 113.5 111.7-115.2 890 120.1 118.6-121.6

18-69 1263 113.4 112.3-114.6 2329 120.2 119.3-121.1

Table 81 shows that the mean waist-hip ratio of men and women was the same (0.9, 95%CI= 0.9-0.9), with no 
significant differences between men and women and between the three age groups.

Table 81. Mean waist/hip ratio, by age group and sex

Mean waist / hip ratio

Age group
(years)

Men Women

n Mean 95% CI n Mean 95% CI

18-29 289 0.9 0.9-0.9 506 0.9 0.9-0.9

30-44 442 0.9 0.9-0.9 931 0.9 0.9-0.9

45-69 532 1.0 0.9-1.0 887 0.9 0.9-0.9

18-69 1263 0.9 0.9-0.9 2324 0.9 0.9-0.9

4.15.4  Blood pressure
As part of the STEP 2 protocol, survey participants had their blood pressure measured. 

The STEPS protocol considers those of having a raised blood pressure if they have:

•	 a mean systolic blood pressure (SBP) of ≥140 mmHg, whether or not they have previously been told by a 
health worker that they have high blood pressure, OR

•	 a mean diastolic blood pressure (DBP) of ≥90 mmHg, whether or not they have previously been told by a 
health worker that they have high blood pressure, OR 

•	 normal mean systolic and diastolic blood pressures (i.e. normotensive) AND who were currently receiving 
anti-hypertensive medication, whether or not they have previously been told by a health worker that they 
have high blood pressure. 

Those respondents who reported having been previously told by a health worker (reported in section 4.9) that 
they have high blood pressure, but who were normotensive and NOT on anti-hypertensive medication, were 
NOT included among those considered to have hypertension. 

Table 82 shows that overall, the mean SBP was 130.6 mmHg (95%CI= 129.4-131.8).

Overall, the mean SBP increased significantly with each increase in age group but did not exceed the threshold 
of raised blood pressure. This trend was also noticed among women specifically. Among men, a significant in-
crease in SBP was noticed between the age group of 30-44 (129.3 mmHg, 95%CI= 127.6-131.0) and the 45-49 year 
old age group (138.4 mmHg, 95%CI= 136.3-140.6). There was no significant difference in mean SBP between the 
other age groups.

There was no statistically significant difference between men and women.
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Table 82. Mean systolic blood pressure, by sex and age group

Mean systolic blood pressure (mmHg)

Age group
(years)

Men Women Both sexes

n Mean 95% CI n Mean 95% CI n Mean 95% CI

18-29 295 126.0 123.7-128.3 547 119.8 118.5-121.1 842 122.0 120.7-123.3

30-44 459 129.3 127.6-131.0 968 127.2 125.9-128.6 1427 127.9 126.5-129.3

45-69 555 138.4 136.3-140.6 905 139.5 137.7-141.3 1460 139.1 137.6-140.7

18-69 1309 132.1 130.7-133.4 2420 129.8 128.5-131.1 3729 130.6 129.4-131.8

Table 83 shows that overall, the mean DBP was 83.0 mmHg (95%CI= 82.4-83.8).

As with SBP, overall, the mean DBP increased significantly with each increase in age group but did not exceed 
the threshold of raised blood pressure. This trend was also noticed among women specifically. Among men, 
a significant increase in DBP was noticed between the age group of 18-29 (79.3 mmHg, 95%CI= 77.4-81.2) and 
the 45-49 year old age group (84.6 mmHg, 95%CI= 82.8-86.3). There was no significant difference in mean SBP 
between the other age groups.

There was no statistically significant difference between men and women.

Table 83. Mean diastolic blood pressure, by sex and age group

Mean diastolic blood pressure (mmHg)

Age group
(years)

Men Women Both sexes

n Mean 95% CI n Mean 95% CI n Mean 95% CI

18-29 295 79.3 77.4-81.2 547 78.6 77.4-79.9 842 78.9 77.8-80.0

30-44 459 82.3 81.0-83.5 968 83.9 83.1-84.8 1427 83.4 82.5-84.3

45-69 555 84.6 82.8-86.3 905 86.2 84.8-87.6 1460 85.6 84.4-86.7

18-69 1309 82.4 81.3-83.6 2420 83.4 82.6-84.3 3729 83.1 82.4-83.8

Table 84 shows that overall, 32.4% (95%CI= 29.2-35.6), excluding those on medication, had raised blood pressure 
of SBP ≥140 and/or DBP ≥90 mmHg.  

Significantly more Tongans aged 45-69 had raised blood pressure (47.0%, 95%CI= 29.2-35.6) compared to 
younger ones aged 18-29 (17.2%, 95%CI= 13.0-21.3) and 30-44 (30.1%, 95%CI= 26.5-33.7). A similar trend was 
maintained when separated by sex, except there was no significant difference between men aged 30-44 and 
aged 45-69.

There was no statistically significant difference between men and women.

Table 84. Percentage with raised blood pressure SBP ≥140 and/or DBP ≥90 mmHg, excluding those on medica-
tion, by sex and age group

SBP ≥140 and/or DBP ≥ 90 mmHg, excluding those on medication for raised blood pressure

Age group
(years)

Men Women Both sexes

n % 95% CI n % 95% CI n % 95% CI

18-29 290 23.0 15.2-30.9 544 13.9 10.8-17.0 834 17.2 13.0-21.3

30-44 449 29.4 24.0-34.8 934 30.5 27.2-33.7 1383 30.1 26.5-33.7

45-69 483 41.4 34.5-48.2 744 50.6 46.0-55.2 1227 47.0 42.6-51.3

18-69 1222 32.2 28.0-36.4 2222 32.6 29.3-35.8 3444 32.4 29.2-35.6
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Table 85 shows that 37.0% (95%CI= 33.8-40.1) overall had raised blood pressure of SBP ≥140 and/or DBP ≥90 
mmHg or were currently on medication for raised blood pressure.

There was no significant difference between men and women. However, the prevalence of raised blood pressure 
became significantly higher between each age group, when disaggregated by sex also. The group most likely 
to have raised blood pressure or currently be on medication was women aged 45-69 years old (59.0%, 95%CI= 
54.7-63.2) and the least likely group was women aged 18-29 years old (14.7%, 95%CI= 11.5-18.0).

Table 85. Percentage with raised blood pressure SBP ≥140 and/or DBP ≥90 mmHg or were currently on medica-
tion for raised blood pressure, by sex and age group

SBP ≥140 and/or DBP ≥ 90 mmHg or currently on medication for raised blood pressure

Age group
(years)

Men Women Both sexes

n % 95% CI n % 95% CI n % 95% CI

18-29 295 23.7 15.7-31.8 547 14.7 11.5-18.0 842 18.0 13.8-22.1

30-44 459 30.5 25.1-35.9 968 32.9 29.5-36.3 1427 32.1 28.4-35.8

45-69 555 48.0 41.9-54.1 905 59.0 54.7-63.2 1460 54.8 50.7-58.9

18-69 1309 35.7 31.9-39.5 2420 37.7 34.3-41.1 3729 37.0 33.8-40.1

Table 86 shows that among men who had raised blood pressure of SBP≥140 and/or DBP≥90 or were currently 
on medication, the majority (85.4%, 95%CI= 80.1-90.7) were not on medication and had raised blood pressure of 
SBP≥140 and/or DBP≥90 (untreated, uncontrolled raised blood pressure); 5.3% (95%CI= 3.3-7.3) were on medica-
tion and had SBP<140 and DBP<90; and 9.3% (95%CI= 4.9-13.7) were on medication and had raised blood pres-
sure of SBP≥140 and/or DBP≥90 (that is, had medicated but uncontrolled raised blood pressure).

Examining the information, there was no difference between the age groups of men who were on medication 
and had controlled blood pressure (SBP<140 mmHg and DBP<90 mmHg). However, men aged 45-69 years old 
were more than 6 times more likely (16.0%, 95%CI= 8.8-23.2) to have medicated but uncontrolled raised blood 
pressure than men aged 30-44 years old (2.4%, 95%CI= 0.0-6.4) or 18-29 years old (0.9%, 95%CI= 0.0-1.9). Men 
aged 45-69 years old were also less likely to have untreated and uncontrolled raised blood pressure (76.5%, 
95%CI= 68.7-84.2) than the younger age groups (96.2% for men aged 18-29, 95%CI= 92.1-100.0 and 94.9% for 
men aged 30-44, 95%CI= 89.4-100.0).

More generally, older men were more likely to be on medication for raised blood pressure, but have raised 
blood pressure nonetheless.

Table 86. Percentage of men with treated and/or controlled raised blood pressure among those with raised 
blood pressure or currently on medication for raised blood pressure, by age group

Respondents with treated and/or controlled raised blood pressure

Age 
group
(years)

Men

n
% On medication 

and SBP<140 
and DBP<90

95% CI
% On medication 

and SBP≥140 and/
or DBP≥90

95% CI
% Not on medication 

and SBP≥140 
and/or DBP≥90

95% CI

18-29 66 3.0 0.0-6.8 0.9 0.0-1.9 96.2 92.1-100.0

30-44 152 2.7 0.3-5.1 2.4 0.0-6.4 94.9 89.4-100.0

45-69 261 7.5 4.3-10.8 16.0 8.8-23.2 76.5 68.7-84.2

18-69 479 5.3 3.3-7.3 9.3 4.9-13.7 85.4 80.1-90.7

Table 87 shows that among women who had raised blood pressure of SBP≥140 and/or DBP≥90 or were currently 
on medication, the majority (79.8%, 95%CI= 76.3-83.3) were not on medication and had raised blood pressure of 
SBP≥140 and/or DBP≥90; 13.1% (95%CI= 11.0-15.1) were on medication and had raised blood pressure of SBP≥140 
and/or DBP≥90; and 7.1% (95%CI= 4.9-9.4) were on medication and had SBP<140 and DBP<90.  
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Examining the information, similar trends are noticed for women as are for men. Generally, older women were 
more likely to be on medication for raised blood pressure, but have raised blood pressure nonetheless.

There was no difference between the age groups of women who were on medication and had controlled 
blood pressure (SBP<140 mmHg and DBP<90 mmHg). However, women aged 45-69 years old were more than 
2.5 times more likely (19.0%, 95%CI= 15.7-22.3) to have medicated but uncontrolled raised blood pressure than 
women aged 30-44 years old (6.9%, 95%CI= 3.2-10.5) or 18-29 years old (1.9%, 95%CI= 0.0-5.4). Women aged 
45-69 years old were also less likely to have untreated and uncontrolled raised blood pressure (71.3%, 95%CI= 
66.3-76.4) than the younger age groups (93.3% for men aged 18-29, 95%CI= 85.3-100.0 and 89.3% for men aged 
30-44, 95%CI= 84.9-93.6).

Table 87. Percentage of women with treated and/or controlled raised blood pressure among those with raised 
blood pressure or currently on medication for raised blood pressure, by age group

Respondents with treated and/or controlled raised blood pressure

Age 
group
(years)

Women

n
% On medication 

and SBP<140 
and DBP<90

95% CI
% On medication 

and SBP≥140 and/
or DBP≥90

95% CI
% Not on medication 

and SBP≥140 
and/or DBP≥90

95% CI

18-29 76 4.8 0.0-12.7 1.9 0.0-5.4 93.3 85.3-100.0

30-44 313 3.9 0.7-7.1 6.9 3.2-10.5 89.3 84.9-93.6

45-69 547 9.7 5.5-13.9 19.0 15.7-22.3 71.3 66.3-76.4

18-69 936 7.1 4.9-9.4 13.1 11.0-15.1 79.8 76.3-83.3

Table 88 shows that among those who had raised blood pressure of SBP≥140 and/or DBP≥90 or were currently 
on medication, the majority (81.7%, 95%CI= 78.3-85.1) were not on medication and had raised blood pressure of 
SBP≥140 and/or DBP≥90; 11.8% (95%CI= 9.6-14.0) were on medication and had raised blood pressure of SBP≥140 
and/or DBP≥90; and 6.5% (95%CI= 4.7-8.3) were on medication and had SBP<140 and DBP<90.

Considering both sexes combined, the trends seen for the separate sexes is maintained. Of those with raised 
blood pressure, 6.5% have their blood pressure controlled with medication.

Table 88. Percentage with treated and/or controlled raised blood pressure among those with raised blood pres-
sure or currently on medication for raised blood pressure, by age group, both sexes combined

Respondents with treated and/or controlled raised blood pressure

Age 
group
(years)

Both sexes

n
% On medication 
and SBP<140 and 

DBP<90
95% CI

% On medication 
and SBP≥140 and/

or DBP≥90
95% CI

% Not on medication 
and SBP≥140 

and/or DBP≥90
95% CI

18-29 142 3.9 0.0-8.5 1.4 0.0-3.3 94.7 90.0-99.4

30-44 465 3.5 1.1-5.9 5.5 2.7-8.2 91.0 87.5-94.5

45-59 808 9.0 5.6-12.3 18.0 14.2-21.8 73.0 68.3-77.8

18-69 1415 6.5 4.7-8.3 11.8 9.6-14.0 81.7 78.3-85.1
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4.16 Biochemical measurements 

4.16.1 Total cholesterol
For elevated total blood cholesterol, a cut-off point ≥5.0 mmol/L (or ≥190 mg/dl) was used to classify respon-
dents as being at higher risk for coronary artery disease. 

Table 89 shows that overall, the mean total cholesterol overall was 4.5 mmol/L (95%CI= 4.3-4.8). There was no 
significant difference in mean total cholesterol between the sexes.

Overall, younger Tongans aged 18-29 years old had a lower mean total cholesterol result, 4.9 mmol/L (95%CI= 
3.9-4.3) than Tongans aged 30-44 (4.5 mmol/L, 95%CI= 4.3-4.7) and 45-69 (4.8 mmol/L, 95%CI= 4.6-5.1). In gen-
eral, as the age group became older, the mean total cholesterol result became significantly higher.

Table 89. Mean total cholesterol (mmol/L) 

Mean total cholesterol (mmol/L)

Age group
(years)

Men Women Both sexes

n Mean 95% CI n Mean 95% CI n Mean 95% CI

18-29 291 4.0 3.7-4.2 545 4.2 3.9-4.4 836 4.1 3.9-4.3

30-44 452 4.5 4.3-4.8 964 4.5 4.3-4.7 1416 4.5 4.3-4.7

45-69 557 4.7 4.4-5.0 898 4.9 4.6-5.2 1455 4.8 4.6-5.1

18-69 1300 4.5 4.2-4.7 2407 4.6 4.3-4.8 3707 4.5 4.3-4.8

Table 90 shows that overall, 33.1% (95%CI= 25.1-41.1) had total cholesterol of ≥5.0 mmol/L or ≥190 mg/dl or were 
currently on medication for raised cholesterol. 

Overall there was a significant increase between the proportion of respondents who were aged 18-29 years 
old (16.8%, 95%CI= 10.7-22.8) who had high total cholesterol or were on medication for it, and those who were 
45-69 years old (47.1%, 95%CI= 37.8-56.4). The proportion of men aged 18-29 (15.2, 95%CI= 8.6-21.7) who had 
raised total cholesterol levels or were on medication was significantly lower than the other male age groups by 
at least one half (33.4% for those aged 30-44, 95%CI= 23.6-43.3 and 41.1% of those age 45-69, 95%CI= 32.4-49.8). 
The proportion of women aged 45-69 (50.8, 95%CI= 39.5-62.0) who had raised total cholesterol levels or were 
on medication was significantly higher than the other female age groups (28.6% for those aged 30-44, 95%CI= 
20.8-36.4 and 17.6% of those age 18-29, 95%CI= 10.4-24.8).

There was no statistically significant difference between men and women. Please see Annex 2 for total choles-
terol levels ≥6.2mmol/L.

Table 90. Percentage with total cholesterol ≥5.0 mmol/L or ≥190 mg/dl or who were currently on medication for 
raised cholesterol, by sex and age group 

Total cholesterol ≥ 5.0 mmol/L or ≥ 190 mg/dl or currently on medication for raised cholesterol

Age group
(years)

Men Women Both sexes

n % 95% CI n % 95% CI n % 95% CI

18-29 291 15.2 8.6-21.7 545 17.6 10.4-24.8 836 16.8 10.7-22.8

30-44 452 33.4 23.6-43.3 964 28.6 20.8-36.4 1416 30.2 22.1-38.3

45-69 557 41.1 32.4-49.8 898 50.8 39.5-62.0 1455 47.1 37.8-56.4

18-69 1300 32.0 24.5-39.5 2407 33.7 24.9-42.5 3707 33.1 25.1-41.1
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4.16.2 Urinary results for salt intake
The WHO recommendation is less than 5 grams of salt or 2 grams of sodium per person per day, regardless of 
whether it is through added salt, natural or processed foods. Dietary intake of sodium influences blood pressure 
levels and thus needs to be limited to reduce the risk of coronary heart disease and stroke.

Table 91 shows that the mean salt intake was 10.4 g/day (95%CI= 10.2-10.6), more than 5 times the WHO recom-
mended levels. Men had significantly higher mean salt intake (12.1 g/day, 95%CI= 11.9-12.3) than women (9.5 g/
day, 95%CI= 9.3-9.6). 

Overall, there was no statistically significant difference between the three age groups; however among women, 
those aged 30-44 had a significantly higher mean salt intake level (10.0, 95%CI= 9.8-10.2) than other age groups.

Table 91. Mean salt intake (g/day), by sex and age group

Mean salt intake (g/day)

Age group
(years)

Men Women Both sexes

n Mean 95% CI n Mean 95% CI n Mean 95% CI

18-29 66 11.8 11.1-12.5 108 9.2 8.9-9.5 174 10.2 9.9-10.6

30-44 104 12.3 11.8-12.8 197 10.0 9.8-10.2 301 10.8 10.5-11.1

45-69 136 12.0 11.5-12.5 196 9.0 18.8-9.2 332 10.2 9.9-10.5

18-69 306 12.1 11.9-12.3 501 9.5 9.3-9.6 807 10.4 10.2-10.6

4.17 Combined risk factors
The combination of risk factors for NCDs from STEP 1 and STEP 2 describes the percentage of survey participants 
with 0, 1-2, or 3-5 of the following risk factors:

•	 current daily smoker

•	 less than 5 servings of fruits & vegetables per day

•	 not meeting WHO recommendations on physical activity for health (<150 minutes of moderate activity 
per week, or equivalent)

•	 overweight or obese (BMI ≥25 kg/m2)

•	 raised BP (SBP ≥140 and/or DBP ≥90 mmHg or currently on medication for raised BP).

Table 92 shows that 32.5% (95%CI= 28.0-36.9) of men had 1-2 risk factors, 67.5% (95%CI= 63.1-72.0) had 3-5 risk 
factors and there was no significant level of respondents with 0 risk factors. 

There was no significant difference between the age groups, although there is a tendency for those with 1-2 risk 
factors to be young men, and those with 3-5 risk factors to be in the older age groups. 

Table 92. Percentage of men with 0, 1-2, or 3-5 of risk factors, by age group

Summary of Combined Risk Factors

Age group
(years)

Men

n % with 0 risk 
factors 95% CI % with 1-2 

risk factors 95% CI % with 3-5 
risk factors 95% CI

18-29 276 - - 40.0 32.0-47.9 60.0 52.1-68.0

30-44 426 - - 33.2 26.9-39.4 66.8 60.6-73.1

45-69 518 - - 27.1 21.3-33.0 72.9 67.1-78.7

18-69 1220 - - 32.5 28.0-36.9 67.5 63.1-72.0
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Table 93 shows that 31.9% (95%CI= 28.4-35.4) of women had 1-2 risk factors, 67.9% (95%CI= 64.4-71.4) had 3-5 
risk factors and 0.2% (95%CI= 0.0-0.5) had no risk factors. 

A significantly higher proportion of younger women aged 18-29 (44.9%, 95%CI= 40.0-49.9) had 1-2 risk factors 
compared to older women aged 45-69 (23.8%, 95%CI= 20.5-27.0). However, a significantly higher proportion of 
older women aged 45-69 (75.9%, 95%CI= 72.5-79.3) had 3-5 risk factors compared to younger women aged 18-
29 (54.7%, 95%CI= 49.9-59.6). 

Table 93. Percentage of women with 0, 1-2, or 3-5 of risk factors, by age group

Summary of Combined Risk Factors

Age group
(years)

Women

n % with 0 
risk factors 95% CI % with 1-2 

risk factors 95% CI % with 3-5 
risk factors 95% CI

18-29 487 0.3 0.0-0.8 44.9 40.0-49.9 54.7 49.9-59.6

30-44 899 0.0 0.0-0.0 32.0 27.0-36.9 68.0 63.1-73.0

45-69 858 0.3 0.0-0.9 23.8 20.5-27.0 75.9 72.5-79.3

18-69 2244 0.2 0.0-0.5 31.9 28.4-35.4 67.9 64.4-71.4

Table 94 shows that overall, 67.8% (95%CI= 64.5-71.0) of respondents had 3-5 risk factors, 32.1% (95%CI= 28.9-
35.4) had 1-2 risk factors, and 0.1% (95%CI= 0.0-0.3) had no risk factors. 

A significantly higher proportion of Tongans aged 18-29 (43.1%, 95%CI= 39.3-46.8) had 1-2 risk factors compared 
to those aged 45-69 (25.0%, 95%CI= 21.6-28.4). However, a significantly higher proportion of Tongans aged 45-
69 (74.8%, 95%CI= 71.3-78.3) had 3-5 risk factors compared to those aged 18-29 (56.7%, 95%CI= 53.1-60.4). 

There was no statistically significant difference between men and women.

Table 94. Percentage with 0, 1-2, or 3-5 of risk factors, both sexes combined

Summary of Combined Risk Factors

Age group
(years)

Both sexes

n % with 0 risk 
factors 95% CI % with 1-2 

risk factors 95% CI % with 3-5 
risk factors 95% CI

18-29 763 0.2 0.0-0.5 43.1 39.3-46.8 56.7 53.1-60.4

30-44 1325 0.0 0.0-0.0 32.4 27.6-37.1 67.6 62.9-72.4

45-69 1376 0.2 0.0-0.5 25.0 21.6-28.4 74.8 71.3-78.3

18-69 3464 0.1 0.0-0.3 32.1 28.9-35.4 67.8 64.5-71.0

Table 95. Percentage of eligible persons receiving drug therapy and counselling to prevent heart attacks and 
strokes, by age and sex

Percentage of eligible persons receiving drug therapy and counseling to prevent heart attacks and strokes

Age group
(years)

Men Women Both sexes

n % 95% CI n % 95% CI n % 95% CI

40-54 22 - - 49 - - 71 18.9 8.6-29.2

55-69 18 - - 50 44.7 24.6-64.7 68 34.0 16.5-51.6

40-69 40 - - 99 29.7 17.9-41.5 139 26.2 15.6-36.8
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4.18	 Difficulties

Participants were asked about their experiences with some common difficulties as a result of health problems. 
These results are separated by sex in annex 2.

4.18.1 Vision
Participants were asked if they have difficulty seeing, even if they were wearing glasses. 

Shown in table 96, most respondents had no difficulty seeing: 47.7%, 95%CI= 42.7-52.7, revealing more than one 
half of the respondents reporting some level of vision difficulties. 44.1% (95%CI= 40.2-48.0) reported having 
some difficulty, 6.9% said they had a lot of difficulty seeing (95%CI= 5.3-8.5) and 1.3% of respondents said they 
could not see at all (95%CI= 0.5-2.1). A significantly greater proportion of older Tongans aged 45-69 years old 
(55.9%, 95%CI= 51.0-60.8) reported no difficulty in seeing than the younger age groups (35.1% of those aged 
18-29 years, 95%CI= 25.9-44.2, and 47.7% of those aged 30-44, 95%CI= 43.2-52.2). The majority of Tongans aged 
18-29 reported some level of difficulty seeing (55.5%, 95%CI= 48.7-62.3); this age group were also the most com-
mon to report a lot of difficulty seeing (8.5%, 95%CI= 5.0-11.9).

Table 96. Percentage of people reporting difficulty seeing, both sexes combined

Difficulty seeing even if wearing glasses

Age 
group
(years)

Both sexes

n % No 
difficulty 95% CI % Yes- Some 

difficulty 95% CI % Yes- a lot 
of difficulty 95% CI % Cannot 

see at all 95% CI

18-29 727 35.1 25.9-44.2 55.5 48.7-62.3 8.5 5.0-11.9 1.0 0.0-2.1

30-44 1266 47.7 43.2-52.2 44.6 40.7-48.5 6.4 4.6-8.2 1.3 0.4-2.3

45-69 1282 55.9 51.0-60.8 36.1 31.8-40.4 6.5 5.0-8.0 1.4 0.1-2.7

18-69 3275 47.7 42.7-52.7 44.1 40.2-48.0 6.9 5.3-8.5 1.3 0.5-2.1

4.18.2  Hearing 

Participants were asked if they have difficulty hearing, even if they were using a hearing aid. 

As shown in table 97, most respondents had no difficulty hearing: 97.7%, 95%CI= 97.2-98.2. 2.1% (95%CI= 1.6-
2.5) reported having some difficulty, 0.2% said they had a lot of difficulty hearing (95%CI= 0.0-0.3) and 0.0% of 
respondents said they could not hear at all (95%CI= 0.0-0.1).

There were no significant differences between the age groups.

Table 97. Percentage of people reporting difficulty seeing, both sexes combined

Difficulty hearing, even if using a hearing aid?

Age 
group
(years)

Both sexes

n % No 
difficulty 95% CI % Yes-Some 

difficulty 95% CI % Yes-a lot 
of difficulty 95% CI % Cannot 

hear at all 95% CI

18-29 812 98.2 97.4-99.0 1.8 1.0-2.6 0.0 0.0-0.0 0.0 0.0-0.0

30-44 1410 97.4 96.5-98.3 2.2 1.5-2.9 0.4 0.0-0.8 0.0 0.0-0.0

45-69 1427 97.7 96.8-98.6 2.1 1.3-3.0 0.1 0.0-0.2 0.1 0.0-0.3

18-69 3649 97.7 97.2-98.2 2.1 1.6-2.5 0.2 0.0-0.3 0.0 0.0-0.1

4.18.3  Mobility 

Participants were asked if they have difficulty walking or climbing steps. 

Table 98 shows that most respondents had no difficulty with mobility: 94.1%, 95%CI= 93.1-95.1. 5.4% (95%CI= 
4.5-6.3) reported having some difficulty, 0.4% said they had a lot of difficulty walking or climbing steps (95%CI= 
0.2-0.7) and 0.0% of respondents said they could not walk or climb steps at all (95%CI= 0.0-0.1).
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There were no significant differences between the age groups.

Table 98. Percentage of people reporting difficulty walking or climbing steps, both sexes combined

Difficulty walking or climbing steps

Age 
group
(years)

Both sexes

n % No 
difficulty 95% CI % Yes- Some 

difficulty 95% CI % Yes- a lot 
of difficulty 95% CI % Cannot 

do at all 95% CI

18-29 812 93.9 91.9-95.9 5.6 3.6-7.5 0.5 0.0-1.0 0.0 0.0-0.0

30-44 1410 93.6 92.2-94.9 6.1 4.7-7.4 0.4 0.0-0.7 0.0 0.0-0.0

45-69 1426 94.8 93.1-96.6 4.6 2.7-6.4 0.5 0.1-0.9 0.1 0.0-0.3

18-69 3648 94.1 93.1-95.1 5.4 4.5-6.3 0.4 0.2-0.7 0.0 0.0-0.1

4.18.4  Memory 
Participants were asked if they have difficulty remembering things or concentrating. 

Table 99 shows that most respondents had no difficulty with memory or concentration: 97.8%, 95%CI= 97.3-98.4. 
1.9% (95%CI= 1.4-2.4) reported having some difficulty, 0.2% said they had a lot of difficulty remembering or 
concentrating (95%CI= 0.0-0.4) and 0.1% of respondents said they could not remember things or concentrate at 
all (95%CI= 0.0-0.1).

There were no significant differences between the age groups.

Table 99. Percentage of people reporting difficulty remembering or concentrating, both sexes combined

Difficulty remembering or concentrating

Age 
group
(years)

Both sexes

n % No 
difficulty 95% CI % Yes- Some 

difficulty 95% CI % Yes-a lot of 
difficulty 95% CI % Cannot 

do at all
95% 

CI

18-29 812 97.3 96.0-98.6 2.3 1.4-3.2 0.4 0.0-1.1 0.0 0.0-0.0

30-44 1410 98.2 97.4-99.0 1.8 1.0-2.6 0.0 0.0-0.0 0.0 0.0-0.0

45-69 1427 97.8 96.9-98.7 1.8 1.1-2.5 0.2 0.0-0.5 0.2 0.0-0.4

18-69 3649 97.8 97.3-98.4 1.9 1.4-2.4 0.2 0.0-0.4 0.1 0.0-0.2

4.18.5  Self-care 

Participants were asked if they have difficulty with self-care, such as washing all over or getting dressed. 

Table 100 shows that almost all respondents had no difficulty with self-care: 99.5%, 95%CI= 99.3-99.7. 0.4% 
(95%CI= 0.2-0.6) reported having some difficulty, and 0.1% of respondents said they could not take care of them-
selves at all (95%CI= 0.0-0.1). There were no respondents reporting ‘a lot of difficulty’ with self-care.

There were no significant differences between the age groups.

Table 100. Percentage of people reporting difficulty with self-care, both sexes combined

Difficulty with self-care, such as washing or getting dressed

Age 
group
(years)

Both sexes

n % No 
difficulty 95% CI % Yes- Some 

difficulty 95% CI % Yes-a lot 
of difficulty 95% CI % Cannot 

do at all 95% CI

18-29 812 99.2 98.5-99.9 0.8 0.1-1.5 - - 0.0 0.0-0.0

30-44 1410 99.8 99.5-100.0 0.2 0.0-0.4 - - 0.1 0.0-0.2

45-69 1427 99.4 99.0-99.9 0.4 0.1-0.8 - - 0.1 0.0-0.3

18-69 3649 99.5 99.3-99.7 0.4 0.2-0.6 - - 0.1 0.0-0.2
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4.18.6  Communication 
Participants were asked if they have difficulty with communicating when using their usual language. For exam-
ple understanding, or being understood by others. 

Table 101 shows that most respondents had no difficulty with communicating: 97.7%, 95%CI= 97.0-98.3. 0.2% 
(95%CI= 0.1-0.2) reported having some difficulty, 0.3% reported a lot of difficulty communicating (95%CI= 0.0-
0.5), and 1.9% of respondents said they could communicate at all (95%CI= 1.3-2.5). 

There were no significant differences between the age groups.

Table 101. Percentage of people reporting difficulty communicating, both sexes combined

Difficulty communicating

Age 
group
(years)

Both sexes

n % No 
difficulty 95% CI % Yes- Some 

difficulty 95% CI % Yes- a lot 
of difficulty 95% CI % Cannot 

do at all 95% CI

18-29 812 98.2 97.4-99.0 0.3 0.0-0.6 0.0 0.0-0.0 1.5 0.7-2.2

30-44 1410 97.8 96.6-98.9 0.1 0.0-0.3 0.3 0.0-0.7 1.8 0.9-2.7

45-69 1427 97.2 96.1-98.2 0.1 0.0-0.2 0.4 0.0-0.9 2.3 1.2-3.4

18-69 3649 97.7 97.0-98.3 0.2 0.1-0.2 0.3 0.0-0.5 1.9 1.3-2.5

4.19 Health care

4.19.1 Health care coverage
For the purposes of this survey, health insurance coverage was described as being enrolled with an organiza-
tion that pays for health care costs if you get sick or injured. Table 107 shows that a little over one in ten Tongans 
have health insurance.

There was no significant difference between age groups or men and women.

Table 102. Percentage of people who currently have health insurance, by age group and sex

Currently have health insurance

Age 
group
(years)

Men Women Both sexes

n % 95% CI n % 95% CI n % 95% CI

18-29 283 12.2 6.6-17.7 529 9.2 6.7-11.7 812 10.3 8.6-11.9

30-44 459 10.2 6.5-13.8 951 13.0 10.4-15.5 1410 12.0 9.8-14.2

45-69 548 11.5 7.2-15.8 879 11.0 7.7-14.3 1427 11.2 9.0-13.4

18-69 1290 11.2 9.1-13.3 2359 11.4 9.4-13.4 3649 11.3 9.8-12.8

Table 103 gives details of the types of health insurance people had. The majority of people with health insurance 
had mandatory health insurance plans, such as those required/provided by an employer (85.1%, 95%CI= 79.3-
90.8). 9.7% of respondents had a voluntary health insurance plan (95%CI= 5.0-14.4) and 5.2% had some other 
type of insurance (95%CI= 1.1-9.3).

There were no significant differences between the age groups.



T o n g a  R i s k  F a c t o r s  S T E P S  R E P O R T  2 0 1 7

66

Table 103. Percentage of people with given health insurance types, by age group, both sexes combined

Kind of health insurance

Age 
group
(years)

Both sexes

n % Mandatory health 
insurance plan 95% CI % Voluntary health 

insurance plan 95% CI % Other 95% CI

18-29 47 - - - - - -

30-44 114 85.2 76.8-93.5 13.1 5.4-20.8 1.7 0.0-3.9

45-69 99 81.4 73.2-89.6 6.7 2.5-10.8 11.9 1.4-22.4

18-69 260 85.1 79.3-90.8 9.7 5.0-14.4 5.2 1.1-9.3

Table 104 gives details of how respondents reported that they paid for health care services (medicines, consulta-
tions, treatment, admission or other patient care) in the previous 12 months. The majority  (66.6%, 95%CI= 64.8-
68.4) used household income to pay for health care (out of pocket expenditure). More than one quarter (27.7%, 
95%CI= 26.0-29.4) used savings (from a bank account); 14.8% (95%CI= 13.3-16.3) used funds from family mem-
bers or friends outside the household; 9.8% (95%CI= 8.9-10.8) sold items such as furniture, animals or jewellery; 
2.6% (95%CI= 2.0-3.1) borrowed funds from someone other than family or a friend; 1.2% (95%CI= 0.7-1.7) utilised 
payment from health insurance; and 6.5% (95%CI= 5.5-7.4) used some other financial source. 

Younger Tongans aged 18-29 were significantly more likely to use funds from a health insurance scheme (2.7%, 
95%CI= 0.9-4.5) than the older age groups (0.3% for those aged 45-69, 95%CI= 0.1-0.6). There were no other 
significant differences between the age groups.

Table 104. Percentage of people using given financial sources for health care payment, by age group, both sexes 
combined

Financial sources used to pay health expenditures

Age group
(years)

Both sexes

n

% Current 
income of 

any 
household 
members

95% CI % 
Savings 95% CI

% Payment or 
reimbursement 

from health 
insurance 

95% CI
% 

Sold 
items

95% CI

18-29 810 66.3 62.8-69.7 25.8 21.8-29.9 2.7 0.9-4.5 9.0 6.2-11.8

30-44 1406 66.0 63.7-68.4 28.8 25.9-31.7 1.1 0.5-1.7 10.0 8.7-11.2

45-69 1424 67.5 65.1-69.8 27.7 25.2-30.2 0.3 0.1-0.6 10.3 8.7-11.8

18-69 3640 66.6 64.8-68.4 27.7 26.0-29.4 1.2 0.7-1.7 9.8 8.9-10.8

Age group
(years)

%Family 
members or 
friends from 
outside the 
household

95% CI
%Borrowed from 
someone other 
than a friend or 

family
95% CI % 

Other 95% CI

18-29 15.1 12.1-18.2 3.4 2.0-4.7 7.5 4.9-10.0

30-44 14.6 12.1-17.1 2.6 1.7-3.5 6.6 5.1-8.2

45-69 14.7 12.2-17.2 2.0 1.0-2.9 5.7 3.8-7.5

18-69 14.8 13.3-16.3 2.6 2.0-3.1 6.5 5.5-7.4
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4.19.2 Health care utilization
Participants were asked if they ever had or currently have a non-communicable disease (NCD) such as cardiovas-
cular disease including heart disease and stroke, cancer, chronic respiratory disease, or diabetes.

Table 105 shows that overall, a little more than one in ten Tongans ever had or currently had an NCD: 10.5% of 
men (95%CI= 8.1-12.8) and 11.3% of women (95%CI= 10.1-12.4). There were no significant differences between 
the age groups or sexes.

Table 105. Percentage of people who currently or formerly had an NCD, by age group and sex

Currently have NCD

Age 
group
(years)

Men Women Both sexes

n % 95% CI n % 95% CI n % 95% CI

18-29 283 10.5 5.6-15.4 529 11.1 6.9-15.3 812 10.9 8.1-13.6

30-44 459 10.6 7.5-13.7 951 12.3 9.7-14.9 1410 11.7 9.6-13.8

45-59 548 10.3 7.1-13.5 879 10.3 8.2-12.4 1427 10.3 8.3-12.3

18-69 1290 10.5 8.1-12.8 2359 11.3 10.1-12.4 3649 11.0 9.7-12.3

Table 106 shows that overall, 7.2% (95%CI= 6.3-8.1) of Tongans had ever visited a health care facility due to an 
NCD they had, excluding hospitalizations.

There was no significant difference between the sexes or age groups.

Table 106. Percentage of people who had ever visited a health care facility for an NCD, by age group and sex

Visited any health care facility due to NCD

Age 
group
(years)

Men Women Both sexes

n % 95% CI n % 95% CI n % 95% CI

18-29 283 8.1 4.1-12.1 529 6.4 3.9-9.0 812 7.0 5.5-8.6

30-44 459 7.6 4.5-10.7 951 8.6 6.0-11.2 1410 8.3 6.0-10.5

45-69 548 6.5 4.3-8.6 879 5.9 4.3-7.5 1427 6.1 4.6-7.7

18-69 1290 7.3 5.9-8.7 2359 7.2 6.2-8.1 3649 7.2 6.3-8.1

Table 107shows that overall, 43.4% (95%CI= 37.2-49.7) of respondents had visited a health care facility due to an 
NCD in the last 30 days (excluding hospitalizations).

There was no significant difference between the sexes or age groups. 

Table 107. Percentage of people who visited a health care facility for an NCD in the last 30 days, by age group 
and sex

During the past 30 days , have you visited any health care facility due to an NCD

Age 
group
(years)

Men Women Both Sexes

n % 95% CI n % 95% CI n % 95% CI

18-29 21 - - 41 - - 62 47.7 25.9-69.6

30-44 33 - - 76 53.2 42.3-64.1 109 46.3 38.9-53.7

45-69 41 - - 60 31.7 19.7-43.6 101 36.0 24.4-47.5

18-69 95 36.7 29.4-44.1 177 47.2 39.0-55.4 272 43.4 37.2-49.7
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4.20 Access to services

4.20.1 Health care access
Participants were asked about, in the previous 6 months, to what extent they had been able to access health 
services as much as they needed, and what were the barriers to access, if any.

Table 108 shows that most people who accessed health care services in the previous 6 months were able to 
sometimes access services (35.3%, 95%CI= 33.5-37.1) or as much as they needed (34%, 95%CI= 31.7-36.2), but 
there these results are not statistically significant. Other respondents reported that they were able to access the 
health services that they needed most of the time (15.6%, 95%CI= 14.0-17.1). 7.5% (95%CI= 6.3-8.7) of respon-
dents were not able to access health services at all while 7.7% (95%CI= 6.5-8.9) of respondents did not need to 
access health services in the previous 6 months; there is no statistically significant difference between these two 
findings.

There was no significant difference between the different age groups for any response. There is further detail 
of the sex differences for this question in annex 2, but there were no significant difference between the sexes 
either.

Table 108. Percentage of people who visited a health care facility for an NCD in the last 30 days, by age group 
and sex

Access health care services

Age group
(years)

Both sexes

n
% As 

much as I 
needed

95% CI
% 

Most 
times

95% CI
% 

Some 
times 

95% CI % Not at 
all 95% CI

18-29 812 34.5 30.4-38.6 17.0 15.0-19.0 32.1 28.2-36.0 8.0 4.8-11.1

30-44 1410 33.4 29.9-36.9 15.6 13.2-18.0 35.5 32.0-39.0 8.0 5.6-10.4

45-69 1427 34.2 31.8-36.6 14.6 12.3-16.8 37.1 34.8-39.4 6.7 5.4-8.0

18-69 3649 34.0 31.7-36.2 15.6 14.0-17.1 35.3 33.5-37.1 7.5 6.3-8.7

Age group
(years)

% Have not needed 
to access health 

services
95% CI

18-29 8.4 5.6-11.3

30-44 7.5 5.0-10.1

45-69 7.5 5.9-9.1

18-69 7.7 6.5-8.9

4.20.2 Reasons/barriers to health care access
Participants were asked about what were the major reasons or difficulties which caused them to not be able to 
access health services as much as they needed. Respondents were able to indicate more than one of the follow-
ing, which are presented in table 109.

The vast majority (93.1%, 95%CI= 91.2-95.1) of respondents reported that they were healthy, in other words they 
did not need to visit a health facility. Otherwise, the most common barrier to accessing health services/facilities 
was given as ‘lack of information’, nearly one in ten respondents indicating this being a reason (9.1%, 95%CI=5.7-
12.4). The next most common reason was an absence of personal assistance (2.2%, 95%CI= 0.9-3.5), but there 
was no significant difference in the percentage who reported this as a barrier and any of the other responses.
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Table 109. Percentage of respondents providing given reasons / difficulties for not being able to access health 
services as much as needed

Reasons/barriers % 95% CI

“Healthy” (i.e. access not required) 93.1 91.2-95.1

Lack of information 9.1 5.7-12.4

Absence of personal assistance 2.2 0.9-3.5

Family has difficulty assisting me to access services/facility 0.6 0.0-1.2

Negative attitudes towards you at the service/facility 0.5 0.0-1.2

Cost of service/facility 0.5 0.0-1.1

Difficulty getting to service/facility 0.5 0.0-1.5

No services/facility 0.5 0.0-1.1

Family did not want to access services/facilities 0.4 0.0-0.9

Physical accessibility 0 -

5. COMPARISON WITH 2012 STEPS REPORT
Both surveys followed the WHO standardised survey sampling and data collection methodology, and both sur-
vey data weighted to the Tongan populations. To facilitate comparison, only data for 25-64 years are presented 
here. In this single age group, there were 2457 respondents in 2012 and XXXX respondents in 2017. Below are 
comparisons of some key findings from the two STEPS surveys with public health importance. The results with 
a green arrow show a positive or beneficial change since the 2012 survey, while results with a red arrow signify 
areas where further public health action may be focused.

5.1 Tobacco use
Prevalence of smoking tobacco has remained relatively stable since the 2012 STEPS survey. There has been a ten-
dency for prevalence of tobacco smoking to decline, but the changes are not significant.

Similarly, there were no significant changes in the average age of commencing smoking and the number of ciga-
rettes smoked per day, between the STEPS surveys of 2012 and 2017, although both metrics display a tendency 
towards improvement (shown in table 110).

Table 110. Tobacco use comparisons 2012-2017 for both sexes combined, age 25-64

2012 
result 95%CI 2017 

result 95%CI

Percentage who currently smoke tobacco 29.3 26.7-31.9 26.7 21.7-31.6
No 

significant 
change

Percentage who currently smoke tobacco daily 26.7 24.2-29.2 24.9 20.7-26.7
No 

significant 
change

Average age started smoking, among current 
daily smokers (years) 18.6 18.1-19.1 19.6 18.7-20.5

No 
significant 

change

Mean number of manufactured cigarettes 
smoked per day (by smokers of manufactured 
cigarettes)

12.0 10.8-13.3 10.3 9.0-11.6
No 

significant 
change

5.2 Alcohol consumption
As in table 111, the proportion of the population who are lifetime abstainers has increased significantly since 
2012, from 72.8% to 83.8%. However, the proportion of the population who did not drink alcohol in the previous 
12 months decreased by approximately 80%. There was no significant change in the percentage of respondents 
who were occasional drinkers (drank in the past 12 months but not the previous 30 days) or those who were cur-
rent drinkers (within the last 30 days). 
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Table 111. Alcohol consumption comparisons 2012-2017 for both sexes combined, age 25-64

2012 
result 95%CI 2017 

result 95%CI

Percentage who are lifetime abstainers 72.8 70.1-75.5 83.8 81.9-85.7

Percentage who are past 12 month abstainers 12.2 10.4-14.0 2.5 1.7-3.3

Percentage who drank alcohol in the past 12 
months (not current ) 5.7 4.4-6.9 4.0 3.1-4.8

No 
Significant 

change

Percentage who drank alcohol in the past 30 
days (current ) 9.3 7.6-11.1 9.8 7.1-12.5

No 
Significant 

change

5.3 Fruit and vegetable consumption
In general, the quality of the Tongan diet has declined since the STEPS survey of 2012, shown in table 112. The 
average number of days that respondents consumed fruit per week remained relatively steady at 3.4 days in 
2012 and 3.3 days in 2017. 

There have been significant decreases in the number of servings of fruit and vegetables being consumed per 
day (from 1.8 in 2012 to 0.8 in 2017 for fruits, and 2.1 to 0.8 for vegetables, respectively). The mean number of 
days that vegetables were consumed in a typical week has also decreased from 4.2 days to 3.8 days. Accordingly, 
the proportion of the surveyed population who ate less than 5 servings of fruit and/or vegetables on average 
per day has increased significantly, from less than three quarters (73.1%) of the population in 2012 to almost all 
respondents (97.3%) in 2017.

Table 112. Fruit and vegetable consumption in a typical week comparisons 2012-2017 for both sexes combined, 
age 25-64

2012 
result 95%CI 2017 

result 95%CI

Mean number of days fruit consumed 3.4 3.2-3.5 3.3 3.1-3.5
No 

Significant 
change

Mean number of servings of fruit consumed on 
average per day 1.8 1.7-2.0 0.8 0.7-0.9

Mean number of days vegetables consumed 4.2 4.1-4.3 3.8 3.6-4.0

Mean number of servings of vegetables 
consumed on average per day 2.1 2.0-2.3 0.8 0.6-1.0

Percentage who ate less than 5 servings of fruit 
and/or vegetables on average per day 73.1 70.1-76.1 97.3 95.1-99.4

5.4 Physical activity
As shown in table 118, the physical activity status of Tongans overall has not improved. Significantly more Ton-
gans (almost double) do not meet the WHO recommendations on physical activity for adults, which are:

	 150 minutes of moderate-intensity physical activity OR

	 75 minutes of vigorous-intensity physical activity OR

	An equivalent combination of moderate- and vigorous-intensity physical activity achieving at least 600 
MET-minutes.

 In 2012, 20.1% of Tongans achieved this compared to 39.0% in 2017. Furthermore, the proportion of the 
population who were not engaging in vigorous physical activity also increased from 64.8% in 2012 to 76.6% in 
2017, now more than three quarters of the whole population.
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Table 113. Physical activity levels comparison 2012-2017 for both sexes combined, age 25-64

2012 
result 95%CI 2017 

result 95%CI

Percentage not meeting the WHO 
recommendations on physical activity for 
health

20.1 17.9-22.3 39.0 32.4-45.6

Percentage not engaging in vigorous activity 64.8 62.2-67.4 76.6 72.5-80.6

5.5 Physical measurements

5.5.1  Overweight and obesity
Table 114 shows the change in status of population BMI and overweight/obesity between the latest STEPS 
surveys. There has unfortunately been an average increase in the BMI of STEPS respondents, from 33.1 kg/m2 in 
2012 to 35.4 kg/m2 in this survey. The overall BMI risk category of Tongans remains as obese. The percentage of 
Tongans who were classified as overweight or obese increased from 90.7% of the population to 94.7%, while the 
percentage of the population who were obese increased from 67.6% to more than three-quarters of all respon-
dents (79.4%). 

Table 114. Overweight and obesity measurement comparisons 2012-2017 for both sexes combined, age 25-64

2012 result 95%CI 2017 result 95%CI

Mean body mass index 
BMI (kg/m2) 33.1 33.5-33.2 35.4 35.0-35.8

Percentage who are overweight 
(BMI ≥ 25 kg/m2) 90.7 84.3-90.3 94.7 93.7-95.7

Percentage who are obese 
(BMI ≥ 30 kg/m2) 67.6 64.7-70.5 79.4 76.8-82.0

5.5.2  Blood pressure
As shown in table 120, the mean population SBP had remained relatively stable since 2012, but the mean popu-
lation DBP has significantly increased, from 78.2 mmHg in 2012 to 83.4 mmHg in 2017. Neither of the mean 
values (SBP or DBP) indicate overall population raised blood pressure.

The percentage of the population who do have raised BP has increased. In 2012 this was 27.6% of the popula-
tion while the 2017 survey shows that more than one third (37.8%) of the population have raised BP, although as 
noted earlier in this report, they may not necessarily know this.

Table 115. Blood pressure measurement comparisons 2012-2017 for both sexes combined, age 25-64

2012 
result 95%CI 2017 

result 95%CI

Mean SBP (mmHg), including those 
currently on medication for raised BP 129.2 128.3-130.1 131.2 129.9-132.5

No 
Significant 
change

Mean DBP (mmHg), including those 
currently on medication for raised BP 78.2 77.6-78.8 83.4 82.6-84.2

Percentage with raised BP (SBP ≥ 140 and/
or DBP ≥ 90 mmHg or currently on 
medication for raised BP)

27.6 25.2-30.0 37.8 35.0-40.6
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5.6 Biochemical measurements
Table 116 shows that there have been significant improvements in the result of total cholesterol measurements 
between 2012 and 2017. In 2012 the mean total blood cholesterol measurement was 5.1 mmol/L (which classified 
as raised total cholesterol), and this has decreased to 4.6 mmol/L in 2017.

Accordingly, the proportion of the surveyed population who had raised total cholesterol when measured, or re-
ported being on medication for raised cholesterol decreased from nearly half the respondents (48.8%) to a little 
over one third (34.0%).

Table 116. Total cholesterol measurement comparisons 2012-2017 for both sexes combined, age 25-64

2012 
result 95%CI 2017 

result 95%CI

Mean total blood cholesterol, including those 
currently on medication for raised cholesterol 
(mmol/L)

5.1 5.1-5.1 4.6 4.3-4.8

Percentage with raised total cholesterol 
 (≥ 5.0 mmol/L or currently on medication for 
raised cholesterol)

48.8 51.7-45.9 34.0 26.6-41.5

5.7 Combined risk factors for NCDs
The are 5 key risk factors which, when combined, indicate that a person is at high risk of developing an                 
irreversible NCD:

•	 Current daily smoking

•	 Inadequate fruit and vegetable intake

•	 Inadequate physical activity

•	 Overweight or obesity

•	 Raised blood pressure.

Statistically speaking, there has been no significant change in the percentage of the population with no risk fac-
tors, nor any change in the percentage of the population aged 45-64 years old who have 3 or more risk factors. 
However, there is a non-significant trend towards declining population health. Correspondingly, there has been 
a significant increase in the percentage of respondents with 3 or more risk factors for NCDs overall: 57.1% in 2012 
to 69.1% in 2017 (age range 25-64 years). There was also a significant increase in the population proportion with 
3 or more risk factors among those aged 25-44 years, from 52.8%  to 66.6%.

Table 117. Combined risk factor comparisons 2012-2017 for both sexes combined, age 25-64

2012 
result 95%CI 2017 

result 95%CI

Percentage with none of the above risk 
factors 1.3 0.0-2.6 0.2 -0.1-0.4

No 
significant 
change

Percentage with three or more of the above 
risk factors, aged 25 to 44 years 52.8 47.2-58.5 66.6 61.2-71.9

Percentage with three or more of the above 
risk factors, aged 45 to 64 years 66.9 60.5-73.3 72.5 67.5-77.5

No 
Significant 
change

Percentage with three or more of the above 
risk factors, aged 25 to 64 years 57.1 52.6-61.7 69.1 65.5-72.7
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6. DISCUSSION AND CONCLUSIONS

This section summarizes key findings on the noncommunicable disease risk factors in Tonga, which will provide 
an indication of the potential disease burden from developing and dying from an NCD. Please note that there is 
further data in the databook in Annex 2.

Almost all adults aged 18-69 years old in Tonga have a risk factor for an NCD: this survey finds that only 0.1% of 
the population do not exhibit some risk factor. Statistically speaking, this translates that 100% of Tongans have 
a risk factor for NCDs. The results of this survey found that more than two thirds (67.8%) of Tongans have at least 
3 risk factors for NCDs. These risk factors are reversible, so action must be taken to decrease the likelihood of 
these developing into chronic conditions (such as diabetes and heart disease) which are not only debilitating to 
a person, but potentially an immense burden on the health care system. The most apparent risk factors to be 
addressed are inadequate intake of fruit and vegetables, and inadequate physical activity.

6.1 Behavioural risk factors

Prevalence of tobacco smoking is still very high in Tonga (25%), especially among men (40%). Mostly, smokers 
smoke cigarettes daily (22.8% are current daily smokers) so there is plenty of opportunity to reduce smoking 
frequency if not quit entirely. Most smokers begin smoking towards the end of their school-age years, which 
presents an opportunity for formal schooling on the dangers of tobacco use. The vast majority of tobacco being 
used in Tonga are manufactured cigarettes, which also presents an opportunity to legislate for raised prices or 
import restrictions to reduce tobacco availability. Tongan smokers smoke just as much local tobacco (Tapaka 
Tonga) and hand-rolled cigarettes as manufactured cigarettes, which is further supporting the local production 
of tobacco. Introducing/strengthening legislation which restricts the ability for local tobacco production and 
incentivizes other crops is one way to reduce tobacco consumption.

The STEPS survey has found that among current smokers, there is demonstrable will to quit smoking, as more 
than half (57.7%) had attempted to quit smoking, which suggests there may be unmet demand for smoking ces-
sation assistance. 32.4% of respondents said that they were exposed to SHS, and even though this survey only 
covered those age 18-29, it is important to recognize that most likely means that minors are also exposed to SHS 
also. Social norms need to be changed and public understanding improved, to create smoke-free environments.

Although only 8.7% of Tongans were current drinkers, the proportion of men who were current drinkers was sig-
nificantly higher than women (14.7% versus 5.3%), this was especially evident among the younger age groups. 
There was also a significant increase in the percentage of women who were current drinkers between 2012 and 
2017 (2.8% to 5.3%). Targeted public health interventions (towards young males and/or women) could have sig-
nificant impact. Tongan public health authorities should maintain efforts to discourage heavy episodic drinking 
and reduced frequency of alcohol consumption.

Surveys of kava consumption are new to STEPS surveys in Tonga. There was no measurement of the amount 
of kava consumed, only whether a person does or does not consume kava. This is due to significant negative 
health effects being related to alcohol consumption, poor diet and sedentarism involved with occasions when 
kava is consumed. While 15.7% of the surveyed population were current kava drinkers, there was a marked dif-
ference between men and women: more than 10-fold more men were current kava drinkers than women. 60.2% 
of people who drink kava smoke while or after drinking kava, and approximately three quarters (74.7%) eat while 
or after drinking kava. Some effort may be required to alter socio-cultural practices to create a healthier setting 
for kava consumption, encouraging consumption of healthy foods.

Compared to many other Pacific island countries, Tongans’ consumption of fruits and/or vegetables is moder-
ate: 60.7% of respondents ate 1 or more servings of fruit and/or vegetables per day (given in databook, Annex 
2). However, on average only 1.5 servings were consumed per day, and fruit and/or vegetables were only con-
sumed on 3.4 and 3.8 days per week, respectively. Most concerning is that  the vast majority of Tongans do not 
meet the WHO recommendations of consuming ≥5 servings of fruit and/or vegetables per day (97.3%). It may 
be worthwhile to investigate the reasons for low consumption of fruit and vegetables, with a view to increasing 
accessibility while continued efforts to promote consumption are highly encouraged.
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More than half of the population always or often added salt before and when eating, particularly among those 
aged 18-29 (62.4%), which presents an important opportunity to change health behaviours. This proportion 
could be decreased by regulating that salt and condiments are removed from tables in restaurants, an approach 
which has proven successful in other Pacific island settings. Even fewer Tongans reported always or often con-
suming processed foods high in salt. However, consideration should be given to the fact that understanding 
about salt levels and processed foods may be confounding to some, especially in light of such low intake of 
fruit and vegetables and the finding that the majority (62.6%) of Tongans believed they consumed just the right 
amount of salt. More thorough nutritional intake studies may be warranted in Tonga to better understand popu-
lation knowledge and intake of unhealthy food and beverages.

Consumption of sugary drinks is high in Tonga – average consumption was 1.1 servings per day (with a prepon-
derance to be higher among younger people), and people added 0.9 teaspoons of sugar to drinks per day. Tonga 
will need to raise awareness on the risks of consuming too much sugar, what a sugary drink actually is, and to 
regulate places where sugary drinks are sold and consumed (e.g. in and around schools). 

Tongans are not particularly active with 39.8% not meeting the WHO recommendations on physical activity for 
health, more women than men. There are consistent results showing that young men engage in the most physi-
cal activity, and young women the least. For both sexes, the majority of physical activity is performed during 
work-related activities, but only a very small amount of physical activity is recreation-related. Compared to the 
first STEPS survey, there has been a concerning doubling of the percentage of people not meeting the WHO 
physical activity recommendations as well as an increase in the percentage who do not engage in vigorous 
physical activity. Programmes need to be designed that encourage and enable participation in physical activity, 
encompassing all of society but particularly focused on impacting young women. It is important to ensure that 
the demographics most in need have access to the equipment and environment to engage in physical activity, 
and feel socially comfortable to do so.

6.2 Historical risk factors
Overall in Tonga, most have had their blood pressure or blood sugar measured (73.8% and 54.6% respectively). 
Conversely, only 72.8% of Tongans had never had their total cholesterol measured and only 6.1% of women have 
been tested for cervical cancer. Screening of high-risk individuals is not high and cervical cancer services are not 
being utilized. As such, a strong health system and community support may be needed to enhance early diag-
nosis. Encouragement to have regular cervical cancer screening can be provided from respected community 
figures, while the health system can strengthen the reach of screening programmes.

Few (quarter to a third of the population) have also been given lifestyle advice from a doctor or health worker. 
Continued lifestyle advice and assistance from health professionals can prevent cardiovascular disease events, 
such as heart attack or a stroke, which have been experienced by 5.1% of respondents. People who see a tradi-
tional healer for raised blood pressure, diabetes or raised cholesterol are a clear minority (6.1%, 1.2% and 5.4%, 
respectively).

6.3 Physical risk factors

The mean BMI of Tongans was 35.0 kg/m2 with 93.2% of the population classified as overweight or obese 
(BMI≥25). A higher proportion of women than men were obese (82.8% compared to 66.8%, respectively) and 
women aged 30-44 and 45-69 were more likely to be obese. The prevalence of overweight and obesity in Tonga 
is among the highest in the Pacific, and compared to the first survey, there appears to be a significant increase in 
prevalence. Additional measures are urgently needed in Tonga to reduce overweight and obesity. Strategies can 
include modifying the physical environment, taxation measures to reduce affordability of unhealthy products, 
changing social norms regarding portion sizes, changing attitudes towards processed food and increasing avail-
ability and affordability of fresh fruit and vegetables, and supporting weight management programmes among 
others. Each of these strategies can also have a positive health effect on other NCD risk factors.

The mean waist/hip ratio for both men and women of all age groups was 0.9, indicating increased risk of NCDs, 
especially for women.
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In Tonga, 37.0% had raised blood pressure of SBP ≥140 and/or DBP ≥90 mmHg or were currently on medica-
tion; and 16.4% had raised blood pressure of SBP ≥160 and/or DBP ≥100 mmHg or were currently on medication 
(see Annex 2). Among those with raised blood pressure or were currently on medication, 85.4% were not on 
medication and had raised blood pressure (uncontrolled raised blood pressure), 9.3% were on medication and 
had raised blood pressure (ineffective treatment), and 5.3% were on medication and had normal blood pres-
sure (controlled blood pressure). It must be noted that as shown in section 4.9, many of those with raised blood 
pressure had not previously been diagnosed with raised blood pressure. Expansion of the WHO Package of 
Essential NCD Interventions (WHO PEN) protocol could help improve early diagnosis and adherence to treatment 
regimens. Community health facilities must remain well equipped with essential equipment and medications for 
managing NCD risk factors at all times.

6.4 Biochemical risk factors

Overweight and obesity also has implications on prevalence of diabetes – 28.3% of the population were catego-
rized as having impaired fasting glycaemia; nearly one third (31.2%) had raised blood glucose or were currently 
on medication for diabetes; and 7.5% were currently on medication for diabetes. Compared to the first STEPS 
survey, there has been an improvement in the prevalence of diabetes. There were no differences between men, 
women and age groups with Impaired Fasting Glycaemia. However, there were noticeable differences for those 
with raised blood glucose (or currently on medication for diabetes): it was far more common for those aged 30-
44 (39.3%) or 45-69 (48.3%) to have raised blood glucose or be on medication than those aged 18-29 (7.6%).

There was also a big difference between the percentages currently on medication between the age groups, 
although in this case there was no significant difference between those aged 18-29 (1.7%) and 30-44 (4.2%), but 
the proportion was much higher for those aged 45-69 (14.9%). There is clearly an age correlation with the onset 
of diabetes, showing that public health interventions should be focused on the youth.

Based on urinalysis, the mean salt intake of the population was determined to be 10.4 grams per day, double the 
WHO recommendations.

The interventions to improve these indicators would have to be multisectoral and include: making healthier 
choices and fresh local produce affordable and accessible; promoting consumption of healthier foods and water; 
and strengthening primary health care and NCD prevention and management through expansion of the WHO 
PEN protocols. 

Overall, the total cholesterol results are encouraging, with the mean total cholesterol level (4.5 mmol/L) being 
below the threshold for elevated total cholesterol. There has been an appreciable decrease in the percentage 
of respondents who had raised cholesterol or were on medication for it, since 2012, from 48.8% to 34.0%. These 
findings support the success of existing strategies to reduce the prevalence of hypercholesterolaemia and ef-
forts should be maintained. 

6.5	 Difficulties

This is the first STEPS survey for Tonga which includes research on health-related difficulties or impairments. 
The findings of the survey reveal chronic conditions which may be contributing to debilitation of some people, 
decreased productivity and well-being. These results may be sufficient to take further action alone, and/or will 
stimulate further inquiry to address a root cause. With the exception of visual difficulties, there was no significant 
differences in the findings for men and women or the different age groups.

The vast majority (97.7%) reported no difficulties with hearing, nor with mobility (94.1%), memory (97.8%), self-
care (99.5%), or communicating (97.7%).

Vision was a source of significantly more difficulty than the other metrics. 47.7% of respondents reported that 
they had no difficulty seeing, even if wearing glasses. Interestingly, it was more common for younger Tongans to 
report some level of visual difficulty than older Tongans.
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6.6 Health care

This is the first STEPS survey for Tonga which studies health system factors such as financing and utilization 
trends which reveals opportunities for health system alteration/adaptation so that people with NCDs can seek 
assistance more readily.

11.3% of respondents reported having health insurance, this was most commonly a mandatory health insurance 
plan (85.1% of respondents). Despite this, only 1.2% of respondents reported using health insurance to pay for 
health care. Most respondents paid for health care using their own income, or that of household members and 
friends. It was also common for people to draw on savings for health care payments and 9.8% of respondents 
reported that they had to sell items to get the funds for health care payments. These figures indicate that a large 
percentage of Tongans are paying for health care services out of their own pocket, even though it has been es-
timated that approximately 10% of total health expenditure is from household out-of-pocket payments, mainly 
to traditional healers. Further investigation may be warranted to determine what direct costs are incurred that 
require payment by the patients and the magnitude.

One in ten respondents reported having or formerly having an NCD, while only 7.2% had ever visited a health 
care facility because of an NCD. Only 1.3% of people visited a health care facility because of an NCD in the previ-
ous 30 days. Further research may be required to determine the reason for some people with NCDs not regu-
larly, or ever, seeking health care.

6.7 Access to services

The results of this survey show that mostly, people were not able to access health care services when they 
needed it. It was most common (35.5%) for people to report that they ‘sometimes’ were able to access health 
care services when they needed to, while only 34% actually received health care services when they needed to. 
A multiple selection question was asked about the reasons for not accessing health services/facilities as much as 
needed, and 9.1% of respondents reported a lack of information, among other reasons.

This report provides current information on the prevalence and magnitude of key NCDs and their modifiable risk 
factors. Some results in this recent STEPS survey are encouraging for NCD control in Tonga, although the com-
parison with previous surveys reveals that challenges remain and efforts need to be continuous over coming 
years in order to see improved results in future. This report will inform allocation of resources and modification 
of interventions. This will, in turn, also be useful for identifying priorities and interventions for development of 
updated National Strategic Health Plans and a renewed National NCD Action Plan.

Repeating the NCD STEPS survey in the future will allow monitoring of progress towards achieving the 9 volun-
tary global targets, mapping of trends over time, and inform interventions and strategic modifications required 
to reduce NCDs in the population. 
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7. RECOMMENDATIONS
In accordance to the objectives outlined in the global and regional action plans to reduce NCDs, the following 
strategies are recommended for Tonga:

Strengthen governance and leadership

1) Evaluate progress in implementation of the National NCD Action Plan 2010-2017 and National Health 
Strategic Plan 2016-2020 with all relevant stakeholders (e.g. ministries, civil society, and communities).

2) Develop a new multisectoral strategic health plan and strategic plan for NCDs. Involve stakeholders from 
different sectors throughout the process to ensure ownership and buy-in.

3) Work with other sectors to integrate NCD issues and approaches in other sectoral plans.

4) Elicit highest level of political commitment. For example, consider establishment of an appropriate mul-
tisectoral governance and/or implementation mechanism (e.g. foundations, task forces, committees or 
coalitions) for shared leadership, policy coherence and mutual accountability.

5) Secure adequate and increased resources for health promotion and NCDs.

Support quality surveillance and public health information system and practices

1) Maintain the NCD STEPS surveillance system. Repeat NCD STEPS surveys at 5- to 7-year intervals, prefer-
ably in 2024 and 2029.

2) Monitor trends and determinants of NCDs, and use data for action.

3) Strengthen and utilize other surveillance mechanisms and evaluation methods to measure effectiveness 
of strategies and interventions (e.g. school-based surveys, cross-sectional surveys).

Implement strategies to address NCD risk factors

1) Accelerate implementation of the WHO Framework Convention on Tobacco Control.

- Increase excise tax through amendment of relevant legislation or regulations to make tobacco 
products less affordable.

- Strengthen actions to restrict local tobacco production and increase incentives for other agricul-
ture.

- Strengthen enforcement of tobacco control legislation to create smoke-free indoor environ-
ments and reduce exposure to ETS.

- Provide comprehensive cessation services, especially for men.

- Target women and youth in mass education programmes and campaigns.

- Consider other strategies such as a policy requiring MOH to hire only non-smokers.

2) Consider adaptation and implementation of policy action areas in the WHO ACTIVE technical package 
for increasing physical activity.

3) Develop guidelines or policy measures that engage relevant sectors, such as food producers and manu-
facturers, to:

- Reduce levels of sodium in prepared or processed food;

- Reduce free and added sugars in food and non-alcoholic beverages;
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- Impose taxes on sugar-sweetened beverages and sugar;

- Reduce portion size and energy density of foods;

- Increase affordability of fruit and vegetables.

4) Create health-enabling environments and settings (e.g. villages, workplaces, schools, markets).

- Introduce settings-based policies such as smoking ban in schools, workplaces, markets and vil-
lages;

- Encourage establishment and improvement of local markets to promote the sale of local fresh 
produce;

- Remove salty/sugary condiments from tables in restaurants;

- Enhance marketing of fresh whole foods;

- Introduce policy to regulate sale of sugary drinks sold in and around schools;

- Raise awareness on the health risks of consuming too much sugar;

- Introduce settings-based policies to promote physical activity;

- Improve access to and availability of fruits and vegetables through collaborations with other 
ministries and agencies. Options include supporting home gardens, controlling prices at road-
side market stalls, tenancy renewals to be subjected to having a minimum garden (e.g. bread-
fruit, taro, and banana), and removal of VAT and import tax;

- conduct workplace physical activity programmes such as weekly sessions for staff during work-
ing hours

- organize community-based programmes that would encourage women to be physically active 
through collaborations with churches, women’s groups and relevant government ministries.

Establish and maintain coalitions and partnerships

1) Build coalitions and partnerships across sectors beyond the authority of the Ministry of Health such as 
food importation, trade, tax, commercial investment and agriculture to address NCD risk factors.

2) Collaborate with media and civil society organizations including faith-based organizations to implement 
programmes and support advocacy and education. 

Strengthen health systems 

1) Expand implementation of the WHO package of essential NCD interventions (PEN) in primary care to 
prevent and control NCDs towards the attainment of universal health coverage.

- establish clinical practice guidelines;

- scale up early detection of major NCDs;

- provide counselling and patient education (e.g. brief advice);

- provide cancer screening and encouragement to access it;

- provide access to drug therapy to control diabetes and hypertension;

- ensure availability of basic equipment and tools;

2) Reduce barriers to health care utilisation: provide information to inform all demographics of the public 
about how the health system works and the most effective ways of interacting with it, in a manner that 
is appropriate to the cultural setting and builds trust that the health care system is available to support 
them.
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ANNEX

Annex 1 Tonga STEPS Survey Questionnaire

Annex 2 Suplementary data book of the Tonga STEPS Survey

Annex 3 Sample description

Annex 4 STEPS Field Survey Staff
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Demographic Information Results

Highest level of 
education

Description: Highest level of education achieved by the survey respondents.

Instrument question:

•	What is the highest level of education you have completed?

Highest level of education

Age Group
(years)

Men

n % Pre-
school

% Primary 
school

% Lower     sec-
ondary

% Upper 
secondary

% Technical & Voca-
tional % Tertiary

18-29 299 - 1.0 11.0 54.8 20.1 13.0

30-44 491 - 2.2 19.8 52.3 13.8 11.8

45-69 579 - 6.6 31.3 46.1 6.6 9.5

18-69 1369 - 3.8 22.7 50.3 12.1 11.1

                                Highest level of education

Age Group
(years)

Women

n % Pre-
school

% Primary 
school

% Lower     
secondary

% Upper 
secondary

% Technical  & 
Vocational

% Tertiary

18-29 566 0.0 1.2 8.3 64.0 11.5 15.0

30-44 996 0.0 1.3 15.9 62.0 8.7 12.0

45-69 927 0.2 7.8 25.9 53.1 5.4 7.7

18-69 2489 0.1 3.7 17.9 59.1 8.1 11.1

Martial status

Description: Marital status of survey respondents.

Instrument question:

•	What is your marital status?

Marital status

Age Group
(years)

Men

n % Never 
married % Married % Defacto % Widowed % Separated %Divorced

18-29 299 55.9 42.8 0.7 0.3 0.3 0.0
30-44 491 15.1 81.9 0.8 0.6 0.8 0.8
45-69 579 6.6 81.0 0.5 9.0 2.1 0.9
18-69 1369 20.4 73.0 0.7 4.1 1.2 0.7

Marital status

Age Group
(years)

Women

n % Never 
married % Married % Defacto % Widowed % Separated %Divorced

18-29 564 42.7 55.3 1.1 0.0 0.7 0.2
30-44 996 9.6 894.7 1.1 1.2 2.3 1.0
45-69 927 8.1 75.0 0.6 12.4 1.6 2.3
18-69 2487 16.6 74.4 0.9 5.1 1.7 1.3
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Employment 
status

Description: Proportion of respondents in paid employment and those who are unpaid.  Unpaid 
includes persons who are non-paid, students, homemakers, retired, and unemployed.

Instrument question:

•	Which of the following best describes your main work status over the past 12 months?

***Employer (producing goods or services for sale, running a business with paid employees)

Employment status

Age Group
(years)

Men

n % Employer % Self-        
employed

% Employee-salary 
public sector

% Employee-salary          
private sector % Unpaid

18-29 295 0.7 2.7 9.5 18.6 68.5
30-44 490 3.5 8.8 15.5 22.0 50.2
45-69 578 3.8 10.6 12.5 13.7 59.5
18-69 1362 3.0 8.2 12.9 17.8 58.1

Employment status

Age Group
(years)

Women

n % Employer % Self-          
employed

% Employee-salary 
public sector

% Employee-salary          
private sector % Unpaid

18-29 563 1.4 3.9 6.7 9.6 78.3
30-44 996 1.0 6.7 11.1 8.7 72.4
45-69 926 1.5 5.7 7.7 7.0 78.1
18-69 2485 1.3 5.7 8.9 8.3 75.9

Unpaid 
work and 
unem-
ployed

Description: Proportion of respondents in unpaid work.

Instrument question:

•	Which of the following best describes your main work status over the past 12 months?

Unpaid work and unemployed

Age Group
(years)

Men

n
% Producing 
goods own 

use

% Non-paid 
(unpaid fam-

ily worker)
% Volunteer % Student

% Home duties % Retired

18-29 206 17.5 19.4 2.9 22.3 37.9 0.0
30-44 247 28.7 31.6 1.6 3.6 34.0 0.4
45-69 345 29.6 27.0 6.1 0.6 32.8 4.1
18-69 798 26.2 26.4 3.9 7.1 34.5 1.9

Unpaid work and unemployed

Age Group
(years)

Women

n
% Producing 
goods own 

use

% Non-paid 
(unpaid fam-

ily worker)
% Volunteer % Student

% Home duties % Retired

18-29 444 7.0 14.0 0.9 15.1 63.1 0.0

30-44 721 12.6 18.2 0.6 1.7 67.0 0.0

45-69 724 15.3 17.5 1.1 0.0 64.0 2.1

18-69 1889 12.3 16.9 0.8 4.2 64.9 0.8
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Religious Affiliations Description: Proportion of respondents in religious affiliations.

Instrument question:

•	What is your religious affiliations?

Religious Affiliations

Age Group
(years)

Both Sexes

n % FWC % RC % LDS % FCOT
% COT % Tokaikolo

18-29 827 35.8 13.9 21.2 14.1 6.0 1.7
30-44 1440 37.2 14.6 20.9 12.8 6.2 1.9
45-69 1467 41.6 13.4 17.9 12.1 7.4 1.8
18-69 3734 38.6 14.0 19.8 12.9 6.6 1.8

Age Group
(years)

Both Sexes

% Moui ia 
Kalaisi % AC % SDA % AOG % Others*

18-29 0.4 0.7 2.8 3.1 0.2
30-44 0.5 0.3 1.9 2.8 0.8
45-69 0.6 0.4 2.0 1.4 1.4
18-69 0.5 0.4 2.1 2.4 0.9

* Others (CCOT, Gospel Church, Bahai Faith, Buddhist, Salvation Army, Jehovah’s Witnesses)

Estimated household earnings

Description: summary of participant household earnings by quintile.

Instrument question:

•	 If you don’t know the amount, can you give an estimate of the annual household 
income if I read some options to you?

Estimated household earnings
Men

Age Range n % $1-500 % $501-$1000 %$1001-$2000 %More than $2000
18-29 297 39.1 31.6 14.1 15.2
30-44 491 32.6 33.0 14.9 19.6
45-69 579 34.4 30.2 15.9 19.5
18-69 1367 34.7 31.5 15.1 18.6

Estimated household earnings
Women

Age Range n % $1-500 % $501-$1000 %$1001-$2000 %More than $2000
18-29 563 33.6 36.1 15.6 14.7
30-44 996 33.1 34.6 13.9 18.4
45-69 927 37.0 29.0 16.1 17.9
18-69 2486 34.7 32.9 15.1 17.4
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Estimated household earnings
Both Sexes

Age Range n % $1-500 % $501-$1000 %$1001-$2000 %More than $2000
18-29 860 35.5 34.5 15.1 14.9
30-44 1487 33.0 34.1 14.2 18.8
45-69 1506 36.0 29.5 16.0 18.5
18-69 3853 34.7 32.4 15.1 17.8

Tobacco Use:

Daily smoking Description: Percentage of current daily smokers among smokers.

Instrument questions:

•	Do you currently smoke any tobacco products, such as cigarettes, cigars, or pipes?

•	Do you currently smoke tobacco products daily?

Current daily smokers among smokers

Age Group

(years)

Men Women Both Sexes

n % Daily 
smokers 95% CI n % Daily 

smokers 95% CI n % Daily 
smokers 95% CI

18-29 129 97.3 94.0-100.0 99 87.3 77.8-96.8 228 93.0 87.1-98.9
30-44 224 92.9 88.3-97.4 184 91.9 85.9-97.9 408 92.4 88.4-96.4
45-69 204 94.5 90.9-98.0 110 92.7 87.7-97.6 314 93.8 91.3-96.4
18-69 557 94.5 90.9-98.1 393 90.9 87.5-94.2 950 93.0 89.9-96.1

Manufactured cigarette 
smokers

Description: Percentage of smokers who use manufactured cigarettes among daily smokers 
and among current stokers.

Instrument questions:

•	Do you currently smoke any tobacco products, such as cigarettes, cigars, or pipes?

•	Do you currently smoke tobacco products daily?

•	On average, how many of the following products do you smoke each day?
      

Smoking Manufactured cigarette daily

Age Group

(years)

Men Women Both Sexes

n
% Manu-
factured 
cigarette 
smoker

95% CI n
% Manu-
factured 
cigarette 
smoker

95% CI n
% Manu-
factured 
cigarette 
smoker

95% CI

18-29 77 88.6 78.0-99.3 61 95.1 88.6-100.0 154 85.8 80.1-91.4
30-44 108 89.9 80.1-99.8 117 96.2 92.6-99.8 241 88.1 82.8-93.5
45-59 90 89.0 79.2-98.7 64 91.1 79.4-100.0 168 85.2 78.4-92.0
18-69 275 89.2 81.9-96.6 242 94.6 90.5-98.8 563 86.6 83.3-90.0

Manufactured cigarette 
smokers

Description: Percentage of current smokers who smoke each of the following products.

 Instrument questions: (T5 Multiple Answers)

•	 Manufactured Cigarettes, Hand-rolled cigarettes, pipes full of tobacco, Cigars, Local 
Tobacco and others.
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Smoking Manufactured cigarette among current smokers

Age Group

(years)

Men Women Both Sexes

n
% Manu-
factured 
cigarette

95% CI n
% Manu-
factured 
cigarette 

95% CI n
% Manu-
factured 
cigarette 

95% CI

18-29 77 88.6 78.0-99.3 61 95.1 88.6-100.0 154 85.8 80.1-91.4
30-44 108 89.9 80.1-99.8 117 96.2 92.6-99.8 241 88.1 82.8-93.5
45-59 90 89.0 79.2-98.7 64 91.1 79.4-100.0 168 85.2 78.4-92.0
18-69 275 89.2 81.9-96.6 242 94.6 90.5-98.8 563 86.6 83.3-90.0

Smoking Hand rolled cigarette among current smokers

Age Group

(years)

Men Women Both Sexes

n % Hand 
rolled 95% CI n

% 
Hand 
rolled 

95% CI n % Hand 
rolled 95% CI

18-29 11 57.4 15.6-99.1 10 88.5 70.3-100.0 21 71.6 38.3-100.0
30-44 25 97.9 92.6-100.0 33 90.2 79.3-100.0 58 93.3 87.2-99.4
45-59 27 82.7 62.9-100.0 10 100.0 100.0-100.0 37 86.1 69.8-100.0
18-69 63 84.0 64.4-100.0 53 91.1 84.9-97.4 116 87.3 74.9-99.6

Smoking Local Tobacco among current smokers

Age Group

(years)

Men Women Both Sexes

n % Local 
Tobacco 95% CI n % Local 

Tobacco 95% CI n % Local 
Tobacco 95% CI

18-29 21 71.6 38.3-100.0 37 92.7 86.4-99.1 121 95.2 90.8-99.6
30-44 58 93.3 87.2-99.4 63 98.5 95.5-100.0 207 95.9 93.2-98.5
45-59 37 86.1 69.8-100.0 42 93.1 83.5-100.0 165 91.1 83.8-98.5
18-69 116 87.3 74.9-99.6 142 95.5 91.8-99.1 493 94.2 91.2-97.2

Amount of tobacco used 
among daily smokers by type

Description: Mean amount of tobacco used by daily smokers per day, by type.

Instrument questions:

•	Do you currently smoke any tobacco products, such as cigarettes, cigars, or pipes?

•	Do you currently smoke tobacco products daily?

•	On average, how many of the following products do you smoke each day?

Mean amount of tobacco used by daily smokers by type
Age 

Group

(years)

Men

n Mean # of manu-
factured cig. 95% CI n

Mean # of 
hand-rolled 

cig.
95% CI n

Mean # of 
pipes of 
tobacco

95% 
CI

18-29 68 12.4 9.2-15.5 7 8.6 5.0-12.1 - - -
30-44 92 10.8 8.2-13.4 24 13.8 10.8-16.8 - - -
45-69 82 9.4 8.2-10.7 23 8.4 5.3-11.4 - - -
18-69 242 10.8 9.2-12.5 54 10.9 8.3-13.4 - - -
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Mean amount of tobacco used by daily smokers by type

Age 
Group
(years)

Men

n
Mean # of cigars, 
cheerots, cigaril-

los
95% CI n

Mean # of 
Local Tobacco 

(Tapaka Tonga)
95% CI n

Mean # 
of other 
type of 
tobacco

95% CI

18-29 - - - 75 9.5 7.3-11.6 - - -
30-44 - - - 130 9.4 7.6-11.2 - - -
45-69 - - - 110 10.3 8.2-12.3 - - -
18-69 - - - 315 9.7 8.3-11.1 - - -

Mean amount of tobacco used by daily smokers by type

Age
 Group
(years)

Women

n Mean # of manu-
factured cig. 95% CI n

Mean # of 
hand-rolled 

cig.
95% CI n

Mean # of 
pipes of 
tobacco

95% 
CI

18-29 55 7.7 6.1-9.2 7 2.7 1.3-4.1 - - -
30-44 107 10.1 8.4-11.8 28 9.7 6.4-13.0 - - -
45-59 59 11.0 7.6-14.5 9 11.9 3.8-20.0 - - -
18-69 221 9.7 8.9-10.4 44 8.7 6.0-11.3 - - -

Mean amount of tobacco used by daily smokers by type

Age 
Group
(years)

Women

n
Mean # of cigars, 
cheerots, cigaril-

los
95% CI n

Mean # of 
Local Tobacco 

(Tapaka Tonga)
95% CI n

Mean # 
of other 
type of 
tobacco

95% CI

18-29 - - - 33 8.3 4.5-12.1 - - -
30-44 - - - 61 10.5 7.2-13.8 - - -
45-69 - - - 40 9.2 6.0-12.4 - - -
18-69 - - - 133 9.6 7.6-11.6 - - -

Mean amount of tobacco used by daily smokers by type

Age 
Group
(years)

Both Sexes

n
Mean # of 

manufactured 
cig.

95% CI n
Mean # of 

hand-rolled 
cig.

95% CI n
Mean # of 
pipes of 
tobacco

95% 
CI

18-29 123 10.3 8.3-12.3 14 5.3 2.3-8.2 - - -
30-44 199 10.4 9.2-11.7 52 11.5 8.9-14.1 - - -
45-69 141 10.1 9.1-11.1 32 9.1 7.7-10.6 - - -
18-69 462 10.3 9.3-11.3 98 9.9 7.7-12.0 - - -

Mean amount of tobacco used by daily smokers by type

Age 
Group
(years)

Both Sexes

n
Mean # of 

cigars, cheerots, 
cigarillos

95% CI n
Mean # of Local 

Tobacco (Tapaka 
Tonga)

95% CI n
Mean # 
of other 
type of 
tobacco

95% CI

18-29 - - - 108 9.1 7.1-11.1 - - -
30-44 - - - 191 9.8 8.1-11.5 - - -
45-69 - - - 150 10.0 8.0-12.0 - - -
18-69 - - - 448 9.7 8.4-11.0 - - -
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Former daily 
smokers and 
former smokers

Description: Percentage of former daily smokers among all respondents and among ever daily 
smokers, and the mean duration, in years, since former smokers quit smoking.

Instrument questions:

•	Do you currently smoke any tobacco products, such as cigarettes, cigars, or pipes?

•	 Do you currently smoke tobacco products daily?

•	 In the past did you ever smoke any tobacco products?

•	 In the past, did you ever smoke daily?

•	 How old were you when you stopped smoking?

Former daily smokers among all respondents

Age Group
(years)

Men Women Both Sexes

n
% Former 

daily 
smokers

95% CI n
% For-

mer daily 
smokers

95% CI n
% Former 

daily 
smokers

95% CI

18-29 293 6.0 2.6-9.3 552 7.3 2.8-11.8 845 6.8 4.0-9.6
30-44 475 10.6 4.9-16.2 983 8.7 6.5-10.8 1458 9.3 6.5-12.1
45-69 564 19.7 12.5-26.9 918 5.1 3.0-7.1 1482 10.6 7.1-14.2
18-69 1332 13.0 8.5-17.6 2453 7.1 5.0-9.1 3785 9.2 6.7-11.7

Former daily smokers among ever daily smokers

Age Group
(years)

Men Women Both Sexes

n
% Former 

daily 
smokers

95% CI n
% For-

mer daily 
smokers

95% CI n
% Former 

daily 
smokers

95% CI

18-29 139 12.5 5.6-19.4 117 31.6 16.1-47.0 256 21.4 12.8-30.1
30-44 258 20.2 11.1-29.3 252 33.2 27.4-39.0 510 26.7 20.7-32.7
45-69 295 36.8 26.2-47.4 143 32.3 23.0-41.5 438 35.3 26.8-43.9
18-69 692 25.2 17.4-33.1 512 32.6 26.2-39.0 1204 28.4 22.2-34.6

Mean years since cessation

Age Group
(years)

Men Women Both Sexes

n Mean 
years 95% CI n Mean 

years 95% CI n Mean 
years 95% CI

18-29 21 2.9 0.8-5.0 47 3.5 2.7-4.3 68 3.3 2.6-4.1
30-44 56 11.1 6.5-15.6 100 8.1 6.7-9.4 156 9.2 7.7-10.6
45-69 111 17.2 13.8-20.6 51 18.3 14.7-21.9 162 17.6 15.3-19.8
18-69 188 13.4 10.8-16.1 198 9.5 8.0-11.1 386 11.4 9.8-12.9

Advice to stop smoking Description: Percentage of current smokers who have been advised by a doctor or other 
health worker to stop smoking, among those smokers who have had a visit to a doctor 
or other health worker in the past 12 months.

Instrument questions:

•	Do you currently smoke any tobacco products, such as cigarettes, cigars, or pipes?

•	During any visit to a doctor or other health worker in the past 12 months, were you 
advised to quit smoking tobacco?
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Current smokers who have been advised by doctor to stop smoking

Age Group
(years)

Men Women Both Sexes

n
% Advised 

to stop 
smoking

95% CI n
% Advised 

to stop 
smoking

95% CI n
% 

Advised 
to stop 

smoking
95% CI

18-29 109 48.4 29.3-67.5 82 51.9 37.3-66.6 191 50.0 37.9-62.0
30-44 171 45.9 35.6-56.3 147 64.7 52.2-77.3 318 54.8 44.2-65.3
45-69 161 57.6 44.5-70.8 95 53.1 38.3-67.9 256 56.0 45.3-66.6
18-69 441 50.5 39.0-62.0 324 58.2 49.1-67.2 765 53.8 44.2-63.4

Alcohol Consumption :

Stopping drinking due to health 
reasons

Description: Percentage of former drinkers (those who did not drink during the past 
12 months) who stopped drinking due to health reasons, such as a negative impact 
of drinking on your health or as per advice of a doctor or other health worker among 
those respondents who drank in their lifetime, but not in the last 12 months.

Instrument questions:

•	Have you consumed any alcohol in the past 12 months?

•	Did you stop drinking due to health reasons, such as a negative impact of drinking 
on your health or as per advice of your doctor or other health worker?

Stopping drinking due to health reasons

Age Group
(years)

Men Women Both Sexes

n
% stop-

ping due 
to health 
reasons

95% CI n
% stop-

ping due 
to health 
reasons

95% CI n
% stop-

ping due 
to health 
reasons

95% CI

18-29 11 - - 13 - - 24 - -
30-44 18 - - 19 - - 37 - -
45-69 31 - - 13 - - 49 - -
18-69 60 15.2 1.5-29.0 49 - - 109 19.7 4.6-34.7

*NOTE N<50: N is too small to report the percentage.

Frequency of alcohol 
consumption

Description: Frequency of alcohol consumption in the past 12 months among those respon-
dents who drank in the last 12 months.

Instrument question:

•	During the past 12 months, how frequently have you had at least one alcoholic drink?

Frequency of alcohol consumption in the past 12 months

Age 
Group
(years)

Men

n
% 

Dai-
ly

95% CI
% 5-6 
days/ 

wk
95% CI

% 3-4 
days/ 

wk
95% CI

% 1-2 
days/ 

wk
95% CI

% 1-3 
days/ 
mnth

95% CI

% 

< 
once/ 
mnth

95% CI

18-29 111 6.0 0-15.8 0.8 0.0-2.5 2.7 0.0-7.2 28.6 11.8-45.4 28.3 16.6-40.1 33.5 14.1-53.0
30-44 137 4.3 0-9.3 1.1 0.0-2.8 5.6 3.2-8.0 16.5 10.5-22.5 47.5 37.4-57.7 24.9 14.8-35.1
45-59 90 2.4 0-5.5 4.7 1.3-8.1 4.5 0.0-9.3 30.9 19.4-42.4 25.1 11.9-38.4 32.4 23.0-41.9
18-69 338 4.4 0-9.0 1.9 0.6-3.2 4.3 2.7-5.9 24.3 18.2-30.4 35.3 27.8-42.9 29.8 20.9-38.6



T o n g a  R i s k  F a c t o r s  S T E P S  R E P O R T  2 0 1 7

131

Frequency of alcohol consumption in the past 12 months

Age 
Group
(years)

Women

n % 
Daily 95% CI

% 5-6 
days/ 
week

95% CI
% 3-4 
days/ 
week

95% CI
% 1-2 
days/ 
week

95% CI
% 1-3 
days/ 

month
95% CI

% 

< 
once a 
month

95% CI

18-29 65 1.0 0.0-3.3 5.3 0.0-14.6 3.2 0.0-7.0 21.3 3.8-38.8 43.3 29.1-57.4 25.9 10.2-41.6
30-44 98 4.6 1.2-8.0 1.7 0.0-4.2 1.3 0.0-3.7 17.8 12.5-23.1 35.4 22.6-48.1 39.3 28.4-50.2
45-69 44 0.9 0.0-2.7 1.7 0.0-5.4 2.1 0.0-6.8 36.0 14.1-58.0 26.2 11.1-41.3 33.2 1.5-64.8
18-69 207 2.6 0.0-5.2 2.9 0.0-5.8 2.1 0.9-3.3 22.6 14.4-30.8 36.2 27.4-45.0 33.5 21.1-45.9

Standard drinks per 
drinking occasion

Description: Mean number of standard drinks consumed on a drinking occasion among cur-
rent (past 30 days) drinkers (VB, Foster, Heineken).

Instrument question: 

•	During the past 30 days, when you drank alcohol, on average, how many standard alco-
holic drinks did you have during one occasion?

Mean number of standard drinks per drinking occasion among current (past 30 days) drinkers
Age Group

(years)
Men Women Both Sexes

n Mean 95% CI n Mean 95% CI n Mean 95% CI
18-29 48 - - 26 - - 74 6.8 6.0-7.5
30-44 46 - - 28 - - 74 6.9 6.4-7.4
45-59 38 - - 14 - - 52 6.8 5.9-7.7
18-69 132 6.9 6.5-7.3 68 6.7 5.5-7.9 200 6.8 6.3-7.3

***NOTE N<50: N is too small to report the percentage.

Description: Mean number of standard drinks consumed on a drinking occasion among current (past 30 days) drinkers 
(Kingdom, Tafi, Ikale, etc).

Mean number of standard drinks per drinking occasion among current (past 30 days) drinkers
Age Group

(years)
Men Women Both Sexes

n Mean 95% CI n Mean 95% CI n Mean 95% CI
18-29 56 4.9 4.1-5.6 34 - - 90 5.3 4.5-6.0
30-44 68 6.5 5.7-7.4 46 - - 114 6.9 6.3-7.4
45-59 44 - - 17 - - 61 6.1 5.3-6.8
18-69 168 5.9 5.5-6.3 97 6.5 5.2-7.8 265 6.1 5.6-6.5

*NOTE N<50: N is too small to report the percentage.

Description: Mean number of standard drinks consumed on a drinking occasion among current (past 30 days) drinkers 
(Wine cups, etc).

Mean number of standard drinks per drinking occasion among current (past 30 days) drinkers
Age Group

(years)
Men Women Both Sexes

n Mean 95% CI n Mean 95% CI n Mean 95% CI
18-29 35 - - 23 - - 58 3.0 2.4-3.5
30-44 41 - - 31 - - 72 3.8 3.3-4.4
45-59 31 - - 11 - - 42 -

18-69 107 3.5 3.0-3.9 65 3.2 2.6-3.7 172 3.3 3.0-3.7

*NOTE N<50: N is too small to report the percentage.
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Largest number of drinks in 
the past 30 days

Description: Largest number of drinks consumed during a single occasion in the past 30 
days among current (past 30 days) drinkers.

Instrument question:

•	During the past 30 days, what was the largest number of standard alcoholic drinks you 
had on a single occasion, counting all types of alcoholic drinks together?

Mean maximum number of standard drinks consumed on one occasion in the past 30 days

Age 
Group
(years)

Men Women Both Sexes

n
Mean 

maximum  
number

95% CI n
Mean 

maximum 
number

95% CI n
Mean 

maximum 
number

95% CI

18-29 72 10.9 9.5-12.4 44 - 116 11.0 9.6-12.4
30-44 80 11.9 10.9-12.9 61 11.5 9.1-14.0 141 11.7 10.6-12.9
45-69 59 11.7 10.2-13.3 25 - 84 11.2 9.6-12.8
18-69 211 11.5 11.1-11.9 130 11.1 9.4-12.8 341 11.4 10.6-12.1

Six or more drinks on a 
single occasion

Description: Percentage of respondents who had six or more drinks on any occa-
sion in the past 30 days during a single occasion among the total population.

Instrument question:

•	During the past 30 days, how many times did you have six or more

  standard alcoholic drinks in a single drinking occasion?

Six or more drinks on a single occasion at least once during the past 30 days among total population

Age Group
(years)

Men Women Both Sexes

n % ≥ 6 
drinks 95% CI n % ≥ 6 

drinks 95% CI n % ≥ 6 
drinks 95% CI

18-29 299 14.2 9.6-18.9 566 4.7 2.2-7.1 865 8.0 6.0-10.1
30-44 490 8.2 5.8-10.5 992 3.7 1.4-5.9 1482 5.2 3.5-6.8
45-69 579 6.7 3.9-9.5 927 1.4 0.3-2.5 1506 3.5 1.8-5.1
18-69 1368 9.0 7.4-10.6 2485 3.1 1.9-4.3 3853 5.2 4.0-6.5

Frequency of problems 
with family/ partner due 
to someone else’s drink-
ing

Description: Frequency of having had problems with family or partner due to someone else’s 
drinking in the past 12 months among all respondents.

Instrument question:

•	Have you had family problems or problems with your partner due to someone else’s 
drinking within the past 12 months?

Frequency of family/partner problems due to someone else’s drinking during the past 12 months among all respondents

Age 
Group
(years)

Men

n
% monthly 

or more 
frequently

95% CI % less than 
monthly 95% CI % never 95% CI

18-29 177 0.5 0.0-1.5 3.1 0.3-6.0 96.3 93.4-99.3
30-44 336 0.8 0.1-1.5 2.4 0.4-4.5 96.8 94.3-99.3
45-59 458 0.5 0.0-1.6 2.3 0.6-4.1 97.2 95.1-99.2
18-69 971 0.6 0.0-1.2 2.5 0.9-4.1 96.9 94.9-98.8
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Frequency of family/partner problems due to someone else’s drinking during the past 12 months among all respondents

Age Group
(years)

Women

n
% monthly 

or more 
frequently

95% CI % less than 
monthly 95% CI % never 95% CI

18-29 488 0.7 0.0-1.7 2.4 0.8-4.0 96.9 94.7-99.2
30-44 879 0.0 0.0-0.0 2.8 0.2-5.5 97.2 94.5-99.8
45-59 866 0.0 0.0-0.1 1.4 0.2-2.7 98.5 97.2-99.8
18-69 2233 0.2 0.0-0.4 2.2 0.8-3.7 97.6 96.0-99.2

Frequency of family/partner problems due to someone else’s drinking during the past 12 months among all respondents

Age Group
(years)

Both Sexes

n
% monthly 

or more 
frequently

95% CI % less than 
monthly 95% CI % never 95% CI

18-29 665 0.6 0.0-1.7 2.6 1.1-4.2 96.8 94.7-98.8
30-44 1215 0.2 0.0-0.4 2.7 0.5-5.0 97.1 94.6-99.5
45-59 1324 0.2 0.0-0.6 1.8 0.6-2.9 98.0 96.8-99.3
18-69 3204 0.3 0.0-0.6 2.3 1.0-3.7 97.4 95.8-99.0

KAVA CONSUMPTION:

Amount of time spend 
in a kava session 

Description: The average time spent in a kava session

Instrument question:

•	How long do you usually spend drinking in a kava session

Average time spent in a kava drinking session

Age Group
(years)

n

Men Women Both Sexes

n Mean 95% CI n Mean 95% CI n Mean 95% CI

18-29 92 1.3 0.9-1.8 16 - - 108 0.5 0.3-0.7

30-44 203 1.8 1.6-1.9 29 - - 232 0.6 0.5-0.7

45-69 192 1.8 1.5-2.1 32 - - 224 0.8 0.6-1.0

18-69 550 1.6 1.4-1.8 82 0.1 0.1-0.2 632 0.7 0.6-0.7

Diet

Fruit and vegetable consumption per 
day

Description: Frequency of fruit and/or vegetable consumption.

Instrument questions:

•	 In a typical week, on how many days do you eat fruit?

•	How many servings of fruit do you eat on one of those days?

•	 In a typical week, on how many days do you eat vegetables?

•	How many servings of vegetables do you eat on one of those days?
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Number of servings of fruit and/or vegetables on average per day

Age
 Group
(years)

Men

n
% no fruit 

and/or veg-
etables

95% CI % 1-2 serv-
ings 95% CI % 3-4 

servings 95% CI % ≥5 
servings 95% CI

18-29 295 43.1 36.8-49.5 48.4 43.1-53.7 7.4 3.9-10.8 1.2 0.0-2.7

30-44 489 39.4 34.2-44.5 51.5 45.5-57.6 6.9 2.5-11.3 2.2 0.1-4.3

45-69 575 40.0 34.4-45.6 48.1 42.0-54.1 8.8 6.3-11.3 3.2 0.4-6.0

18-69 1359 40.5 36.6-44.3 49.4 45.9-53.0 7.7 5.0-10.5 2.3 0.4-4.3

Number of servings of fruit and/or vegetables on average per day

Age
 Group
(years)

Women

n
% no fruit 

and/or veg-
etables

95% CI % 1-2 serv-
ings 95% CI % 3-4 

servings 95% CI % ≥5 serv-
ings 95% CI

18-29 562 38.2 31.0-45.5 50.9 45.8-56.0 7.9 4.8-10.9 3.0 1.0-5.0

30-44 988 42.8 37.7-47.9 48.3 43.9-52.7 7.0 3.7-10.2 2.0 0.8-3.2

45-69 922 34.1 27.9-40.3 50.1 45.3-55.0 12.0 7.6-16.4 3.8 1.2-6.4

18-69 2472 38.6 34.0-43.2 49.6 46.7-52.5 8.9 5.8-12.1 2.9 1.2-4.5

Number of servings of fruit and/or vegetables on average per day

Age 
Group
(years)

Both Sexes

n
% no fruit 

and/or veg-
etables

95% CI % 1-2 serv-
ings 95% CI % 3-4 

servings 95% CI % ≥5 
servings 95% CI

18-29 857 40.0 34.5-45.4 50.0 46.7-53.3 7.7 4.9-10.5 2.3 0.7-4.0

30-44 1477 41.6 37.2-46.1 49.4 45.4-53.3 6.9 3.4-10.5 2.1 0.9-3.2

45-69 1497 36.3 31.2-41.5 49.4 45.5-53.2 10.8 7.6-13.9 3.5 1.0-6.1

18-69 3831 39.3 35.2-43.4 49.5 46.8-52.2 8.5 5.6-11.4 2.7 1.1-4.3

Salt consumption Description: Percentage of all respondents who think they consume far too much or too much salt.

Instrument question:

•	 How much salt or salty sauce do you think you consume?

Think they consume far too much or too much salt

Age Group
(years)

Men Women Both Sexes

n % 95% CI n % 95% CI n % 95% CI

18-29 297 17.0 10.4-23.6 563 23.0 15.9-30.2 860 20.9 14.8-27.1

30-44 488 21.0 15.8-26.2 991 23.5 17.7-29.3 1479 22.7 17.7-27.6

45-59 572 13.3 7.8-18.8 919 13.1 8.4-17.7 1491 13.2 9.1-17.3

18-69 1357 17.1 12.8-21.3 2473 19.7 14.5-25.0 3830 18.8 14.1-23.5
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Self-reported quantity of salt consumed

Age 
Group
(years)

Men

n
% Far 
too 

much
95% CI % Too 

much 95% CI
% Just 

the 
right 

amount
95% CI % Too 

little 95% CI % Far 
too little 95% CI

18-29 297 1.0 0.0-2.3 16.0 10.4-21.7 71.1 62.2-79.9 9.3 5.1-13.6 2.6 0.8-4.3

30-44 488 3.1 0.5-5.7 18.0 13.5-22.4 58.8 49.4-68.2 15.6 9.0-22.2 4.6 2.0-7.2

45-69 572 2.2 0.4-4.0 11.1 6.4-15.9 63.5 55.7-71.4 16.3 10.7-21.9 6.8 4.3-9.3

18-69 1357 2.2 0.8-3.7 14.8 11.2-18.4 63.5 56.4-70.6 14.4 9.7-19.1 5.0 3.3-6.6

Self-reported quantity of salt consumed

Age 
Group
(years)

Women

n
% Far 
too 

much
95% CI % Too 

much 95% CI
% Just 

the right 
amount

95% CI % Too 
little 95% CI

% Far 
too 

little
95% CI

18-29 563 3.3 1.4-5.2 19.8 12.4-27.2 64.6 59.1-70.0 9.7 5.5-13.8 2.7 0.4-5.0

30-44 991 2.5 1.4-3.5 21.0 14.6-27.5 62.8 58.0-67.5 10.2 4.7-15.6 3.6 1.5-5.7

45-69 919 1.0 0.1-1.9 12.0 7.6-16.5 59.4 51.5-67.3 18.2 12.6-23.9 9.3 6.4-12.2

18-69 2473 2.2 1.4-2.9 17.6 12.1-23.0 62.0 57.0-67.0 12.9 8.4-17.3 5.4 3.8-7.0

Type of oil used most 
frequently

Description: Type of oil or fat most often used for meal preparation in households  (present-
ed only for both sexes because results are for the household not individuals).

Instrument question:

•	What type of oil or fat is most often used for meal preparation in your household?

Both Sexes :                           Type of oil or fat most often used for meal preparation in household

Age 
group n (house-holds) % Vegetable oil 95% CI n % Lard 95% CI

18-29 846 95.3 89.8-100.0 865 16.9 8.9-24.8

30-44 1470 95.9 92.0-99.7 1487 16.8 7.7-25.9

45-69 1483 94.2 88.8-99.7 1506 16.3 7.9-24.7

18-69 3799 95.1 90.4-99.9 3858 16.6 8.3-25.0

Both Sexes : Type of oil or fat most often used for meal preparation in household

Age group n (house-
holds)

% Butter/
Ghee 95% CI n % Marga-

rine 95% CI n

18-29 865 47.0 32.8-61.1 865 11.4 7.2-15.5 865 7.5

30-44 1487 44.9 31.6-58.2 1487 12.0 6.0-18.0 1487 8.7

45-69 1506 43.1 29.6-56.7 1506 10.2 3.2-17.2 1506 11.4

19-69 3858 44.7 31.5-58.0 3858 11.2 5.5-16.9 3858 9.4
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Eating outside home Description: Mean number of meals per week eaten outside a home.

Instrument question:

•	On average, how many meals per week do you eat that were not prepared 
at a home?  By meal, I mean breakfast, lunch and dinner.

Mean number of meals eaten outside a home

Age Group

(years)

Men Women Both Sexes

n mean 95% CI n mean 95% CI n mean 95% CI

18-29 188 2.1 1.7-2.5 302 2.0 1.8-2.1 490 2.0 1.8-2.2

30-44 285 2.1 1.9-2.3 523 1.9 1.7-2.0 808 1.9 1.8-2.0

45-69 310 1.8 1.6-2.0 422 1.8 1.7-1.9 732 1.8 1.7-1.9

18-69 783 2.0 1.8-2.2 1247 1.9 1.8-2.0 2030 1.9 1.8-2.0

Sugar and Sweet Beverages

Mean number of tea-
spoon of sugar is added to 
the drinks

Description: Mean number of teaspoons of sugar added to the drinks

Instrument question:

•	 In the last week, how often did you have a drink to which you added sugar, like milo, tea 
or coffee (If had more than one drink a day, please include this eg 10 times in the last 
week).

•	How many teaspoons of sugar did you add on average to each of these drinks in the last 
week (converted to per day). 

Mean number of teaspoons of sugar added to each drink per day

Age 
Group
(years)

Men Women Both Sexes

n Mean # of 
teaspoons 95% CI n Mean # of 

teaspoons 95% CI n Mean # of 
teaspoons 95% CI

18-29 264 1.0 0.8-1.2 469 1.0 0.9-1.2 733 1.0 0.8-1.2

30-44 425 1.0 0.8-1.2 836 0.9 0.8-1.0 1261 0.9 0.8-1.0

45-69 478 1.0 0.9-1.1 732 0.9 0.8-1.0 1210 0.9 0.8-1.0

18-69 1167 1.0 0.9-1.1 2037 0.9 0.8-1.0 3204 0.9 0.8-1.0
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Physical Activity

Introduction

Metabolic Equivalent 
(MET)

WHO global recommen-
dations on physical activity 
for health

population’s physical activity (or inactivity) can be described in different ways.  The two 
most common ways are

(1) to estimate a population’s mean or median physical activity using a continuous indicator 
such as MET-minutes per week or time spent in physical activity, and

(2) to classify certain percentages of a population in specific groups by setting up cut-points 
for a specific amount of physical activity.

When analyzing GPAQ data, both continuous as well as categorical indicators are used

METs (Metabolic Equivalents) are commonly used to express the intensity of physical activi-
ties, and are also used for the analysis of GPAQ data.

Applying MET values to activity levels allows us to calculate total physical activity.  MET is 
the ratio of a person’s working metabolic rate relative to the resting metabolic rate.  One 
MET is defined as the energy cost of sitting quietly, and is equivalent to a caloric con-
sumption of 1 kcal/kg/hour.  For the analysis of GPAQ data, existing guidelines have been 
adopted:  It is estimated that, compared to sitting quietly, a person’s caloric consumption 
is four times as high when being moderately active, and eight times as high when being 
vigorously active.  

Therefore, for the calculation of a person’s total physical activity using GPAQ data, the fol-
lowing MET values are used:

Domain MET value

Work •	Moderate MET value = 4.0

•	Vigorous MET value = 8.0

Transport Cycling and walking MET value = 4.0

Recreation •	Moderate MET value = 4.0

•	Vigorous MET value = 8.0

For the calculation of the categorical indicator on the recommended amount of physical 
activity for health, the total time spent in physical activity during a typical week and the 
intensity of the physical activity are taken into account.

Throughout a week, including activity for work, during transport and leisure time, adults 
should do at least

•	 150 minutes of moderate-intensity physical activity OR

•	 75 minutes of vigorous-intensity physical activity OR

•	 An equivalent combination of moderate- and vigorous-intensity physical activity 
achieving at least 600 MET-minutes.
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Former recommendations 
for comparison purposes

Levels of total physical ac-
tivity according to  former 
recommendations

For comparison purposes, tables presenting cut-offs from former recommendations are also 
included in GPAQ data analysis.  

The three levels of physical activity suggested for classifying populations were low, moder-
ate, and high.  The criteria for these levels are shown below.

•	 High

A person reaching any of the following criteria is classified in this category:

- Vigorous-intensity activity on at least 3 days achieving a minimum of at least 1,500 MET-
minutes/week OR

- 7 or more days of any combination of walking, moderate- or vigorous-intensity activities 
achieving a minimum of at least 3,000 MET-minutes per week.

•	 Moderate

A person not meeting the criteria for the "high" category, but meeting any of the following 
criteria is classified in this category:

- 3 or more days of vigorous-intensity activity of at least 20 minutes per day OR

- 5 or more days of moderate-intensity activity or walking of at least 30 minutes per day 

OR

- 5 or more days of any combination of walking, moderate- or vigorous-intensity activities 
achieving a minimum of at least 600 MET-minutes per week.

•	 Low

A person not meeting any of the above mentioned criteria falls in this category.

Description: Percentage of respondents classified into three categories of total physical 
activity according to former recommendations.

Instrument questions: 

•	activity at work

•	travel to and from places

•	recreational activities
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Level of total physical activity according to former recommendations

Age Group

(years)

Men

n % Low 95% CI % Moder-
ate 95% CI % High 95% CI

18-29 292 34.2 28.5-39.8 21.0 13.6-28.3 44.9 38.6-51.1

30-44 482 37.9 31.1-44.6 21.4 15.6-27.2 40.8 31.0-50.5

45-69 573 41.0 33.7-48.2 21.5 16.6-26.4 37.6 31.4-43.7

18-69 1347 38.2 32.8-43.6 21.3 17.0-25.6 40.5 34.6-46.3

Level of total physical activity according to former recommendations

Age Group

(years)

Women

n % Low 95% CI % Moder-
ate 95% CI % High 95% CI

18-29 553 54.2 47.0-61.4 28.2 23.4-33.0 17.6 12.2-23.0

30-44 979 54.4 49.7-59.2 24.4 20.7-28.0 21.2 16.9-25.6

45-69 905 53.1 45.3-60.8 26.6 21.3-31.8 20.4 16.2-24.5

18-69 2437 53.9 48.7-59.1 26.0 23.2-28.9 20.1 16.6-23.5

No physical 
activity by 
domain

Description: Percentage of respondents classified as doing no work-, transport- or recreational-related 
physical activity.

Instrument questions:

•	activity at work

•	travel to and from places

•	recreational activities

No work-related physical activity

Age Group

(years)

Men Women Both Sexes

n
% no 

activity 
at work

95% CI n
% no 

activity 
at work

95% CI n
% no 

activity 
at work

95% CI

18-29 292 60.2 48.9-71.5 553 69.3 59.4-79.2 845 66.0 56.9-75.2

30-44 482 51.0 41.5-60.6 979 60.2 50.5-69.8 1461 57.1 48.4-65.7

45-69 404 48.6 37.4-59.9 672 57.5 45.4-69.6 1076 54.2 43.9-64.4

18-69 1347 52.4 43.3-61.5 2437 62.1 52.7-71.5 3784 58.6 50.1-67.2

No transport-related physical activity

Age Group

(years)

Men Women Both Sexes

n

% no 
activ-
ity for 
trans-
port

95% CI n
% no ac-
tivity for 

transport
95% CI n

% no ac-
tivity for 

transport
95% CI

18-29 292 34.0 24.2-43.8 553 44.2 34.5-53.9 845 40.6 33.1-48.0

30-44 482 43.9 37.5-50.4 979 49.0 41.2-56.7 1461 47.3 40.6-53.9

45-69 404 42.4 35.5-49.2 672 41.3 33.1-49.5 1076 41.7 34.9-48.5

18-69 1347 40.7 34.9-46.5 2437 45.8 38.6-52.9 3784 44.0 37.7-50.2



T o n g a  R i s k  F a c t o r s  S T E P S  R E P O R T  2 0 1 7

140

No recreation-related physical activity

Age Group

(years)

Men Women Both Sexes

n
% no 

activity 
at recre-

ation
95% CI n

% no 
activity at 
recreation

95% CI n
% no 

activity at 
recreation

95% CI

18-29 292 63.6 56.8-70.3 553 87.0 82.8-91.1 845 78.6 75.0-82.3

30-44 482 80.6 76.6-84.7 979 89.9 86.2-93.6 1461 86.8 83.7-89.8

45-69 404 91.2 87.7-94.6 672 95.1 93.2-96.9 1076 93.6 91.7-95.5

18-69 1347 80.9 77.8-83.9 2437 91.2 88.5-94.0 3784 87.5 85.2-89.8

Composition of total 
physical activity

Description: Percentage of work, transport and recreational activity contributing to total 
activity.

Instrument questions: 

•	activity at work

•	travel to and from places

•	recreational activities

Composition of total physical activity

Age Group

(years)

Men

n % Activity 
from work 95% CI

% Activity 
for trans-

port
95% CI

% Activity 
during lei-
sure time

95% CI

18-29 239 32.6 22.0-43.1 44.2 36.6-51.7 23.3 17.6-29.0

30-44 378 51.4 42.9-60.0 36.5 29.9-43.2 12.0 8.1-16.0

45-69 458 51.7 44.5-59.0 43.4 37.1-49.6 4.9 2.3-7.5

18-69 1075 46.8 39.4-54.3 41.1 35.8-46.4 12.0 9.1-15.0

Composition of total physical activity

Age Group

(years)

Women

n % Activity 
from work 95% CI

% Activity 
for trans-

port
95% CI

% Activity 
during lei-
sure time

95% CI

18-29 401 33.0 23.1-42.8 57.0 48.7-65.3 10.0 6.6-13.4

30-44 688 46.8 38.2-55.5 46.2 37.4-55.0 7.0 4.0-10.1

45-69 654 45.6 35.3-56.0 52.4 42.2-62.7 1.9 1.1-2.8

18-69 1743 43.1 34.1-52.1 51.0 42.3-59.6 5.9 4.1-7.7

Composition of total physical activity

Age Group

(years)

Both Sexes

n % Activity 
from work 95% CI

% Activity 
for trans-

port
95% CI

% Activity 
during lei-
sure time

95% CI

18-29 640 32.8 23.7-42.0 51.9 45.3-58.6 15.2 11.5-18.9

30-44 1066 48.5 40.9-56.0 42.8 36.3-49.2 8.8 5.8-11.8

45-69 1112 48.1 39.8-56.3 48.8 40.8-56.8 3.1 1.9-4.4

18-69 2818 44.5 36.6-52.5 47.2 40.4-54.0 8.2 6.2-10.3
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No vigorous physical 
activity 

Description: Percentage of respondents not engaging in vigorous physical activity.

Instrument questions:

•	activity at work

•	recreational activities

No vigorous physical activity

Age Group

(years)

Men Women Both Sexes

n
% no 

vigorous 
activity

95% CI n
% no 

vigorous 
activity

95% CI n
% no 

vigorous 
activity

95% CI

18-29 292 56.7 50.9-62.6 553 86.8 83.4-90.2 845 76.1 72.2-79.9

30-44 482 65.9 60.5-71.3 979 85.6 81.0-90.3 1461 79.0 75.1-82.8

45-69 573 66.7 60.5-73.0 905 83.8 78.4-89.1 1478 77.2 72.3-82.1

18-69 1347 64.1 60.2-67.9 2437 85.3 81.7-88.8 3784 77.6 74.6-80.7

Sedentary Description: Minutes spent in sedentary activities on a typical day.

Instrument question:

•	sedentary behaviour

Minutes spent in sedentary activities on average per day

Age Group

(years)

Men

n Mean minutes 95% CI Median minutes
Inter-quartile 

range 

(P25-P75)

18-29 58 204.2 144.2-264.3 1500 90.0-243.0

30-44 130 182.6 149.1-216.1 150.0 90.0-265.0

45-69 161 207.3 166.1-248.5 150 90.0-270.0

18-69 349 197.8 162.5-233.1 150.0 90.0-265.0

Minutes spent in sedentary activities on average per day

Age Group

(years)

Women

n Mean minutes 95% CI Median minutes
Inter-quartile 

range 

(P25-P75)

18-29 168 257.8 209.2-306.4 210.0 150-330

30-44 269 233.4 198.5-268.3 210.0 140-290

45-69 215 229.3 191.3-267.4 200.0 90-270

18-69 652 238.7 206.1-271.3 210.0 140-290
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Minutes spent in sedentary activities on average per day

Age Group

(years)

Both Sexes

n Mean minutes 95% CI Median minutes
Inter-quartile 

range 

(P25-P75)

18-29 226 243.0 205.2-280.8 210.0 145-285

30-44 399 217.6 193.0-242.3 200.0 120-270

45-69 376 219.8 187.4-252.2 150.0 90-270

18-69 1001 224.6 199.9-249.2 205.0 105-270

History of Raised Blood Pressure

Blood pressure advice by 
a traditional healer

Description: Percentage of respondents who have sought advice or received treatment from 
a traditional healer for raised blood pressure among those previously diagnosed with raised 
blood pressure.

Instrument questions:

•	Have you ever had your blood pressure measured by a doctor or other health worker?

•	Have you ever been told by a doctor or other health worker that you have raised blood 
pressure or hypertension?

•	Have you ever seen a traditional healer for raised blood pressure?

•	Are you currently taking any herbal or traditional remedy for your high blood pressure?

Seen a traditional healer among those previously diagnosed

Age Group

(years)

Men Women Both Sexes

n
% seen 

trad. 
healer

95% CI n

% 

seen 
trad. 

healer

95% CI n
% seen 

trad. 
healer

95% CI

18-29 6 0.0 0.0-0.0 24 0.0 0.0-0.0 30 0.0 0.0-0.0

30-44 48 6.1 0.0-13.7 99 1.4 0.0-3.6 147 3.1 0.0-6.2

45-69 134 12.2 0.0-25.6 274 6.0 1.2-10.7 408 7.9 1.3-14.5

18-69 188 9.8 0.8-18.7 397 4.3 0.9-7.8 585 6.1 1.3-10.9

Currently taking herbal or traditional remedy for raised blood pressure among those previously diagnosed

Age Group

(years)

Men Women Both Sexes

n
% 

taking 
trad. 
meds 

95% CI n
% 

taking 
trad. 
meds

95% CI n
% 

taking 
trad. 
meds

95% CI

18-29 6 0.0 0.0-0.0 24 0.0 0.0-0.0 30 0.0 0.0-0.0

30-44 48 6.1 0.0-13.7 99 1.7 0.0-4.5 147 3.3 0.0-6.7

45-69 134 10.2 0.0-23.1 274 9.5 2.4-16.7 408 9.7 2.5-17.0

18-69 188 8.5 0.0-17.4 397 6.8 2.2-11.4 585 7.3 2.2-12.5
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Physical Measurements

 

Raised blood pressure

Description: Percentage of respondents with raised blood pressure.

Instrument question:

•	Reading 1-3 systolic and diastolic blood pressure 

•	During the past two weeks, have you been treated for raised blood 
pressure with drugs (medication) prescribed by a doctor or other health 
worker?

SBP ≥160 and/or DBP ≥ 100 mmHg or currently on medication for raised blood pressure

Age Group

(years)

Men Women Both Sexes

n % 95% CI n % 95% CI n % 95% CI

18-29 295 7.0 3.6-10.5 547 3.7 1.6-5.8 842 4.9 2.8-6.9

30-44 459 9.5 5.9-13.1 968 12.9 9.2-16.7 1427 11.8 8.6-15.0

45-69 555 26.2 22.4-29.9 905 30.7 26.1-35.4 1460 29.0 25.5-32.5

18-69 1309 15.4 13.5-17.3 2420 17.0 13.8-20.1 3729 16.4 14.1-18.8

Analysis Information:

•	Questions used: M4a, M4b, M5a, M5b, M6a, M6b, M7

•	Epi Info program name: Mraisedbp  (unweighted); MraisedbpWT    (weighted)

Mean heart rate Description: Mean heart rate (beats per minute).

Instrument question:

•	Reading 1-3 heart rate

Mean heart rate (beats per minute)

Age Group

(years)

Men Women Both Sexes

n mean 95% CI n mean 95% CI n mean 95% CI

18-29 295 75.8 73.2-78.4 547 80.1 78.7-81.4 842 78.5 77.4-79.7

30-44 459 75.6 73.5-77.6 968 78.1 77.6-78.7 1427 77.3 76.5-78.1

45-69 556 73.7 72.1-75.3 905 74.8 73.2-76.3 1461 74.3 72.9-75.8

18-69 1310 74.9 73.2-76.6 2420 77.4 76.6-78.2 3730 76.5 75.6-77.5

BMI ≥25 Description: Percentage of respondents (excluding pregnant women) classified as overweight 
(BMI≥25).

Instrument questions:

•	For women: Are you pregnant?

•	Height

•	Weight
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BMI≥25

Age Group

(years)

Men Women Both Sexes

n % 
BMI≥25 95% CI n % 

BMI≥25 95% CI n % 
BMI≥25 95% CI

18-29 286 81.0 76.6-85.5 504 87.7 84.1-91.4 790 85.2 82.0-88.4

30-44 435 95.2 93.2-97.3 921 97.5 96.0-98.9 1356 96.7 95.4-98.0

45-69 529 89.7 86.6-92.8 886 97.2 95.7-98.6 1415 94.4 92.6-96.2

18-69 1250 89.6 88.1-91.0 2311 95.1 94.3-96.0 3561 93.2 92.4-93.9

Salt Intake

WHO recommendation The WHO recommendation is less than 5 grams of salt or 2 grams of sodium per person 
per day.

Intake of salt per day Description: Mean intake of salt in grams per day among all respondents

Instrument question:

•	Had you been fasting prior to urine collection?

•	Urinary sodium measurement

•	Urinary creatinine measurement

Mean salt intake (g/day)

Age Group

(years)

Men Women Both Sexes

n Mean 95% CI n Mean 95% CI n Mean 95% CI

18-29 66 11.8 11.1-12.5 108 9.2 8.9-9.5 174 10.2 9.9-10.6

30-44 104 12.3 11.8-12.8 197 10.0 9.8-10.2 301 10.8 10.5-11.1

45-69 136 12.0 11.5-12.5 196 9.0 8.8-9.2 332 10.2 9.9-10.5

18-69 306 12.1 11.9-12.3 501 9.5 9.3-9.6 807 10.4 10.2-10.6

EXPANDED QUESTIONS

DIFFICULTY

The next questions ask about difficulties you may have doing certain activities because of a HEALTH PROBLEM.

Health Problem Description: Percentage of respondents who have difficulty seeing, even if

wearing glasses?

Instrument question:

•	 Do you have difficulty seeing, even if wearing glasses?
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Difficulty seeing even if wearing glasses

Age 

Group

(years)

Men

n %No dif-
ficulty 95% CI %Yes- Some 

difficulty 95% CI
% Yes-a 

lot of dif-
ficulty 

95% CI % Cannot 
do at all 95% CI

18-29 250 33.5 18.5-48.6 54.8 42.8-66.8 9.9 4.8-14.9 1.8 0.0-3.7

30-44 413 46.9 41.6-52.3 43.5 38.9-48.1 8.1 4.5-11.7 1.5 0.0-3.4

45-69 491 50.9 45.6-56.2 37.9 32.1-43.8 8.9 6.3-11.6 2.2 0.3-4.2

18-69 1154 45.3 39.5-51.1 44.0 39.3-48.7 8.8 6.7-10.9 1.9 0.5-3.2

Difficulty seeing even if wearing glasses

Age 

Group

(years)

Women

n %No dif-
ficulty 95% CI %Yes- Some 

difficulty 95% CI
% Yes-a 

lot of dif-
ficulty 

95% CI % Cannot 
do at all 95% CI

18-29 477 35.9 28.7-43.1 55.8 49.6-62.0 7.8 3.7-11.9 0.5 0.0-1.3

30-44 853 48.0 42.4-53.6 45.2 40.7-49.6 5.6 3.5-7.7 1.3 0.3-2.2

45-69 791 59.0 53.3-64.6 35.0 30.2-39.9 5.0 3.1-7.0 0.9 0.0-2.2

18-69 2121 49.0 44.2-53.8 44.1 40.3-48.0 5.9 4.0-7.8 1.0 0.3-1.6

Difficulty seeing even if wearing glasses

Age

 Group

(years)

Both

n %No dif-
ficulty 95% CI %Yes- Some 

difficulty 95% CI
% Yes-a 

lot of dif-
ficulty 

95% CI % Cannot 
do at all 95% CI

18-29 727 35.1 25.9-44.2 55.5 48.7-62.3 8.5 5.0-11.9 1.0 0.0-2.1

30-44 1266 47.7 43.2-52.2 44.6 40.7-48.5 6.4 4.6-8.2 1.3 0.4-2.3

45-69 1282 55.9 51.0-60.8 36.1 31.8-40.4 6.5 5.0-8.0 1.4 0.1-2.7

18-69 3275 47.7 42.7-52.7 44.1 40.2-48.0 6.9 5.3-8.5 1.3 0.5-2.1

Health Problem Description: Percentage of respondents who have difficulty hearing, even if

using a hearing aid?

Instrument question:

Do you have difficulty hearing, even if using a hearing aid?

Difficulty hearing, even if using a hearing aid?

Age 
Group
(years)

Men

n %No dif-
ficulty 95% CI %Yes- Some 

difficulty 95% CI % Yes-a lot 
of difficulty 95% CI % Cannot 

do at all 95% CI

18-29 283 98.1 96.3-99.8 1.9 0.2-3.7 0.0 0.0-0.0 0.0 0.0-0.0

30-44 459 96.8 94.7-98.9 2.5 0.8-4.1 0.7 0.0-2.1 0.0 0.0-0.0

45-69 548 97.4 96.0-98.8 2.3 1.0-3.7 0.0 0.0-0.1 0.2 0.0-0.8

18-69 1290 97.3 96.2-98.5 2.3 1.3-3.3 0.3 0.0-0.8 0.1 0.0-0.3
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Difficulty hearing, even if using a hearing aid?

Age

 Group

(years)

Women

n %No dif-
ficulty 95% CI %Yes- Some 

difficulty 95% CI % Yes-a lot 
of difficulty 95% CI % Cannot 

do at all 95% CI

18-29 529 98.3 96.9-99.7 1.7 0.3-3.1 0.0 0.0-0.0 -

30-44 951 97.8 96.8-98.7 2.1 1.3-2.9 0.2 0.0-0.5 -

45-69 879 97.9 96.9-98.9 2.0 1.1-2.9 0.1 0.0-0.3 -

18-69 2359 97.9 97.2-98.6 2.0 1.3-2.6 0.1 0.0-0.2 -

Difficulty hearing, even if using a hearing aid?

Age

 Group

(years)

Both

n %No dif-
ficulty 95% CI %Yes- Some 

difficulty 95% CI % Yes-a lot 
of difficulty 95% CI % Cannot 

do at all 95% CI

18-29 812 98.2 97.4-99.0 1.8 1.0-2.6 0.0 0.0-0.0 0.0 0.0-0.0

30-44 1410 97.4 96.5-98.3 2.2 1.5-2.9 0.4 0.0-0.8 0.0 0.0-0.0

45-69 1427 97.7 96.8-98.6 2.1 1.3-3.0 0.1 0.0-0.2 0.1 0.0-0.3

18-69 3649 97.7 97.2-98.2 2.1 1.6-2.5 0.2 0.0-0.3 0.0 0.0-0.1

Health Problem Description: Percentage of respondents who have difficulty walking or climbing steps?

Instrument question:

Do you have difficulty walking or climbing steps?

Difficulty walking or climbing steps

Age 

Group

(years)

Men

n %No dif-
ficulty 95% CI %Yes- Some 

difficulty 95% CI % Yes-a lot 
of difficulty 95% CI % Cannot 

do at all 95% CI

18-29 283 95.4 92.7-98.1 3.7 1.2-6.2 0.9 0.0-2.0 0.0 0.0-0.0

30-44 459 92.7 89.9-95.5 7.0 4.3-9.7 0.3 0.0-0.8 0.0 0.0-0.0

45-59 548 94.8 92.2-97.5 4.3 1.9-6.8 0.6 0.0-1.5 0.2 0.0-0.8

18-69 1290 94.2 92.3-96.0 5.2 3.5-6.8 0.6 0.0-1.2 0.1 0.0-0.3

Difficulty walking or climbing steps

Age 

Group

(years)

Women

n %No dif-
ficulty 95% CI %Yes- Some 

difficulty 95% CI % Yes-a lot 
of difficulty 95% CI % Cannot 

do at all 95% CI

18-29 529 93.1 89.9-96.2 6.6 3.6-9.6 0.3 0.0-0.8 529 93.1

30-44 951 94.0 92.6-95.3 5.6 4.2-7.0 0.4 0.0-0.9 951 94.0

45-69 878 94.8 92.7-97.0 4.7 2.4-7.1 0.4 0.0-0.9 878 94.8

18-69 2358 94.1 93.2-95.0 5.5 4.6-6.5 0.4 0.1-0.7 2358 94.1
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Difficulty walking or climbing steps

Age 

Group

(years)

Both

n %No dif-
ficulty 95% CI %Yes- Some 

difficulty 95% CI % Yes-a lot 
of difficulty 95% CI % Cannot 

do at all 95% CI

18-29 812 93.9 91.9-95.9 5.6 3.6-7.5 0.5 0.0-1.0 0.0 0.0-0.0

30-44 1410 93.6 92.2-94.9 6.1 4.7-7.4 0.4 0.0-0.7 0.0 0.0-0.0

45-69 1426 94.8 93.1-96.6 4.6 2.7-6.4 0.5 0.1-0.9 0.1 0.0-0.3

18-69 3648 94.1 93.1-95.1 5.4 4.5-6.3 0.4 0.2-0.7 0.0 0.0-0.1

Health Problem Description: Percentage of respondents who have difficulty remembering or concentrating?

Instrument question:

Do you have difficulty remembering or concentrating?

Difficulty remembering or concentrating

Age 

Group

(years)

Men

n %No dif-
ficulty 95% CI %Yes- Some 

difficulty 95% CI % Yes-a lot 
of difficulty 95% CI % Cannot 

do at all 95% CI

18-29 283 97.6 95.7-99.6 2.4 0.4-4.3 0.0 0.0-0.0 283 97.6

30-44 459 98.8 97.7-99.8 1.2 0.2-2.3 0.0 0.0-0.0 459 98.8

45-69 548 97.7 95.8-99.6 1.9 0.3-3.5 0.4 0.0-1.0 548 97.7

18-69 1290 98.1 96.6-99.5 1.8 0.4-3.1 0.2 0.0-0.4 1290 98.1

Difficulty remembering or concentrating

Age 

Group

(years)

Women

n %No dif-
ficulty 95% CI %Yes- Some 

difficulty 95% CI % Yes-a lot 
of difficulty 95% CI % Cannot 

do at all 95% CI

18-29 529 97.1 94.9-99.3 2.2 0.7-3.8 0.7 0.0-1.7 0.0 529

30-44 951 97.9 96.6-99.2 2.1 0.8-3.4 0.0 0.0-0.0 0.0 951

45-69 879 97.9 96.7-99.1 1.7 0.8-2.6 0.3 0.0-0.8 0.1 879

18-69 2359 97.7 96.8-98.7 2.0 1.2-2.8 0.3 0.0-0.5 0.0 2359

Difficulty remembering or concentrating

Age

 Group

(years)

Both

n %No dif-
ficulty 95% CI %Yes- Some 

difficulty 95% CI % Yes-a lot 
of difficulty 95% CI % Cannot 

do at all 95% CI

18-29 812 97.3 96.0-98.6 2.3 1.4-3.2 0.4 0.0-1.1 0.0 0.0-0.0

30-44 1410 98.2 97.4-99.0 1.8 1.0-2.6 0.0 0.0-0.0 0.0 0.0-0.0

45-69 1427 97.8 96.9-98.7 1.8 1.1-2.5 0.2 0.0-0.5 0.2 0.0-0.4

18-69 3649 97.8 97.3-98.4 1.9 1.4-2.4 0.2 0.0-0.4 0.1 0.0-0.2
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Health Problem Description: Percentage of respondents who have difficulty with self-care,

such as washing all over or getting dressed? 

Instrument question:

•	 Do you have difficulty with self-care, such as washing all over or getting dressed? 

Difficulty with self-care, such as washing or getting dressed

Age 

Group

(years)

Men

n %No dif-
ficulty 95% CI %Yes- Some 

difficulty 95% CI % Yes-a lot 
of difficulty 95% CI % Cannot 

do at all 95% CI

18-29 283 98.5 96.7-100.0 1.5 0.0-3.3 - - 0.0 0.0-0.0

30-44 459 99.8 99.5-100.0 0.0 0.0-0.0 - - 0.2 0.0-0.5

45-69 548 99.8 99.2-100.0 0.0 0.0-0.0 - -- 0.2 0.0-0.8

18-69 1290 99.5 99.0-100.0 0.3 0.0-0.8 - - 0.2 0.0-0.4

Difficulty with self-care, such as washing or getting dressed

Age 

Group

(years)

Women

n %No dif-
ficulty 95% CI

%Yes- 
Some 

difficulty
95% CI % Yes-a lot 

of difficulty 95% CI % Cannot 
do at all 95% CI

18-29 529 99.6 99.1-100.0 0.4 0.0-0.9 - - 0.0 0.0-0.0

30-44 951 99.7 99.3-100.0 0.3 0.0-0.7 - - 0.0 0.0-0.0

45-69 879 99.2 98.6-99.8 0.7 0.1-1.3 - - 0.1 0.0-0.2

18-69 2359 99.5 99.2-99.8 0.5 0.2-0.8 - - 0.0 0.0-0.1

Difficulty with self-care, such as washing or getting dressed

Age 

Group

(years)

Both

n %No dif-
ficulty 95% CI %Yes- Some 

difficulty 95% CI % Yes-a lot 
of difficulty 95% CI % Cannot 

do at all 95% CI

18-29 812 99.2 98.5-99.9 0.8 0.1-1.5 - - 0.0 0.0-0.0

30-44 1410 99.8 99.5-100.0 0.2 0.0-0.4 - - 0.1 0.0-0.2

45-69 1427 99.4 99.0-99.9 0.4 0.1-0.8 - - 0.1 0.0-0.3

18-69 3649 99.5 99.3-99.7 0.4 0.2-0.6 - - 0.1 0.0-0.2

Health Problem Description: Percentage of respondents who have difficulty communicating

using their usual language? e.g. understanding or being understood by others

Instrument question:

Do you have difficulty communicating using their usual language? e.g. understanding or 
being understood by others
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Difficulty communicating

Age 

Group

(years)

Men

n %No dif-
ficulty 95% CI %Yes- Some 

difficulty 95% CI % Yes-a lot 
of difficulty 95% CI % Cannot 

do at all 95% CI

18-29 283 98.1 96.4-99.8 0.2 0.0-0.6 0.0 0.0-0.0 1.7 0.0-3.4

30-44 459 98.3 97.1-99.5 0.0 0.0-0.0 0.3 0.0-0.9 1.4 0.2-2.6

45-69 548 96.8 94.9-98.6 0.3 0.0-0.6 0.6 0.0-1.5 2.4 0.7-4.1

18-69 1290 97.7 96.7-98.6 0.1 0.0-0.3 0.3 0.0-0.7 1.9 0.9-2.8

Difficulty communicating

Age 

Group

(years)

Women

n %No dif-
ficulty 95% CI %Yes- Some 

difficulty 95% CI % Yes-a lot 
of difficulty 95% CI % Cannot 

do at all 95% CI

18-29 529 98.3 97.5-99.1 0.4 0.0-0.9 0.0 0.0-0.0 1.3 0.6-2.0

30-44 951 97.5 96.1-98.9 0.2 0.0-0.5 0.3 0.0-0.7 2.0 0.9-3.1

45-69 879 97.4 96.3-98.6 0.0 0.0-0.0 0.3 0.0-0.9 2.3 1.0-3.6

18-69 2359 97.7 97.0-98.4 0.2 0.0-0.3 0.2 0.0-0.6 1.9 1.2-2.6

Difficulty communicating

Age 

Group

(years)

Both

n %No dif-
ficulty 95% CI %Yes- Some 

difficulty 95% CI % Yes-a lot 
of difficulty 95% CI % Cannot 

do at all 95% CI

18-29 812 98.2 97.4-99.0 0.3 0.0-0.6 0.0 0.0-0.0 1.5 0.7-2.2

30-44 1410 97.8 96.6-98.9 0.1 0.0-0.3 0.3 0.0-0.7 1.8 0.9-2.7

45-69 1427 97.2 96.1-98.2 0.1 0.0-0.2 0.4 0.0-0.9 2.3 1.2-3.4

18-69 3649 97.7 97.0-98.3 0.2 0.1-0.2 0.3 0.0-0.5 1.9 1.3-2.5

HC. HEALTH CARE

Next I am going to ask you about your health insurance coverage and your use of health services in relation 
to any non-communicable disease (NCD) you may have. NCDs include cardiovascular diseases (such as heart 
diseases, cerebrovascular disease and stroke, peripheral arterial disease, and deep vein thrombosis and pulmo-
nary embolism), cancers, chronic respiratory diseases (such as asthma, chronic obstructive pulmonary disease, 
occupational lung diseases or pulmonary hypertension) and diabetes.

Please provide information about your current health insurance coverage. Health insurance coverage means 
being enrolled with an organization that pays for health care costs if you get sick or injured.

Health Care Coverage Description: Percentage of respondents who currently have health insurance?

Instrument question:

•	 Do you currently have health insurance?
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Currently have health insurance

Age Group

(years)

n

Men Women Both Sexes

% 95% CI n % 95% 
CI n % 95% 

CI

18-29 283 12.2 6.6-17.7 529 9.2 6.7-11.7 812 10.3 8.6-11.9

30-44 459 10.2 6.5-13.8 951 13.0 10.4-15.5 1410 12.0 9.8-14.2

45-69 548 11.5 7.2-15.8 879 11.0 7.7-14.3 1427 11.2 9.0-13.4

18-69 1290 11.2 9.1-13.3 2359 11.4 9.4-13.4 3649 11.3 9.8-12.8

Health Care Coverage Description: Percentage of respondents who currently holds some kind of health insurance?

Instrument question:

•	 What kind of health insurance do you currently have?

Kind of health insurance

Age Group
(years)

Men

n
%Mandatory 

health insurance 
plan

95% CI
%Voluntary 

health insurance 
plan

95% CI % Other 95% CI

18-29 33 83.0 68.0-98.0 6.2 0.0-14.0 10.8 0.0-26.6

30-44 45 88.0 74.8-100.0 11.2 0.0-24.4 0.8 0.0-1.7

45-69 62 83.7 70.4-96.9 15.1 2.1-28.2 1.2 0.0-3.4

18-69 140 84.9 78.2-91.7 11.5 5.2-17.7 3.6 0.0-7.4

Kind of health insurance

Age 

Group

(years)

Women

n
%Mandatory 
health insur-

ance plan
95% CI

%Voluntary 
health insurance 

plan
95% CI % Other 95% CI

18-29 80 87.7 79.5-95.8 6.4 0.0-13.0 5.9 0.0-12.7

30-44 159 85.9 77.8-94.1 12.6 4.9-20.2 1.5 0.0-3.0

45-69 161 82.3 76.7-87.9 10.0 3.4-16.6 7.7 0.7-14.7

18-69 400 85.0 81.1-88.9 10.3 6.7-13.9 4.7 1.8-7.6

Kind of health insurance

Age 

Group

(years)

Both

n
%Mandatory 
health insur-

ance plan
95% CI

%Voluntary 
health insurance 

plan
95% CI % Other 95% CI

18-29 47 91.2 81.7-100.0 6.6 0.0-16.0 2.2 0.0-5.6

30-44 114 85.2 76.8-93.5 13.1 5.4-20.8 1.7 0.0-3.9

45-69 99 81.4 73.2-89.6 6.7 2.5-10.8 11.9 1.4-22.4

18-69 260 85.1 79.3-90.8 9.7 5.0-14.4 5.2 1.1-9.3
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Health Care Coverage Description: Percentage of respondents who use the following financial sources to pay for any 
health expenditures.

Instrument question:

During the past 12 months, which of the following financial sources did you use to pay

for any health expenditures such as medicines, consultations, treatment, hospitalization or

patient care?

Financial sources used to pay health expenditures

Age 

Group

(years)

Both Sexes

n

%Current 
income 
of any 

household 
members

95% CI %Savings 95% CI
% Payment or 

reimbursement 
from health 
insurance 

95% CI % Sold 
items 95% CI

18-29 810 66.3 62.8-69.7 25.8 21.8-29.9 2.7 0.9-4.5 9.0 6.2-11.8

30-44 1406 66.0 63.7-68.4 28.8 25.9-31.7 1.1 0.5-1.7 10.0 8.7-11.2

45-69 1424 67.5 65.1-69.8 27.7 25.2-30.2 0.3 0.1-0.6 10.3 8.7-11.8

18-69 3640 66.6 64.8-68.4 27.7 26.0-29.4 1.2 0.7-1.7 9.8 8.9-10.8

Financial sources used to pay health expenditures

Age 

Group

(years)

Both Sexes

%Family members or 
friends from outside 

the household
95% CI

%Borrowed from 
someone other 
than a family of 

friend
95% CI % Other 95% CI

18-29 15.1 12.1-18.2 3.4 2.0-4.7 7.5 4.9-10.0

30-44 14.6 12.1-17.1 2.6 1.7-3.5 6.6 5.1-8.2

45-69 14.7 12.2-17.2 2.0 1.0-2.9 5.7 3.8-7.5

18-69 14.8 13.3-16.3 2.6 2.0-3.1 6.5 5.5-7.4

HC. HEALTH CARE

HEALTH CARE UTILIZATION

Please think about your visits to any health center and the treatments you received there which were related to 
an NCD you may have.

Health Care 
Utilization

Description: Percentage of respondents who ever had or  currently have a non-communicable disease 
(NCD) such as cardiovascular disease including heart disease and stroke, cancer, chronic respiratory 
disease, or diabetes?

Instrument question:

•	 Have you ever had or do you currently have a non-communicable disease (NCD) such as 
cardiovascular disease including heart disease and stroke, cancer, chronic respiratory disease, 
or diabetes?
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Currently have NCD

Age 
Group
(years)

Men Women Both Sexes

n % 95% CI n % 95% CI n % 95% CI

18-29 283 10.5 5.6-15.4 529 11.1 6.9-15.3 812 10.9 8.1-13.6

30-44 459 10.6 7.5-13.7 951 12.3 9.7-14.9 1410 11.7 9.6-13.8

45-59 548 10.3 7.1-13.5 879 10.3 8.2-12.4 1427 10.3 8.3-12.3

18-69 1290 10.5 8.1-12.8 2359 11.3 10.1-12.4 3649 11.0 9.7-12.3

Health Care facility Description: Percentage of respondents who ever visited any health care

facility due to an NCD you have? 

Instrument question:

Have you ever visited any health care facility due to an NCD you have? Please exclude

any hospitalization.

Visited any health care facility due to NCD

Age 
Group
(years)

Men Women Both Sexes

n % 95% CI n % 95% CI n % 95% CI

18-29 283 8.1 4.1-12.1 529 6.4 3.9-9.0 812 7.0 5.5-8.6

30-44 459 7.6 4.5-10.7 951 8.6 6.0-11.2 1410 8.3 6.0-10.5

45-69 548 6.5 4.3-8.6 879 5.9 4.3-7.5 1427 6.1 4.6-7.7

18-69 1290 7.3 5.9-8.7 2359 7.2 6.2-8.1 3649 7.2 6.3-8.1

Health Care facility Description: Percentage of respondents  in the past 30 days who visited any health care facility 
due to an NCD you have? 

Instrument question:

During the past 30 days, have you visited any health care facility due to an NCD you have? 
Please exclude any hospitalization.

During the past 30 days , have you visited any health care facility due to an NCD

Age Group
(years)

Men Women Both Sexes

n % 95% CI n % 95% CI n % 95% CI

18-29 21 38.6 11.2-66.0 41 54.3 31.8-76.7 62 47.7 25.9-69.6

30-44 33 30.4 15.4-45.5 76 53.2 42.3-64.1 109 46.3 38.9-53.7

45-69 41 42.4 23.7-61.2 60 31.7 19.7-43.6 101 36.0 24.4-47.5

18-69 95 36.7 29.4-44.1 177 47.2 39.0-55.4 272 43.4 37.2-49.7
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Health Care 
facility

Description: Percentage of respondents  in the past 30 days who visited any health care facility due to an 
NCD you have? 

Instrument question:

During the past 30 days, has a family member or friend provided care for you at home due to your NCD? 
Please exclude any hospitalization.

During the past 30 days , has a family member or friend provided care for you at home due to your NCD

Age Group
(years)

Men Women Both Sexes

n % 95% CI n % 95% CI n % 95% CI

18-29 272 0.9 0.0-1.9 520 1.6 0.0-3.1 792 1.3 0.3-2.3

30-44 447 1.4 0.0-2.8 929 1.8 0.4-3.2 1376 1.7 0.6-2.7

45-69 536 0.9 0.0-1.9 859 1.5 0.1-3.0 1395 1.3 0.3-2.3

18-69 1255 1.1 0.5-1.6 2308 1.7 0.8-2.5 3563 1.5 0.8-2.1

 ACCESS TO SERVICES 

Description: Percentage of respondents in the last 6 months were you able to access health service as 
much as you needed?

Instrument question:

•	 In the last 6 months to what extent have you been able to access health service as much as you 
needed.

Access health care services

Age 
Group

(years)

Men

n
%As 

much as I 
needed

95% CI % Most 
times 95% CI

% 
Some 
times 

95% CI % Not 
at all 95% CI

18-29 283 39.1 34.0-44.2 13.1 8.6-17.6 30.6 24.5-36.8 9.0 3.5-14.6

30-44 459 37.1 32.1-42.0 14.1 10.2-18.1 34.8 27.7-41.9 6.2 3.8-8.6

45-69 548 36.7 32.5-40.9 16.2 11.2-21.1 34.3 28.2-40.4 6.9 4.3-9.5

18-69 1290 37.4 34.2-40.6 14.7 12.6-16.8 33.6 29.9-37.2 7.1 5.2-9.1

Access health care services

Age 
Group
(years)

Men

%Have not needed to access 
health services 95% CI

18-29 8.1 3.8-12.5

30-44 7.8 5.4-10.2

45-69 6.0 3.2-8.8

18-69 7.2 5.7-8.7
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Access health care services

Age 

Group

(years)

Women

n
%As 

much as I 
needed

95% CI % Most 
times 95% CI % Some 

times 95% CI % Not 
at all 95% CI

18-29 529 31.9 27.5-36.3 19.2 16.9-21.5 33.0 27.7-38.2 7.3 3.5-11.2

30-44 951 31.6 27.0-36.2 16.3 13.5-19.1 35.8 31.6-39.9 8.9 5.8-12.0

45-69 879 32.6 29.9-35.4 13.6 10.3-16.9 38.9 36.0-41.7 6.5 5.2-7.9

18-69 2359 32.0 29.5-34.5 16.0 13.7-18.4 36.2 33.9-38.5 7.7 6.1-9.3

Access health care services

Age 

Group

(years)

Women

%Have not needed to          
access health services 95% CI

18-29 8.6 5.6-11.5

30-44 7.4 4.1-10.8

45-69 8.4 6.5-10.3

18-69 8.0 6.6-9.5

Access health care services

Age 

Group

(years)

Both Sexes

n
%As 

much as I 
needed

95% CI % Most 
times 95% CI

% 
Some 
times 

95% CI
% 

Not 
at all

95% CI

18-29 812 34.5 30.4-38.6 17.0 15.0-19.0 32.1 28.2-36.0 8.0 4.8-11.1

30-44 1410 33.4 29.9-36.9 15.6 13.2-18.0 35.5 32.0-39.0 8.0 5.6-10.4

45-69 1427 34.2 31.8-36.6 14.6 12.3-16.8 37.1 34.8-39.4 6.7 5.4-8.0

18-69 3649 34.0 31.7-36.2 15.6 14.0-17.1 35.3 33.5-37.1 7.5 6.3-8.7

Access health care services

Age Group
(years)

Both Sexes

%Have not 
needed to 

access health 
services

95% CI

18-29 8.4 5.6-11.3

30-44 7.5 5.0-10.1

45-69 7.5 5.9-9.1

18-69 7.7 6.5-8.9
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Annex 3

STEPS Survey 2017

1.  Initial sample size allocation

An initial sample of 4,500 individuals (respondents) between the ages of 18 to 69 years old was targeted to un-
dertake the STEPS survey for 2017 in Tonga. 

2. Sampling Design:

Because it is important to compare the results by island divisions (national level), it is required with importance 
to produce the estimates in the divisional level (National Level). Therefore the sampling fractions will be adjust-
ed from its proportional to the size (number of households) to have higher sampling fraction (coverage) for the 
smaller size island division as shown in the following table:

Island Division

2016 TONGA POPULATION 
CENSUS Sample - STEPS

total households
1

ideal sample size
2

coverage
3

Number of Selected 
Blocks

4
1 Tongatapu 12,953 3240 25.0% 270
2 Vava'u 2,715 684 25.2% 57
3 Ha'apai 1,179 288 24.4% 24
4 Eua 885 228 25.8% 19
5 Niua 273 60 22.0% 5

Total 18,005 4,500 25.0% 375

The final sample numbers presented in the table above were rounded such that they were divisible by 12 (an 
enumerators workload) to accommodate field logistics. As such the sample size is recorded to 4,500.

The sample was selected independently within each of the 5 target areas. 

The sampling in each area was then undertaken using a three-stage process.  The first stage involved the selec-
tion of census blocks using Probability Proportional to Size (PPS) sampling, where the size measure was the ex-
pected number of households in that block.  For the second stage, a fixed number (twelve) of households were 
selected from each selected census block using systematic sampling.  The household lists for all selected blocks 
were updated just prior to the second stage of selection. Once the selected 12 households are found, then the 
list of household members age 15 to 64 by gender will be recorded. The final stage will be to use the Random 
Sample Generator (Android Application) to randomly select one person from the household to be enumerated 
so that it captures the required composition of the sample with specific age-group distribution and gender.
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Annex 4

STEPwise survey staff

Ministry of Health Survey Staff
1 Afu Tei 19 Limisesi Kaivelata
2 Sivihiva :Latu 20 Melaia Baleinausori
3 Lose Uili 21 Malia Folau
4 Ana Tautua’a 22 Fifita Fili
5 Manatu Vea 23 Silipa Lanumata
6 ‘Ilaisaane Fahamokioa 24 Peni Manufekai
7 Halaevalu Tonga’onevai 25 ‘Alisi Fifita
8 Mele Latavao 26 Malolo Vea
9 Seilini Soakai 27 Stella Minoneti
10 Uikelotu Filikitonga 28 ‘Asena Palefau
11 Kaloni Finau 29 Simione Tei
12 Kolina Paea 30 ‘Asinate Fua
13 Mele Palu 31 Folau Lepa
14 Lesieli ‘Uluheua 32 ‘Amelia Latuselu
15 Talamasina Maveu 33 Sela Tu’itupou

16 ‘Efalumu Lasalosi 34 Kafo’atu Tupou
17 Vasitai Toli 35 Finau Fifita
18 Lienita Talamai 36 Paea ‘Onesi

Statistics Department
37 Sione Lolohea 40 ‘Ativeniana Pomana
38 Winston Fainga’anuku 41 Sitamipa Paea
39 Vaimoana Soakimi 42 Faka’anaua Mafile’o

Enumerators (Recruited by Statistics)
43 Mapui’anafanga Sanft 52 Cindy Tu’ipulotu
44 Elena Pahulu 53 Paea Maile
45 Lonitaise Vuna 54 ‘Ofa Pilivi
46 Elenoa Siale 55 Elenoa Moala
47 Nancy Savelio 56 Finau ‘Ofamo’oni
48 Kalala Faka’utoki 57 Atonio Kama
49 Akesa Luani 58 Feleti Wolfgram
50 Paula Voni 59 Pasi Lavaka
51 Kilifi Lolohea

Health Planning Unit / Administration
60 Sioape Kupu 62 Lina Noema
61 Uaisele ‘Epenisa 63 Lesieli Talanoa
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