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Abstract: Objectives: 1) To describe the cardiovascular health of the construction workers in Hong
Kong, 2) to examine the demographic differences in cardiovascular health, and 3) to examine the
association between modifiable lifestyle behaviors and cardiovascular conditions.

Methods: 626 registered construction workers were included in the analysis. Blood chemistry, blood
pressure, weight and height were measured. Face-to-face questionnaire interview was conducted. T-
tests and One-way ANOVAS were used to compare the cardiovascular health score, cardiovascular
outcomes, and lifestyle behaviors by demographic characteristics.  Logistic regressions were
performed to assess the cardiovascular outcomes by lifestyle behaviors.

Results: Two-thirds of the construction workers failed to achieve three out of the seven “ideal”
cardiovascular health indicators. The younger, more educated, and female subjects had better
cardiovascular health scores than their counterparts. The ideal fish and seafood consumption was
associated with 1) ideal weight status and 2) ideal cholesterol level, whereas less soft drink consumption
was associated with ideal cholesterol level.

Conclusions: The findings highlighted the importance of promoting cardiovascular health in the
construction industry. This study provided insights for future interventions, which should include
increasing fish and seafood intake, decreasing soft drink consumption, and enhancing the health literacy
amongst older, less educated, and male construction workers.
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1. Introduction

The World Health Organization (WHO) has been advocating healthy workplaces to
prevent non-communicable diseases [1]. Cardiovascular diseases which were categorized
under non-communicable diseases were more prevalent among construction workers than
workers in other occupations [2, 3], and the workers in the construction industry have been
reported as high cardiovascular risk individuals [4, 5].

Construction work was highly demanding because workers were incessantly exposed to
harsh environments filled with fume, dust, heat, and moist [6]. Cardiovascular diseases,
following musculoskeletal diseases, are one of the major causes for early retirement of these
workers (known as healthy worker effect) [2, 7, 8]. Similar to Western countries, Hong Kong’s
construction industry suffers from a shortage of construction workers and a depleting aging
workforce. It is, therefore, all the more important to develop strategies to avoid early retirement
caused by cardiovascular diseases and maximize the productivity of its existing workforce.

The American Heart Association has established the “ideal cardiovascular health” metrics
to monitor the Americans’ cardiovascular health and track their progress towards the national
goals set under the Healthy People 2020 by the US government [9]. Construction site workers’
health, however, was overlooked because they were considered as healthy despite their
cardiovascular risks [10]. So far only two studies have reported on the cardiovascular risks of
construction workers, one with a focus on musculoskeletal pain [11] and the other on
comparing the cardiopulmonary risk in different occupations [12]. The cardiovascular health
of construction workers has not been systematically assessed; it is essential to have this
systematic assessment done in order to monitor the secular trends, to make studies comparable,
and hence, to develop long-term strategies to promote cardiovascular health to reduce
premature retirement in the construction industry. At present, the characteristics of
construction workers facing higher risk of cardiovascular diseases have not been assessed, and
hence it is almost impossible to prioritize effectively for whom future interventions should be
targeted

Modifiable lifestyle behaviors, e.g., eating, smoking, and physical activity (PA), have been
consistently found to be associated with cardiovascular diseases [9, 13, 14]. Adopting healthy
lifestyle behaviors can be a strategy to reduce the risk of cardiovascular diseases. However, the
association between lifestyle behaviors and cardiovascular diseases remained unknown among
the construction workers in Hong Kong; no previous studies have examined such an
association. This information could provide insight into future strategies to prevent non-
communicable diseases (i.e., cardiovascular diseases), reduce premature retirement and
maximize the productivity of the existing workforce. Therefore, the objectives of this paper
were 1) to describe the cardiovascular health of the construction workers in Hong Kong, 2) to
examine the demographic differences in cardiovascular health, and 3) to examine the
association between modifiable lifestyle behaviors and cardiovascular conditions.

2. Materials and Methods

2.1 Subjects and procedures

From July 2014 to August 2016, the research team recruited subjects by convenience
sampling and collected the health data of 1,361 registered construction workers in 66
construction sites. The research team visited each construction site during lunch breaks and
met each worker for about 15 minutes. The inclusion criteria was the construction workers
registered to the Construction Worker Registration System in Hong Kong. Written consent was
obtained from each participant before the research team measured his/her weight and height,
and carried out the face-to-face questionnaire interview. Blood sample and blood pressure were
taken by the staffs” from a professional clinic. Ethical approval was obtained from the Human
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Subjects Ethics Application Review System (HSEARS) of the Hong Kong Polytechnic
University, Hong Kong (Reference number: HSEARS20131218001).

Only 626 subjects provided full data and hence, were included in the analysis. Those
excluded were the 304 subjects who did not fast on the day of data collection and had only
received random blood glucose tests, and the 461 subjects who did not take the PA questions,
which were only added to the questionnaire at a later stage of the survey. However, there was
little difference between the demographic background of the included and the excluded
subjects (effect sizes<0.2, which is considered as small [15]]).

In Hong Kong, there were approximately 413,613 registered construction workers [16].
With the confidence level of 0.05 and 95% margin of error assumed, the estimated sample size
was 384 [17]. Based on the cardiovascular outcomes, the design effects [18] were calculated
ranging from 1.08 to 1.63. With the largest design effect, the effective sample size was 383.

2.2Independent variables: anthropometric measures and blood tests (clinical examination)

The workers” weight and height were measured on-site by the research assistant. The Body
Mass Index (BMI) for each worker was then computed and categorized into 3 groups:
underweight (BMI <18), normal weight (BMI=18-22.9), and overweight (BMI >23). His/her
blood sample and pressure were taken and the measurements were sorted into 3 categories:
normal (<120 mm Hg/<80 mm Hg) , pre-hypertension (Systolic blood pressure (SBP) 120-139
mm Hg or Diastolic blood pressure (DBP) 80-89 mm Hg), and hypertension (SBP>140 mm Hg
or DBP290 mm Hg). The clinic also performed the blood sample test to examine the blood
glucose (fasting or random) and total cholesterol level. Only the workers who had the fasting
blood glucose measured were included in the analysis. The fasting blood glucose was classified
as normal (5.6 mmol/L converted as <100 mg/dL), glucose impaired tolerance (>5.6-6.9 mmol/L
converted as 100-125 mg/dL), and diabetes (=7.0 mmol/L converted as 2126 mg/dL). Similarly,
the total cholesterol level was categorized as normal (<200 mg/dL), borderline high (200-239
mg/dL), and high (240 mg/dL).

For data analysis, the cardiovascular outcomes were classified according to the American
Heart Association into “ideal” vs. “undesired” which represent normal and higher than normal
ranges respectively [9]. For example, “ideal” vs. “undesired” outcomes for the weight status is
BMI>23 vs. BMI<23, blood pressure is 2120 mm Hg/ >80 mm Hg vs. <120 mm Hg/ <80 mm Hg,
fasting blood glucose is 5.6 mmol/L converted as <100 mg/dL vs. <5.6 mmol/L converted as
<100 mg/dL, and total cholesterol is 2200 mg/dL vs. <200 mg/dL. The total number of ideal
cardiovascular outcomes was then calculated (range: 0-4).

2.3Dependent variables: lifestyle behaviors (questionnaire)

The questionnaire comprised of questions regarding lifestyle behaviors of the subjects,
e.g., leisure-time PA, smoking status, and diet pattern.

The responses to each of the questions on leisure-time PA and smoking status were coded
as “ideal” or “undesired”. Leisure-time PA was considered as ideal if the subject had 150
minutes or more (2150 minutes) of moderate PA per week, and as undesired if he/she did less
than 150 minutes (<150 minutes) per week. Smoking status was classified as ideal if the subject
is a non-smoker, i.e., no cigarettes smoked, and as undesired if he/she is a smoker smoking one
or more cigarettes (21 cigarette) in the last 30 days.

Diet pattern of consumption included 1) fruits and vegetables, 2) fish and seafood, and 3)
soft drinks. Fruit and vegetable consumption was defined as ideal if the diet included 4.5 cups
or more (4.5 cups) of fruits and vegetables per day, and as undesired if less than 4.5 cups (<4.5
cups) per day. According to the American Heart Association, fish consumption should be at
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least 2 servings per week [9]. As the study was designed to develop a health profile for the
Hong Kong construction workers, the consumption of fish was expanded to include seafood.
That said, the majority of seafood consumption in Hong Kong was fish [19], and hence such a
measure reasonably assessed the fish consumption. The fish and seafood consumption was
separated into 2 groups: the ideal with two or more servings (22 servings) per week, and the
undesired with less than 2 servings (<2 servings) per week. The study included only soft drink
consumption rather than all sugar-sweetened beverages as suggested by the American Heart
Association [9]. Soft drink consumption was classified as ideal if the subject took less than 36
0z (<36 oz) of soft drink per week, and as undesired if he/she consumed more than 36 oz (=36
oz) per week. From the responses of each subject, the subjects’ dietary behaviors were
considered as “ideal” if they had ideal responses to the 3 aforementioned items, or else their
behaviors would be considered as “undesired”. The total number of “ideal” lifestyle behaviors
(e.g., physical activity, smoking and dietary behaviors) (range: 0-3) was then counted.

2.3.1Cardiovascular health score

Cardiovascular health score was based on the American Heart Association’s
cardiovascular metrics that measured seven items, i.e., weight status, blood pressure, blood
glucose level, cholesterol level, PA, dietary behaviors, and smoking [9]. The score, ranging from
0 to 7, is the sum of the total number of “ideal” conditions for the seven metrics to indicate the
cardiovascular health of a participant.

2.4Covariates: demographic characteristics (questionnaire)

The questionnaire also comprised of questions regarding demographic characteristics of
the subjects. The covariates were gender (males and females), age (20-29, 30-39, 40-49, 50-59),
education (no formal education/ primary education, junior secondary education, senior
secondary education, and post-secondary education), and ethnicity (Chinese: born in Hong
Kong or have lived in Hong Kong for more than 7 years, Chinese: from Mainland, Minority).

2.5Statistical methods

For the objective 1, descriptive statistics were used to summarize the construction workers’
cardiovascular outcomes (e.g., blood pressure, glucose level, cholesterol level, and weight
status), lifestyle behaviors (e.g., smoking, dietary behaviors, and leisure-time PA), and
cardiovascular health score. For objective 2, Krustal-Wallis test and Mann-Whitney test were
performed to compare the individual cardiovascular outcomes and lifestyle behaviors by
demographic characteristics (age, gender, education, and race). T-tests and One-way ANOV As
were used to compare the cardiovascular health score, and overall cardiovascular outcomes
and lifestyle behaviors. For objective 3, multilevel logistic regressions were performed to
regress the cardiovascular outcomes with lifestyle behaviors adjusting for age, gender,
ethnicity, and education and the cluster effect of construction sites. All statistical analyses were
performed using STATA 13.

3. Results

This section may be divided by subheadings. It should provide a concise and precise
description of the experimental results, their interpretation as well as the experimental
conclusions that can be drawn.
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3.1 Demographic Characteristics of the Sample

Out of the 626 subjects, 90% of them were male with 67% aged 40 or above (Table 1). In
terms of ethnicity, about 84% were born in Hong Kong and 12% were from Mainland China,
whilst the remaining subjects (4%) were from Nepal, Pakistan, or other countries. About 20%
of the subjects had no formal education or only primary education. The percentages of subjects
who had junior secondary (Form 3), senior secondary (Form 7 in the old education system or
Form 6 in the new system), and post-secondary education (e.g., diploma, associate, or degree)
were 40%, 27%, and 11% respectively.

3.2 Cardiovascular Health

As shown in Table 1, 38% of the subjects had ideal weight status; 68% had ideal total blood
cholesterol level; 19% had ideal blood pressure; and 92% had ideal fasting blood glucose level.

Regarding lifestyle behaviors, 60% of the subjects were non-smokers and 28% engaged in
an ideal amount of PA. In terms of the consumption of fruits and vegetables, soft drinks, and
fish and seafood, 8%, 73% and 59% of them respectively were considered to be in an ideal state.

The average cardiovascular health score (range: 0-7) was 3.07 (SD=1.14) with 0 being the
lowest score and 7 the highest. The distribution of the health scores among the subjects from
score 0 to score 7 was 0.5%, 6.7% , 25.1%, 32.7%, 24.4%, 9.3%, 1.1%, and 0.2% respectively. The
mean number of ideal lifestyle behaviours (range: 0-3) was 0.91 (SD=0.70) and the distribution
of scores from 0 to 3 was 28.4%, 52.6%, 18.2%, and 0.8% respectively. The mean number of
cardiovascular health outcomes (range: 0-4) was 2.16 (5D=0.91) with distribution of scores from
0 to 4 was 2.4%, 20.9%, 42.3%, 27.3 %, and 7.0% respectively.

3.3 Demographic differences in cardiovascular health

As shown in Table 2, there were no significant differences in the weight status, total
cholesterol, blood pressure and fasting blood glucose across the gender, educational and ethnic
groups. Nonetheless, there were significant differences in the mentioned items across specific
age groups. More subjects aged 20-29 had ideal weight status and cholesterol level compared
to those in other age groups (p=0.01 and <0.001, respectively), whereas more subjects in the age
groups of 20-29 and 30-39 had ideal fasting blood glucose compared to those in the rest of the
age groups (p<0.001).

There were no significant differences in the fruit and vegetable consumption among the
gender, age, ethic, and education groups (Table 3). However, significant differences were found
in other lifestyle behaviors across the gender, age, ethic, and education groups. More male
subjects were smokers (p<0.001) and engaged in more PA than the females (p=0.007). In general,
the percentage of subjects achieving ideal amount of PA decreased with age (p<0.001), whereas
the percentage of the ideal amount of fish and seafood consumed by the subjects increased with
age (p<0.001). The Chinese who were born in Hong Kong or lived in Hong Kong for more than
7 years were more physically active compared with the Chinese from the Mainland (p=0.028).
Besides, the Chinese subjects consumed more seafood and fish than the subjects of other ethnic
origins (p=0.002). As regards the subjects’ educational levels, they were positively correlated
with the percentage of the ideal amount of PA (p<0.001), but negatively to the percentage of
the ideal amount of fish and seafood consumed (p=0.002).

In terms of the overall cardiovascular health as shown in Table 4, the younger, more
educated, and female subjects had higher cardiovascular health scores than the older, less
educated, and male subjects (p=0.003, <0.001, <0.001 respectively). Similarly, the younger, more
educated, and female subjects had more ideal lifestyle behaviors than their older, less educated,
and male counterparts (p<0.001, =0.016, <0.001 respectively). In terms of the cardiovascular
health outcomes, significant differences occurred across different age groups (p<0.001); the
subjects aged 20-29 had more ideal cardiovascular health outcomes than those aged 50-59.
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3.4 Associations between clinical test results and lifestyle behaviors

Only a few lifestyle behaviors were related to the cardiovascular health outcomes (Table
5). The non-smokers were more likely to have ideal weight status compared with the smokers
(adjusted OR: 1.36, 95% CI: 1.02-1.81, p=0.03). The consumption of fish and seafood was
associated with ideal weight status and total cholesterol level (adjusted ORweight: 1.34, 95%:
CI: 1.02-1.76, p=0.04; adjusted ORchol: 1.35, 95% CI: 1.002-1.82, p=0.048). The subjects who
drank less soft drinks were more likely to have ideal total cholesterol compared with those who
drank excessively (adjusted OR: 1.48, 95%: 1.06-2.07, p=0.02).

3.5. Tables
Table 1. Sample descriptive
N %

Gender
Male 564 90.2
Female 61 9.8
Ethnicity
Chinese—born in HK or have lived more than
7 years in Hong Kong 226 540
Chinese —born in Mainland China 77 12.3
Minority 23 3.7
Education
No Formal Education / Primary Education 135 21.7
Junior Secondary Education 249 40.0
Senior Secondary Education 170 23
Post-secondary =~ Education (Diploma / 69 11
Associate Degree / Degree etc.)
Age
20-29 94 15.0
30-39 112 17.9
40-49 158 25.2
50-59 170 27.2
60 or older 92 14.7
Weight status
Intermediate/ Poor (BMI=>23) 386 61.9
Ideal (BMI<23) 238 38.1
Blood cholesterol
Intermediate/ Poor (=>5.2 mmol/L or 200 202 03
mg/dL)
Ideal (<5.2 mmol/L or 200 mg/dL) 424 67.7
Blood pressure
Intermediate/ Poor (=>120 mm Hg/ =>80 mm 484 813
Hg)
Ideal (<120 mm Hg/ <80 mm Hg) 111 18.7
Blood glucose
Intermediate/ Poor (=>5.6 mmol/L or 100 49 78
mg/dL)
Ideal (<5.6 mmol/L or 100 mg/dL) 577 922
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Smoking

Not desired (Smokers) 251 40.1

Ideal (Non-smoker) 375 59.9

Physical activity

Not desired (<150 mins moderate/ wk) 452 72.2

Ideal (>=150 mins moderate/ wk) 174 27.8

Fruit and vegetable

Not desired (<4.5 cups/ day) 579 92.5

Ideal (=>4.5 cups/ day) 47 7.5

Seafood or fish

Not desired (<2 servings/ wk) 257 41.1

Ideal (=>2 servings/ wk) 369 58.9

Sweetened-beverage

Not desired (=>36 oz/ wk) 169 27.0

Ideal (<36 oz/ wk) 457 73.0
Mean SD

Cardiovascular health score (0-7) 3.07 1.14

4N)umber of ideal cardiovascular outcomes (0- 216 0.91

Number of ideal lifestyle indicators (0-3) 0.91 0.70
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Table 2: Cardiovascular health outcomes

Weight status Blood cholesterol Blood pressure Blood glucose

Intermediat  Ideal Intermediat  Ideal (<5.2 Intermediat  Ideal (<120 Intermedia Ideal (<5.6

e/ Poor (BMI<23) e/ Poor mmol/LL or e/ Poor mm Hg/ te/ Poor mmol/LL or

(BMI=>23) (=>5.2 200 mg/dL) (=120 mm <80 mm (=>5.6 100 mg/dL)

mmol/L  or Hg/ =>80 Hg) mmol/L or
200 mg/dL) mm Hg) 100 mg/dL)
N % N % P N % N % P N Y% N % p N % N % p
Gender
Male 350 622 213 378 063 184 326 380 674 062 440 821 9% 179 014 45 80 519 920 0.70
Female 36 59.0 25 410 18 295 43 705 43 741 15 259 4 6.6 57 934
Age
20-29 44 468 50 532  0.01% 12 128 82 872 <0.001* 71 772 21 228 043 1.1 93 989 <0.001**
30-39 68  61.3 43 387 37 33.0 75  67.0 83 814 19 186 09 111 99.1
40-49 110 69.6 48 304 52 329 106 67.1 118 792 31 20.8 14 89 144 911
50-59 105 621 64 379 70 412 100 588 141 860 23 14.0 21 124 149 876
60 or older 59 641 33 359 31 337 61 663 71 807 17 193 12 13.0 80 87.0
Ethnicity
Chinese-Born in
HK or have lived
. 325 619 200 381 023 179 340 347 66.0 010 417 818 93 182 044 45 86 481 914 0.22
in HK for more
than 7 years
Chinese-From
) 44  57.1 33 429 18 234 59 76.6 52 765 16 235 4 5.2 73 948

Mainland
Minority 17 773 5 227 5 217 18 783 15 882 2 118 0 0.0 23 100.0

Education
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No Formal
Education /
Primary

Education 0.50
Junior Secondary

90 672 44 328 0.34 43 319 92 68.1 0.18 110 84.0 21 160 0.63 14 104 121 89.6

. 156  62.7 93 373 79 317 170  68.3 194 815 44 185 19 7.6 230 924
Education

Senior Secondary

Education

Post-secondary

Education
*significant differences between 20-29 and 60 or older; sig dif between 20-29 and 50-59; sig dif between 20-29 and 40-49; sig dif between 20-29 and 30-39
**significant difference between 20-29 and 60 or older; sig dif between 20-29 and 50-59; sig dif between 20-29 and 40-49; sig dif between 30-39 and 60 or older;
sig dif between 30-39 and 50-59; sig dif between 30-39 and 40-49

98 57.6 72 424 64 37.6 106  62.4 129 80.6 31 194 13 7.6 157 924

40 58.0 29 420 16 232 53 768 48 762 15 238 3 43 66 957
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Table 3: Lifestyle behaviors

Smoking Physical activity Fruit and Seafood or fish Soft drink
vegetable
Not desired Ideal Not Ideal (>=150 mins Not Ideal Not Ideal (=2 Not desired Ideal (=>2
(Smokers) (Non- desired moderate/ wk) desire  (=>4.5 desired servings/ (<2 servings/ servings/ wk)
smoker) (<150 d (<4.5 cups/day) (<2 wk) wk)
mins cups/ servings/
moderate/ day) wk)
wk)
N % N % N % N % N % N % N % N % N % N %
Gender
Male 249 441 315 55.9¢ 398 70.6 166  29.4° 524 929 40 7.1 238 422 326 57.8 163 28.9 401 71.1b
Female 2 33 59 967 53 869 8 13.1 54 885 7 115 18 295 43 70.5 5 8.2 56 91.8
Age
20-29 35 372 59 628 50 53.2 44  46.8* 88 93.6 6 6.4 56 59.6 38  40.4<* 42 447 52  55.3c***
30-39 47 420 65 580 73 652 39 34.8 103 92.0 9 8.0 55 491 57 50.9 56 434 73 56.6
40-49 67 424 91 576 112 709 46 29.1 150 949 8 5.1 60 38.0 98 62.0 50 31.6 108 68.4
50-59 72 424 98 576 142 83.5 28 16.5 153 900 17 10.0 61 359 109 64.1 29 17.1 141 82.9
60 or older 30 326 62 674 75 815 17 18.5 85 924 7 7.6 25 272 67 72.8 9 9.8 83 90.2
Ethnicity
Chinese-Born in 148  28.1 378 71.9
HK or have
lived in HK for 218 414 308 58.6 369 702 157  29.8# 481 914 45 8.6 204 38.8 322 61.2b%##
more than 7
years
Chinese-From 27 351 50 649 63 818 14 182 75 974 2 26 36 468 41 532 Bodes e 8l
Mainland
Minority 6 261 17 739 20 870 3 130 23 1000' 0 00 17 739 6 261 5 348 D 652

10
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Education

No Formal 27  20.0 108
Bducation /" ys 356 &7 644 113 837 22 163 123 9Ll 12 89 40 296 95 7040

Primary

Education

Junior 62 249 187
Secondary 121 48.6 128 514 182  73.1 67 26.9 231 928 18 7.2 106 42.6 143 574

Education

Senior 54 31.8 116
Secondary 63 37.1 107 62.9 118  69.4 52 30.6 158 929 12 7.1 71 418 99 58.2

Education

Post-secondary 18 261 51 739 36 522 33 478 64 928 5 72 39 565 30 435 25362 4
Education

80.0a™

75.1

68.2

63.8

a p<0.05, b p<0.01, c p<0.001

*significant difference between 20-29 and 60 or older; sig dif between 20-29 and 50-59; sig dif between 20-29 and 40-49; sig dif between 30-39 and 60 or older;
sig dif between 30-39 and 50-59; sig dif between 40-49-50-59

**significant difference between 20-29 and 60 or older; sig dif between 20-29 and 50-59; sig dif between 20-29 and 40-49; sig dif between 30-39 and 60 or older;
sig dif between 30-39 and 50-59

***significant difference between 20-29 and 60 or older; sig dif between 20-29 and 50-59; sig dif between 20-29 and 40-49; sig dif between 30-39 and 60 or older;
sig dif between 30-39 and 50-59; sig dif between 40-49-50-59; sig dif between 40-49 and 60 or older

#sig dif between Chinese who were born in HK or lived in HK for more than 7 years and Chinese who came from the Mainland

## sig dif between minority and Chinese who were born in HK or lived in HK for more than 7 years; sig dif between minority and Chinese who came from
the Mainland

~sig dif between post-secondary education (post-sec) and no formal/primary education (pri); sig dif between post-sec and junior secondary education (jun sec);
sig dif between post-sec and senior secondary education (sen sec); sig dif between pri and jun sec; sig dif between pri and sen sec

"Msig dif between pri and sec sec; sig dif between pri and post-sec

11
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1 Table 4: Overall cardiovascular health
Cardiovascular health Ideal lifestyles Ideal cardiovascular
score outcomes
Mean SD p Mean SD p Mea SD p
n
Gender
Male 3.03 1.15 0.003  0.88 0.72 <0.001 214 092 0.21
Female 348  1.03 1.18 043 230 0.88
Age
20-29 373 113 <0.001* 112 0.76 0.016**  2.62 0.86 <0.001*
30-39 316 111 095 071 221 087
40-49 296 111 0.88 0.68 2.08 092
50-59 279  1.09 0.81 0.69 198 0.92
60 or older 299  1.06 091  0.66 2.08 0.85
Ethnicity
Chinese-Born in HK or
have lived in HK for more
than 7 years 3.06 1.15 0.55 093 071 0.61 213 092 0.14
Chinese-From Mainland 319 112 0.84 0.63 235 093
Minority 296  0.88 0.87 0.63 2.09 0.67
Education
No Formal Education /
Primary Education 292 114 <0.001~  0.86 0.69 <0.001 2.06 0.84 0.17
Junior Secondary
Education 297 101 0.82 0.67 216 0.87
Senior Secondary
Education 312 118 0.97  0.69 215 1.01
Post-secondary Education 361 134 125 0.76 236 094

2  “*significant difference between 20-29 and 60 or older; sig dif between 20-29 and 50-59; sig dif between
3 20-29 and 40-49; sig dif between 20-29 and 30-39

4 **sig dif between 20-29 and 60 or older

S5  ’sig dif between post-sec and pri; sig dif between post-sec and jun sec; sig dif between post-sec and
6 sensec
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Table 5: Associations between lifestyle behaviors and cardiovascular health outcomes

Weight status# Total cholesterol#
Crude 95%ClI P Adj. 95% CI ) Crude 95% CI ) Adj. 95% CI P
OR* OR** OR* OR**
Smoking” 1.52 (1.20, 1.92) <0.001 1.36 (1.02, 0.81) 0.034 | 1.20 (093, 154) 0.15 1.28 (094, 1.75) 0.11
PA" 0.97 (0.71, 1.32) 0.83 0.97 (070, 0.33) 083 |1.20 (0.86, 1.69) 0.28 1.24 (0.88, 1.74) 022
Fruit and
1.09 (0.71, 1.69) 0.69 0.98 (0.59, 0.63) 094 | 1.09 (071, 1.69) 0.69 0.82 (048, 1.42) 048
vegetable®
Fish and
1.39 (1.11, 1.74) <0.001 1.34 (1.02, 0.76)  0.038 | 1.20 (094, 154) 0.14 1.35 (1.00, 1.82) 0.048
seafood”
Softdrink” 1.12 (0.88, 1.44) 0.35 1.16 (0.85, 0.58) 036 | 1.30 (1.00, 1.69) 0.049 1.48 (1.06, 2.07) 0.020
Blood pressure# Blood glucose#
Crude 95%ClI p Adj. 95% CI P Crude 95% p Adj. 95% CI p
OR* OR** OR* CI OR**
Smoking” 0.97 (0.70, 1.36) 0.87 1.05 (0.70, 1.58) 0.83 | 1.13 (0.66, 1.91) 0.66 0.86 (046, 159) 0.62
PAN 0.81 (0.53, 1.25) 0.35 0.80 (052, 1.23) 031 |141 (0.72, 277) 0.32 1.43 (0.72, 2.81) 0.30
Fruit and
0.77 (0.44, 1.35) 0.36 0.64 (0.34, 1.21) 017 |0.79 (027, 227) 0.66 1.10 (0.37, 3.29) 0.86
vegetable”
Fish and
1.00 (0.73, 1.38) 0.98 0.95 (0.64, 1.40) 079 | 0.99 (0.58, 1.67) 0.96 1.06 (0.56, 2.01) 0.85
seafood”
Softdrink” 0.91 (0.65, 1.29) 0.60 0.84 (0.55, 1.30) 043 |0.89 (048, 1.64) 0.70 1.07 (0.50, 2.30) 0.86

ASmoking: non-smokers vs. smokers (ref); Fruit and vegetable: =>4.5 cups/ day vs. <4.5 cups/ day (ref); Fish and seafood: =>2 servings/ wk vs. <2 servings/ wk (ref);
Soft drink: =>2 servings/ wk vs. <2 servings/ wk (ref);

#Weight status: BMI<23 vs. BMI=>23 (ref); Blood cholesterol: <5.2 mmol/L or 200 mg/dL vs. =>5.2 mmol/L or 200 mg/dL (ref); Blood pressure: <120 mm Hg/ <80
mm Hg vs. =>120 mm Hg/ =>80 mm Hg (ref); Blood glucose: <5.6 mmol/L or 100 mg/dL vs. =>5.6 mmol/L or 100 mg/dL (ref)

*crude OR was adjusted for age, gender, ethnicity, and education.

**adjusted OR was adjusted for age, gender, ethnicity, and education and other lifestyle behaviors.
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4. Discussion

Cardiovascular risks are prevalent among the construction workers in Hong Kong. As
shown in this study (objective 1), about two-thirds of the subjects failed to achieve three out of
the seven “ideal” cardiovascular health indicators. Consistent with previous studies [2, 4, 7,
20], the prevalence of pre-hypertension/hypertension, borderline high blood
cholesterol/hypercholesterolemia, and overweight/obesity was high in the construction
workers in Hong Kong. Many studies have already demonstrated that the “healthy worker
effect” is paradoxical; cardiovascular diseases such as ischaemic heart disease, heart failure,
and hypertension are permanent disabilities that forced workers to retire early [7, 8, 21, 22] or
caused them to die prematurely [21, 23]. Moreover, cardiovascular disease was the second
leading cause of permanent disability and the leading cause of premature death among
construction workers [8, 23]. Hence, promoting cardiovascular health in the construction
industry will enhance the sustainability of the existing workforce.

For the objective 2, younger, higher educated, and female workers were found to have
better cardiovascular health. They had been reported to have higher health literacy, and hence
might have greater awareness of health problems and more healthy lifestyles [24], which might
lead to better cardiovascular health in the subgroups. In view of this, future interventions
should enhance the health literacy of construction workers, particularly the older, less
educated, and male workers.

In terms of objective 3, this study found that the subjects who consumed fish and seafood
were more likely to have healthier weight status than those who did not. This is consistent with
the literature suggesting that fish and seafood consumption improved weight status possibly
through reduction in body fat mass, and satiety regulation and lipid oxidation stimulated by
n-3 polyunsaturated fatty acid (PUFA) [25, 26]. Moreover, the construction workers who
consumed more fish and seafood were more likely to have lower serum cholesterol level. Some
previous studies suggested that phospholipids and fish protein consumption could lower
serum cholesterol level possibly by reducing serum ad liver cholesterol levels, improving lipid
metabolism, inhibiting cholesterol and bile acid absorption, and enhancing cholesterol
catabolism in the liver [25, 27-29]. This was probably the reason why the United States” recent
dietary recommendation suggested two servings (eight ounces) of seafood per week [30].
Given that 41% of the subjects did not consume enough fish and seafood, promoting fish and
seafood intake in the construction industry may be one of the effective strategies to enhance
cardiovascular health among construction workers.

The subjects who consumed less soft drinks were found to have lower serum cholesterol
level compared with those with excessive consumption. An intervention study showed that
reduction in soft drink consumed lowered the total serum cholesterol level in school-aged
children [31]. Similarly, another study demonstrated that drinking colas increased total serum
cholesterol [32]. Besides, some other studies also identified related associations: drinking soft
drinks was related to lower high-density-lipoprotein (HDL) cholesterol (good cholesterol) and
higher triglycerides, and low-density-lipoprotein (LDL) and very-low-density-lipoprotein
(VLDL) cholesterol, a precursor of low-density-lipoprotein [33-35]. Such change in serum lipid
profiles may be resulted from the alteration of lipid metabolism and profiles in liver and serum
by the added sugar (e.g., fructose) and acid in soft drinks [35-37]. Therefore, the American
Heart Association recommended that sugar-sweetened beverage should be reduced to less
than 36 oz per week [9]. Future intervention should consider promoting such dietary
recommendation in order to improve cardiovascular health in construction workers.

This study had several limitations. Firstly, the cross-sectional design examined
associations but failed to establish causal relationships. Secondly, due to incomplete
information, only half of the subjects were included in the analysis. As the data collection was
conducted from 10 a.m. to 1 p.m., a high percentage of the subjects had random rather than
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fasting blood glucose test, and hence were excluded in the final analysis. Another hiccup was
that the research team decided to add PA measurement into the questionnaire after the data
collection had begun, and hence many subjects were not asked about their PA and were
excluded from this analysis as a result. Thirdly, some dietary items used in this study were
different from the existing recommendations of the American Heart Association [9] which may
be due to the cultural differences in dietary habits, for example, whole grain intake.

5. Conclusions

About two-thirds of the construction workers failed to achieve three out of the seven
“ideal” cardiovascular health indicators. The ideal fish and seafood consumption was
associated with 1) ideal weight status and 2) ideal cholesterol level, whereas less soft drink
consumption was associated with ideal total cholesterol level. The findings highlighted the
importance of promoting cardiovascular health in the construction industry and provided
some insights for future interventions, which should include increasing fish and seafood
intake, decreasing soft drink consumption, and enhancing the health literacy amongst older
and less educated construction worker.
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