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Abstract

Background Low income communities are vulnerable to non-communicable diseases (NCDs), which affect their
economy and disability status. An effective approach to address the NCD burden is through the multidimensional
concept of health-promoting lifestyle. Another preferred approach by the population worldwide for NCD treatment
is natural health product (NHP). Studies on NHP and health-promoting lifestyle among this vulnerable population,
specifically the low-income urban community, are limited. Therefore, this study, aimed at investigating the NHP
knowledge and health-promoting lifestyle, and to determine the factors associated with health-promoting

lifestyle in a low income urban community in Cheras, Kuala Lumpur. This study has focused on sociodemographic
characteristics, annual health monitoring activities, and health status, which are modifiable and non-modifiable
factors.

Methods Phase 1 of the study involves developing the Malay-version NHP knowledge questionnaire, whereas Phase
2 involves a cross-sectional study of 446 randomly selected low-income respondents to determine their level of
health-promoting lifestyle and the associated factors. The respondents’ sociodemographic, socioeconomic, health
monitoring activity, health status, and NHP knowledge data were obtained using the newly developed Malay-version
NHP questionnaire and the Health-Promoting Lifestyle Profile Il (HPLP Il) questionnaire. The independent variables
include sociodemographic status, annual health monitoring activities, health status and NHP knowledge were
analysed using simple and multiple linear regression.

Results In this study, the 10-item NHP knowledge questionnaire developed in the Malay version contains two
domains [safe use (eight items) and point of reference (two items)] (total variance explained: 77.4%). The mean of NHP
knowledge score was 32.34 (standard deviation [SD] 7.37). Meanwhile, the mean score of health-promoting lifestyle
was 109.67 (SD 25.01). The highest and lowest scores of health-promoting lifestyles are attributed to spiritual growth

*Correspondence:
Azimatun Noor Aizuddin
azimatunnoor@ppukm.ukm.edu.my

Full list of author information is available at the end of the article

© The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you
give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you modified the

licensed material. You do not have permission under this licence to share adapted material derived from this article or parts of it. The images or
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the
material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation
or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://
creativecommons.org/licenses/by-nc-nd/4.0/.


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12889-024-19601-8&domain=pdf&date_stamp=2024-8-7

Syed Shamsuddin et al. BMC Public Health (2024) 24:2146

Page 2 of 12

and physical activity, respectively. Ethnicity is associated with a higher health-promoting lifestyle level, same goes to
the occupational status —NHP knowledge interaction. “Unclassified” education status and annual blood glucose level
monitoring are associated with a lower level of health-promoting lifestyle.

Conclusion A new questionnaire in Malay version was developed to measure NHP knowledge. Compared to other
subpopulations, the respondents’ health-promoting lifestyle levels in this study were low, associated with ethnicity,
education status, and health monitoring activities. The findings provided insight into the interaction between NHP
knowledge and occupational status, which is associated with a higher health-promoting lifestyle level. Accordingly,
the future health-promoting lifestyle intervention programmes in healthcare delivery should target these factors.

Keywords Health-promoting lifestyle, Natural health products, Low-income, Urban community

Introduction

Rapid urbanisation and increased population density is a
worsening scenario among urban low-income communi-
ties [1]. Such communities are vulnerable to non-commu-
nicable diseases (NCDs), which are a major public health
concern due to their influence on economic growth, dis-
ability, and premature death [2-4]. Health-promoting
lifestyle is one of the best approaches to reduce the NCD
burden on these vulnerable populations [5, 6].

Health-promoting lifestyle is a multidimensional
concept in which self-initiated action, behaviour, and
perception contribute to maintaining and improving self-
actualisation and wellness. The health-promoting lifestyle
is based on the behaviour, health beliefs, and Pender’s
health promotion model [7]. Different populations record
varying health-promoting lifestyle scores. For example,
the mean of health-promoting lifestyle score among
low-income Polish men was 70.98 (standard devia-
tion, SD=16.38) [8], while those of Iranian and Turkish
women were 112.2 (SD=16.1) [9] and 126.81 (SD=19.2)
[10], respectively. These differences are attributed to the
different study populations and instruments used to mea-
sure the health-promoting lifestyle level.

The most widely applied health-promoting lifestyle
instrument is the Health-Promoting Lifestyle Profile II
(HPLP II), which uses a holistic and multidimensional
approach [11-16]. HPLP II comprises a set of question-
naires that cover six scales (health responsibility, physi-
cal activity, nutrition, spiritual growth, interpersonal
relations, and stress management) [17, 18]. Understand-
ing of these factors is crucial to plan for targeted health
programmes to improve the health-promoting lifestyle.
Many factors are associated with the practice of health-
promoting lifestyle, such as sociodemographic factors,
namely age [13, 18], gender [11, 13], marital status [9, 13],
education status [9, 13, 18], and socioeconomic status [2].
The health-promoting lifestyle is significantly associated
with the presence of comorbidities such as cardiocere-
brovascular disease [13].

Health monitoring activities involve any behaviours
related to individual monitoring of health parameters,
encompassing physical activity, dietary intake, blood

glucose, and blood pressure [19-21]. Health monitoring
activity is associated with a higher level of health-pro-
moting lifestyle [19, 20]. Natural health products (NHPs)
are defined as “naturally occurring substances that are
used to restore or maintain good health and must be
licensed for use” For example, NHPs include probiot-
ics, herbal remedies, vitamins and minerals, homoeo-
pathic medicines, traditional medicines, as well as amino
acids and essential fatty acids [22]. Up to 70—80% of the
worldwide population prefer NHPs as the prime source
of healthcare and alternative for NCD treatment [23-25].
The usage of NHPs is significantly associated with health-
promoting lifestyle [26] and stress management [27],
while safe usage of NHPs is associated with the user’s
knowledge level [23, 24].

In Malaysia, the low-income community is defined as
those with monthly earnings<RM4850 [28]. Although
only 14.1% of Malaysians are considered having low-
income, almost 90% of them live in urban areas [29,
30]. Furthermore, 8.1% of Malaysians have at least three
lifestyle-related NCDs (hypertension, diabetes, and
high cholesterol), which are the leading cause of death
among Malaysians [31]. Thus, the health-promoting life-
style approach is essential to reduce the NCD burden in
Malaysia. Moreover, understanding of the health-pro-
moting lifestyle and associated factors among urban low-
income communities is crucial in the planning of health
programme targeting this subpopulation.

HPLP II has been used to examine undergraduates [11,
12, 14, 32], elderly people [13], women [15, 16], and a
low-income community at a suburban community health
centre [18]. However, local studies assessing the health-
promoting lifestyle-associated factors are limited. In this
study, it is postulated that NHP knowledge is associated
with health-promoting lifestyle, but questionnaires to
measure NHP knowledge in the local setting are limited.
Accordingly, we developed a Malay-version NHP knowl-
edge questionnaire to investigate the NHP knowledge
and health-promoting lifestyle among low-income com-
munity. This study also aimed at measuring the health-
promoting lifestyle level and its associated factors in this
study population.
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Materials and methods

Study phase and design

Phase 1 of the study involved developing an NHP knowl-
edge questionnaire, while Phase 2 involved a cross-sec-
tional study to determine the level of health-promoting
lifestyle and the associated factors in a low-income urban
community in Cheras, Kuala Lumpur. The Universiti
Kebangsaan Malaysia (UKM) Medical Research Ethics
Committee approved this study (project code: FF-2021-
497), and all respondents had been informed and they
provided written consent.

Study setting and population

The study was conducted in Kuala Lumpur, a city that has
experienced rapid economic development and popula-
tion growth with a 100% urban community. Kuala Lum-
pur is made up of 11 districts [33, 34]. Cheras District had
been selected due to convenience as it features numerous
low-cost flats housing Malaysians of many ethnicities [34,
35]. A list of Cheras low-cost flats was obtained from the
Kuala Lumpur City Hall, and Flat Sri Kota was selected
via a simple random sampling. The inclusion criteria are
age>18 years, Malaysian citizen, and able to read and
understand Malay. The exclusion criteria are monthly
income>RM4849 and being dependent on daily living
activities.

Development of NHP knowledge questionnaire

The preliminary questionnaire was developed in English
based on the literature [24, 36]. Ten items were developed
with scores using the 5-point Likert scale — 1 (very little
knowledge), 2 (little knowledge), 3 (medium knowledge),
4 (much knowledge), and 5 (very much knowledge). The
content validity was examined by five experts (public
health specialists and pharmacists) through discussion
until they reach the consensus. The simplicity, validity,
and sentence structure of the items were reviewed via
professional evaluation. Then, the preliminary question-
naire underwent forward (English-to-Malay) and back-
ward (Malay-to-English) translations.

A pre-test was conducted for face validity, involving
five respondents from Flat Sri Kota. The respondents
were asked to answer and give comments on the word-
ing used in the questionnaire. There was no modifica-
tion needed. Subsequently, a pilot study was conducted
with a preliminary questionnaire involving 40 respon-
dents from Flat Sri Kota via systematic random sampling
[37]. The respondents involved in the pre-test and pilot
study were excluded from the sample frame in the field
study. The questionnaire validity was examined using the
exploratory factor analysis (principal component extrac-
tion with Varimax rotation). Retained factors are deter-
mined based on the Kaiser criterion with eigenvalue>1,
while the determination of retained items is based on
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factor loading>0.40. A Kaiser-Meyer-Olkin (KMO)
value>0.50 indicates adequate sample size, while a signif-
icant Bartlett’s value<0.05 is accepted for the sphericity
valuation test [38]. The questionnaire reliability is evalu-
ated using Cronbach’s alpha to assess the internal consis-
tency of all items and each domain. An acceptable value
of a>0.50 is set for this study [39, 40].

Health-promoting lifestyle level and the associated factors
A cross-sectional study was conducted involving the Flat
Sri Kota residents. The respondents were selected via a
systematic random sampling from the list of residents
provided by the residents’ Joint Management Board
(JMB). A minimum sample size of 382 was calculated
based on the previous study [18] using the two-means
formula for continuous outcome [41]. Considering a 20%
non-response rate, 446 respondents were recruited to
reach a minimum sample size for this study. The health-
promoting lifestyle was measured using the validated
Malay-version HPLP II questionnaire [17]. The transla-
tion from English to Malay was conducted using standard
forward and backward translation procedures [17]. The
content validity was done by five experts and face validity
was conducted with 10 undergraduate students [17].

The validated Malay-version HPLP II questionnaire
consists of 50 items, with two items with the factor load-
ing of less than 0.40 (0.339 and 0.373) were removed as
compared to the original version with 52 items. [17].
These two removed items measure the interpersonal rela-
tionship and nutrition domain. However, this study used
the 52 items of the Malay-version HPLP II questionnaire
as per the original version [42]. It consists of six domains
- (i) health responsibility, (ii) physical activity, (iii) nutri-
tion, (iv) spiritual growth, (v) interpersonal relations, and
(vi) stress management. Each domain is scored on four-
point Likert scale and scores from these six domains are
then combined to calculate the total HPLP II score [17].
The HPLP II score provides a comprehensive assessment
of an individual’s health-promoting lifestyle [17].

Data collection

Data were collected from December 2021 to February
2022 using a self-administered questionnaire that was
distributed by hand to the respondents. The completion
of the questionnaire was assessed upon collection from
the respondents. The questionnaire contains five sec-
tions—i) sociodemographic and socioeconomic charac-
teristics, ii) health monitoring activity, iii) health status,
iv) NHP knowledge, and v) health-promoting lifestyle.
The sociodemographic and socioeconomic characteris-
tics are age, gender, ethnicity, marital status, education
status, occupational status, and monthly income. The
health monitoring activity was measured by four ques-
tions with “yes” or “no” responses. The questions are
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based on annual activity of (i) blood pressure monitor-
ing, (ii) weight measurement, and (iii) blood glucose level
monitoring.

Meanwhile, health status was measured by four ques-
tions based on: (i) presence of comorbidities (“yes” or
“no” responses—diabetes mellitus, hypertension, heart
disease, stroke, asthma, arthritis, tuberculosis, dengue
fever, chronic skin diseases, anaemia, kidney disease, eye
diseases affecting vision except refractive error, congeni-
tal disorder, and cancer), (ii) duration of comorbidities,
(iii) the personnel who had diagnosed the comorbidities,
and (iv) treatment visit frequency. NHP knowledge was
measured as a continuous variable (mean of total score),
where a higher score indicates a higher knowledge level.
The health-promoting lifestyle was measured using the
validated Malay-version HPLP II questionnaire of 52
items [17] as a continuous variable (mean of total score),
and a higher score indicates a higher health-promoting
lifestyle level. Each item is scored using the 4-point Lik-
ert scale: 1 (never), 2 (sometimes), 3 (often), and 4 (rou-
tinely) [17].

Statistical analyses

The data were analysed using SPSS version 26. Categori-
cal data are described as the frequency (n) and percent-
age (%), while continuous data are described in the form
of mean and SD. The associations between the indepen-
dent variables and the mean of health-promoting lifestyle
scores were determined using simple and multiple linear
regression analyses. Multivariable analysis has a signifi-
cant role in controlling confounders such as socio-demo-
graphic factors [43]. Interaction analyses were carried out
to demonstrate synergy between factors and enhance the
model’s predictive power [44]. The significance level was
set at p<0.05.

Results

Development of NHP knowledge questionnaire

The mean respondent age was 50.35 (SD 16.40) years.
There was almost equal distribution between the 18—-39-
year (32.5%), 40—59-year (30.0%), and >60-year (37.5%)
age groups. The majority of the respondents are female
(62.5%), Malay (90.0%), married (62.5%), self-employed
(20.0%) and worked in the private sector (20.0%). Almost
half of them were with secondary education (47.5%).
The construct validity analysis demonstrated that the
KMO value was 0.85 and the Bartlett’s test score was x> =
364.09 (p<0.001). Factor numbers were extracted based
on eigenvalues=1 and scree plots. Two-factor numbers
were obtained with a total variance explained of 77.4%
(Table 1). All 10 items have factor loading>0.40. Reliabil-
ity analysis demonstrated that Cronbach’s alphas for the
total items, first domain, and second domain were 0.93,
0.95, and 0.55, respectively. The pilot study developed the
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final questionnaire with two domains: (i) safe use (eight
items), and (ii) point of reference (two items).

Health-promoting lifestyle level and the associated factors
A total of 446 Flat Sri Kota residents were selected in
the study (response rate: 100%). Table 2 depicts the
respondents’ sociodemographic characteristics. The
mean respondent age was 49.02 (SD 16.34) years. There
was almost equal distribution between the 18-39-year
(32.3%), 40-59-year (34.5%), and =60-year (33.2%)
age groups. Up to 41.3% of the respondents are female
and the majority are Malay (92.6%). A total of 64.6% of
respondents were married and 55.8% had secondary
education. Up to 28.9% of the respondents were unem-
ployed while 25.8% worked in the private sector (25.8%).
Most respondents underwent an annual health monitor-
ing activity such as blood pressure monitoring (88.6%),
weight measurement (91.5%), and blood glucose level
monitoring (71.1%).

A total of 41.5% of respondents had underlying comor-
bidities and 34.3% had been diagnosed with a comorbid-
ity for 212 months. Meanwhile, 25.1% of the respondents
had been diagnosed by a medical practitioner and 17.7%
had 3-6 treatment visits per year. The mean of NHP
knowledge score was 32.34 (SD 7.37), where the low-
est and highest scores were 10 and 50, respectively. The
mean of health-promoting lifestyle score was 109.67 (SD
25.01), where the lowest and highest scores were 52 and
187, respectively. The highest and lowest mean of health-
promoting lifestyle scale scores are for spiritual growth
[20.36 (SD 4.68)] and physical activity [14.79 (SD 5.63)],
respectively (Table 3).

The simple linear regression analysis demonstrated that
the significant factors are (i) age, (ii) ethnicity (others),
(iii) marital status (married, widowed/divorced), (iv) edu-
cation status (primary, higher education, unclassified), (v)
occupation (self-employed, private employment, home-
maker, government employment), (vi) annual health
monitoring activity (blood pressure monitoring, weight
measurement, blood glucose level monitoring), (vii) pres-
ence of comorbidity, (viii) duration of comorbidity (=12
months), (ix) diagnosis personnel (self-diagnosed, a com-
bination of self-diagnosis with a medical practitioner,
and x) treatment visit frequency (3—6 times per year)
(Table 4).

Meanwhile, the multiple linear regression analysis
demonstrated that five factors are significantly associated
with health-promoting lifestyle, namely (i) ethnicity (oth-
ers), (ii) education status (unclassified), (iii) occupational
status (self-employed), health monitoring activity which
includes annual blood glucose level monitoring, and v)
NHP knowledge. The respondents who are of “others”
ethnicity obtained the mean scores of health-promot-
ing lifestyle that were higher by 28.00 (95% confidence
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Table 1 Pilot study: validity analyses of the questionnaire development on NHP knowledge level

No. Evaluation items Domains  Factor? Cron-
bach’s
a
1 2
Item | know that there is risk in trying NHPs Safe use 0.889 0.95
1 Saya mengetahui terdapat risiko apabila saya mencuba produk kesihatan semula jadi
[tem ' know that some NHPs have side effects 0.943
2 Saya mengetahui bahawa sesetengah produk kesihatan semula jadi mempunyai kesan sampingan
[tem | know that NHPs may interact with other medications 0811
3 Saya mengetahui bahawa produk kesihatan semula jadi mungkin memberikan tindak balas terhadap
ubatan lain
[tem | know that not all NHPs are safe for all people 0.926
4 Saya mengetahui bukan semua produk kesihatan semula jadi selamat untuk digunakan oleh semua
orang/golongan
[tem | know that NHPs only function as supplements, not as medication 0.598
5 Saya mengetahui bahawa produk kesihatan semula jadi hanya berfungsi sebagai makanan tambahan
bukannya sebagai ubat
ltem | know that NHPs usage can be harmful especially if taken in high doses 0.901
6 Saya mengetahui penggunaan produk kesihatan semula jadi boleh memudaratkan terutamanya jika
diambil dengan dos/sukatan yang tinggi
[tem | know | need to inform my physician of any NHPs usage 0.810
8 Saya mengetahui bahawa saya perlu memberitahu doctor tentang pengambilan produk kesihatan
semula jadi
[tem ' know that there are act/regulations related to NHPs in Malaysia 0.827
9 Saya mengetahui bahawa terdapat akta/peraturan berkaitan produk kesihatan semula jadi di Malaysia
[tem | know | need to consult the medical practitioner before taking NHPs Point of 0518 0.55
7 Saya mengetahui bahawa saya perlu berbincang dengan pengamal perubatan sebelum mengambil reference
produk kesihatan semula jadi
ltem | know the right place and person to refer regarding NHPs taking and usage 0.965
10 Saya mengetahui tempat dan orang yang betul untuk dirujuk berkenaan penggunaan dan pengambilan
produk kesihatan semula jadi
Cronbach's a 093

aFactor loadings of >0.4

interval [CI] 10.81, 45.21, p=<0.001). Respondents with
“unclassified” educational status had the mean scores
of health-promoting lifestyle that were lower by 12.20
(95% CI -18.67, -5.73, p=<0.001). For health monitor-
ing activity, respondents who underwent annual blood
glucose level monitoring had the mean scores of health-
promoting lifestyle that were lower by 15.01 (95% CI
-19.10, -10.93, p<0.001). Further analysis demonstrated
the presence of interaction between the occupational sta-
tus of self-employed and NHP knowledge score (Table 5).

Figure 1 depicts the significant interaction between
occupational status and NHP knowledge. The unem-
ployed respondents who had the NHP knowledge score
that was higher by 1 also had the mean scores of health-
promoting lifestyle that were higher by 1.20 (95% CI
-1.28, -0.28, p<0.001). The self-employed respondents
who had the NHP knowledge score that was higher by
1 also had the mean scores of health-promoting lifestyle
that were higher by 0.53 (95% CI 0.07, 1.00, p=0.026).
This model contains five significant factors that explained
42.1% of the variation of the mean scores of health-pro-
moting lifestyle in the study sample (R* = 0.421).

Discussion

Development of NHP knowledge questionnaire

The usage of NHP is ubiquitous and expanding world-
wide. The major concern is the NHP knowledge in rela-
tion to the user’s health-promoting lifestyle [26, 46, 47].
In general, NHP knowledge is measured with various
questionnaires in multiple languages [23, 24, 48]. How-
ever, the validated Malay versions of such question-
naires are limited. Certain questionnaires are developed
for specific populations [49] or diseases [50] but less for
the healthy community setting. To date, few studies spe-
cifically assessed the association between NHP knowl-
edge and the health-promoting lifestyle in low-income
populations.

The Malay-version NHP knowledge questionnaire
developed in this study is deemed valid and reliable. The
questionnaire contains 10 items in the domains of safe
use and point of reference. These two domains are valu-
able as NHP usage is significant among low-income com-
munities as an alternative approach to NCD treatment
[51]. All 10 items have good loading factors>0.40, which
are deemd acceptable [40]. The overall questionnaire and
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Factor mean (SD) n (%)
Sociodemographic
Age (years) 49.02 (16.344)
18-39 144 (32.3)
40-59 154 (34.5)
>60 148 (33.2)
Gender
Male 184 (41.3)
Female 262 (58.7)
Ethnicity
Chinese 3(0.7)
Malay 413 (92.6)
Indian 25(5.6)
Others 5(1.1)
Marital
Unmarried 65 (14.6)
Married 288 (64.6)
Widow/Divorce 93(20.8)
Education
No formal education 17 (3.8)
Primary 91 (204)
Secondary 249 (55.8)
Higher education 49 (11.0)
Unclassified 40 (9.0)
Occupation
Unemployed 129 (28.9)
Self-employed 86 (19.3)
Government 26 (5.8)
Private 115 (25.8)
Housewife 70 (15.7)
Pensioner 20 (4.5)
Health monitoring activity (annual)
Blood pressure monitoring
No 51(11.4)
Yes 395 (88.6)
Weight measurement
No 38(8.5)
Yes 408 (91.5)
Blood glucose level monitoring
No 129 (28.9)
Yes 317(71.1)
Health status
Has comorbid
No 261 (58.5)
Yes 185 (41.5)
Duration having comorbid
No 268 (60.1)
<12 months 25 (5.6)
> 12 months 153 (34.3)
Comorbid diagnosed by
No 282 (63.2)
Self-diagnosed 20 (4.5)
Medical practitioner 112(25.0)
Combination 32(7.2)
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Table 2 (continued)
Factor mean (SD) n (%)
Frequency of treatment visit
No 310 (69.5)
<3 times per year 46 (10.3)
3—6times per year 80 (17.9)
>6 times per year 10(2.3)
NHPs knowledge score 32.34(7.37)
NHPs knowledge score according to occupation
Unemployed 32.57 (6.61)
Self-employed 31.87(8.23)
Government 33.23(7.18)
Private 31.16 (7.78)
Housewife 33.76 (7.15)
Pensioner 33,55 (6.25)

Table 3 Health-promoting lifestyle scores

Scale* Range Minimum Maximum Mean (SD)
of
scores
Health-promoting 52-187 52 187 109.67
lifestyle (total) (25.01)

Health-promoting
lifestyle (scale)

Health 9-36 9 34 16.64 (6.16)
responsibility

Physical activity 8-32 8 29 14.79 (5.63)

Nutrition 9-36 9 33 20.33(3.52)

Spiritual growth ~ 9-36 9 36 20.36 (4.68)

Interpersonal 9-36 9 32 19.91 (3.87
relations

Stress 8—-32 8 28 17.65 (4.17)
management

*measured using the HPLP Il questionnaire

safe use domain recorded good Cronbach « values. Cron-
bach’s a of the point of reference domain has fulfilled the
0.50 value (acceptable) in this study [39, 40]. Neverthe-
less, this may be deemed low in some studies due to the
lower number of items in this domain [52, 53]. Despite
the point of reference domain containing only two items,
previous reports stated that there is no definitive rule on
the number of items [54]. The low number of items could
benefit the respondents in terms of the time required to
complete the questionnaire [54], which is supported by
another study that used a questionnaire with a 2-item
domain [55].

Health-promoting lifestyle level and the associated factors
Health-promoting lifestyle studies have been con-
ducted among various populations, such as low-income
adults [18], adolescents [56], men [8], and undergradu-
ates [17, 32, 57-59]. In Malaysia, health-promoting
lifestyle studies that used the HPLP II mostly involve
medical and nursing undergraduates [17, 57, 59]. The
present study recorded a relatively lower mean score of

health-promoting lifestyle as compared to the previous
studies [11, 18, 58], where the difference could be attrib-
uted to different study populations.

This study demonstrated that the spiritual growth
recorded the highest score among the six health-promot-
ing lifestyle scales. Spiritual growth refers to “the ability
to develop one’s inner self to the fullest potential” and is
not confined to religious practices [60]. Instead, spiritual
growth measures the personal capabilities to attain per-
sonal peace [18]. Other studies reported similar findings
to ours [11, 18, 61]. However, this study recorded a lower
spiritual growth score compared those studies [11, 18,
61]. This difference is attributed to the study population,
cultural, and regional differences.

In this study, three scales recorded low scores, which
are (i) physical activity (any regular body movement,
which includes recreational activities and exercise [62]),
(ii) health responsibility (the individual’s wellbeing and
ability to seek treatment when needed [11, 18]), and
(iii) stress management (the individual’s ability to han-
dle stress [11, 18]). In this study, the physical activity
recorded the lowest score, which resemble other studies
[11, 18, 61]. The barriers to physical activity are because
of limitation of resources, social influence, willpower,
skill [63], and time [64]. Density is the main issue in the
low-cost residential areas, and inadequate exercise infra-
structure is the main factor that prevents the respondents
from performing regular physical activity. Furthermore,
leisure time among the low-income community are lim-
ited because their time tends to be occupied by extra
work to ensure financial survival [64].

Health responsibility focuses on actions related to the
individual’s health, of being educated about health, and
seeking professional assistance when indicated [62].
Among low-income communities, limited healthcare
accessibility [65], low-risk perception regarding health
problems [65], and financial burden from out-of-pocket
payment for medical treatment contribute to low health
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Table 4 Preliminary factors associated with health-promoting lifestyle
Factor Simple linear regression
Crude B 95% ClI p-value
Sociodemographic
Age (years) -0.19 -0.33,-0.05 0.009*
Gender
Male (reference)
Female -0.74 -547,4.00 0.760
Ethnicity
Chinese (reference)
Malay -1.37 -10.27,7.53 0.762
Indian -2.79 -12.92,7.34 0.589
Others 21.77 -0.27,43.82 0.053*
Marital
Unmarried (reference)
Married 3.09 -1.78,7.91 0.213*
Widow/Divorce -6.96 -12.66,-1.26 0.017*
Education
No formal education (reference)
Primary 9.58 3.87,15.30 0.001*
Secondary -2.70 -7.39,1.99 0.258
Higher education 14.15 3.22,29.85 <0.001*
Unclassified -24.63 -32.46,-16.80 <0.001*
Occupation
Unemployed (reference)
Self-employed 14.28 8.53,20.04 <0.001*
Government -3.69 -13.63,6.25 0.466
Private -6.00 -11.30,-0.70 0.027*
Housewife -9.81 -16.15,-347 0.003*
Pensioner 7.78 -3.46, 19.02 0.174*
Health monitoring activity (annual)
Blood pressure monitoring
No (reference)
Yes -10.34 -17.59,-3.08 0.005*
Weight measurement
No (reference)
Yes -12.87 -21.13,-4.61 0.002*
Blood glucose monitoring
No (reference)
Yes -19.23 -24.05,-14.42 <0.001*
Health status
Has comorbid
No (reference)
Yes -5.55 -10.25,-0.85 0.021*
Duration having comorbid
No (reference)
<12 months 6.71 -341,16.82 0.193*
>12 months -7.88 -12.73,-3.02 0.002*
Comorbid diagnosed by
No (reference)
Self-diagnosed -12.59 -23.78,-1.39 0.028*
Medical practitioner -2.83 -8.19, 2.54 0.301
Combination -15.10 -24.02,-6.18 0.001*

Frequency of treatment visit
No (reference)
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Table 4 (continued)
Factor Simple linear regression
<3 times per year 243 -5.23,10.09 0.534
3-6 times per year -5.54 -11.59,0.51 <0.001*
>6 times per year -243 -18.16, 13.31 0.762
NHPs knowledge score 157 1.29,1.85 <0.001*

*Significant at p<0.25 [45]. Simple linear regression: Normality and equal variance assumed

Table 5 Final factors associated with health-promoting lifestyle

Factor Multiple linear regression
Adjusted B 95% Cl  p-value
Sociodemographic
Ethnicity
Others 28.00 10.81, <0.001
45.21
Education
Unclassified -12.20 -1867,  <0.001
-5.73
Health monitoring activity (annual)
Blood glucose level monitoring -15.01 -19.10,  <0.001
-10.93
Unemployed*NHP knowledge score 1.20 -1.28, <0.001
-0.28
Self-employed*NHP knowledge 0.53 0.07, 0.026
score 1.00

Multiple linear regression: (R* = 0.421)

160.00

140.00

120.00

100.00

Occupation

“ Unemployed
T~ Self-employed

Health-promoting Lifestyle score
‘A
\

80.00

60.00

10.00 20.00 30.00 40.00 50.00

Natural Health Product knowledge score

Fig. 1 Association of occupational status-NHPs knowledge interaction
with health-promoting lifestyle score

responsibility [66, 67]. Stress management incorpo-
rates an individual’s sleep and stress-handling mecha-
nism about health [62]. Low-income communities face
higher stress level in terms of finances, unmet social
needs, and asset quality [67, 68]. Other studies reported
that low-stress management among low-income com-
munities is due to low family income and low education

status [69, 70]. Therefore, public health intervention pro-
grammes need to focus on these three aspects to improve
the health-promoting lifestyle among low-income
communities.

The sociodemographic factors indicate a significant
association between ethnicity and education status with
health-promoting lifestyle. There is limited information
from pthe revious studies to enable further discussion on
the association between ethnicity and health-promoting
lifestyle. In this study, the “others” ethnic group contrib-
uted to the significant association between ethnicity and
the health-promoting lifestyle. In Malaysia, the major
ethnicities are Malay, Chinese, and Indian [71], whereas
other non-major ethnicities such as Kadazan, Bidayuh,
and Iban are categorised as “others”. Thus, further studies
are needed to clarify this association.

This study highlighted that “unclassified” education is
significantly associated with a lower health-promoting
lifestyle level. Unclassified education refers to a struc-
tured traditional education programme that focuses on
spiritual growth. This could be due to education status
that demonstrates a significant but weak correlation with
health-promoting lifestyle [18]. It is also postulated that
unclassified education does not have a structured sylla-
bus on some of the health-promoting lifestyle scales such
as physical activity and health responsibility. In the for-
mal primary and secondary school syllabuses, the com-
pulsory subjects of physical and moral education cover
the health, spiritual, and stress components [72, 73]. This
explains the association between the unclassified educa-
tion scale and the lower health-promoting lifestyle level
recorded in this study.

Of the three annual health monitoring activities, only
blood glucose level monitoring is significantly associated
with the health-promoting lifestyle. Respondents who
underwent blood glucose level monitoring have a lower
health-promoting lifestyle level. Initially, we postulated
that there could be an interaction between the frequency
of blood glucose monitoring and the status of comor-
bidities leading to this finding [74]. Individuals who were
recently diagnosed with diabetes mellitus tend to have
more frequent clinic follow-up and blood glucose moni-
toring [75]. For example, among diabetic patients, the
recommended blood glucose level monitoring frequency
is based on the disease severity and medication types,
whereas a diabetic patient on insulin therapy requires
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more frequent blood glucose level monitoring [76]. Nev-
ertheless, this study does not reflect any significant inter-
action between these factors towards health-promoting
lifestyle.

This finding needs to be explored further because mon-
itoring the frequency was only measured on an annual
basis. The financial burden from out-of-pocket medical
monitoring leads to the limitation of blood glucose self-
monitoring among low-income communities despite
such monitoring does not requires a medical doctor’s
prescription [66, 67]. Apart from blood glucose monitor-
ing frequency, an assessment demonstrated a significant
effect of the association between blood glucose level,
rather than annual monitoring activity and the health-
promoting lifestyle [77].

Our study recorded an increase in the health-promot-
ing lifestyle level with increased NHP knowledge score
among unemployed and self-employed respondents.
Other studies reported that the leisure time of unem-
ployed respondents in low-income communities enable
them the opportunity to improve their NHP knowledge,
which results in higher health-promoting lifestyle levels
[36, 78]. Furthermore, our findings suggested that the
unemployed respondents have higher health-promoting
lifestyle level than the self-employed respondents. This
was supported by another study that found self-employed
participants has to encounter higher job demand and
stress compared to unemployed participants [79].

The strengths of this study are the development of
the new Malay-version NHP knowledge questionnaire
and its application to the health-promoting lifestyle
among the low-income community. However, usage of
the Malay-version HPLP II questionnaire in vulnerable
communities in a local setting is limited. The study find-
ings could be generalised to the low-income residents of
Cheras flats, but not to all low-income residential com-
munities in Kuala Lumpur. The limitation of this study is
the cross-sectional design that is unable to establish the
cause-effect relationship. Future studies could be con-
ducted to validate the NHP knowledge questionnaire in
the general population. Furthermore, future studies that
explore the association between ethnicity and the health-
promoting lifestyle would aid in understanding this issue.
Lastly, future research could focus on the effect of blood
glucose levels on the health-promoting lifestyle rather
than only blood glucose monitoring frequency.

Conclusion

A new Malay-version questionnaire has been developed
to measure NHP knowledge. Compared to other sub-
populations, the low-income urban community in Cheras
has a low health-promoting lifestyle level, which is asso-
ciated with ethnicity, education status, and health moni-
toring activities. The findings of this study provide new
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insight into the interaction between NHP knowledge and
occupational status, which is associated with a higher
health-promoting lifestyle level. Therefore, future health-
promoting lifestyle intervention programmes in health-
care delivery among the low-income urban community
should target these factors.
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