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Abstract— Dyslipidemia is a risk factor causing cardiovascular disease and compliance to dietary counselling results in an improved
lipid profile. The present study aimed to assess the compliance to dietary counselling and its barriers among dyslipidemic individuals
attending dietary follow-ups counselling in Diet Clinic of Universiti Kebangsaan Malaysia Medical Centre (UKMMC). A cross
sectional study using the convenience sampling technique was conducted from May to June 2012. Data on food intake, lifestyle habits,
physical activity level and barriers in adhering to dietary counselling were collected using interview-based questionnaires.
Anthropometric measurements were conducted, while blood lipid profile and medical information were obtained from medical
records. The results showed that non-compliance is prevalent among dyslipidemic patients who received dietary counselling. Most
subjects (81%) were unable to achieve at least four of the therapeutic lifestyle change dietary recommendations as outlined by
National Cholesterol Education Program Adult Treatment Panel Ill. Factors such as time, food taste and price have been reported as
the main barriers to comply towards dietary counselling. A significantly higher proportion of those in non-compliance group did not
meet total fat (p < 0.001) and saturated fat (p < 0.001) recommendations as compared to the compliance group. In conclusion,
acknowledgements of barriers while providing dietary education are necessary to improve dyslipidemic patients’ compliance with
controlling blood lipid.
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American Heart Association in reducing cardiovascular
[. INTRODUCTION disease risk in the general population are through improving
diet and lifestyle. Lifestyle interventions by reducing total

cardiovascular disease (CVD) and coronary heart diseas&alories' _saturate_d and _tr_ans-f_at intake_ together_ with an
(CHD) [1], [2]. Prominent relationship is found between Créase in physical activity with associated weight loss
lowering of blood cholesterol level and incidence of plays significant role in controlling mixed dyslipidemia [7].

cardiovascular disease, in which 1% drop in cholesterol, Despite all efforts_ paid by hea!thcare _professpnalsl,
levels reduces cardiovascular disease incidence by 1% [Sl!ntended outcomes might not be acr_nevable if the patient is
on-compliant and results in poor disease management [8].

In 2009, cardiovascular disease is the leading cause of deat . S .
in both men and women in Malaysia [4]. Malaysian NCVD- everal barriers to healthy eating includes cost, lack of time,

ACS Registry 2010-2012 demonstrated that dyslipidemiaSelf'comro" selection influences, lack of knowledge,
was present in 70.8% of the patients [5]. unpleasant foods and resistance to change [9].

National Cholesterol Education Program (NCEP The_refore, this Stl_]dy was con_ducFed to assess the
established Therapeutic Lifestyle Changes (TLC) diet, aqo_mphance toward_s_dletqry <_:ou_n'_5eII|ng in controlling blood
cholesterol lowering diet aimed to reduce patients’ risk of lipid among dyslipidemic individuals. The study also
heart disease [6]. Two critical components emphasized by

Dyslipidemia is widely known as main risk factors for
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explored the major perceived barriers affecting patients’ International Physical Activity Questionnaire (IPAQ) which

compliance in order to enhance dietary compliance. has been validated [13]. Barriers in compliance towards
dietary counselling were obtained by using questionnaires
[I. MATERIAL AND METHOD adapted from [14].
) Nutritionist Pro version 3.1.0 was used to estimate the
A. Study Design energy and nutrient from diet recall and compared to the

A cross-sectional study recruited 43 dyslipidemic patients therapeutic lifestyle changes diet guidelines established by
in Diet Clinic of Faculty of Health Sciences, Universiti NCEP ATP Il [6]. Subjects were classified into two groups,
Kebangsaan Malaysia Medical Centre (UKMMC). Ethical those who were able to achieve at least four
approval of this study was obtained from the Medical recommendations (namely total energy, total fat, saturated
Research Ethics Committee of Universiti Kebangsaan fat and polyunsaturated fat) were considered ‘compliance’,
Malaysia Medical Centre (UKMMC) (UKM  this did not were in the ‘non-compliance’ group. The total
1.5.3.5/138/NN-045-2012). cholesterol level was used to determine dyslipidemic control

. where subjects with less than 5.7 mmol/L were classified as
B. Subjects good dyslipidemic control, while those exceeded this value

Subjects were selected using convenience sampling.were having poor dyslipidemic control.

Verbal and written consent were obtained from patients prior
to the study. Eligible patients included those aged 18 yearsP- Statistical Analysis
old and above, citizens of Malaysia, able to understand, read, The Statistical Package for Social Sciences (SPSS)
write and communicate in Malay or English were diagnosed version 20.0 (SPSS Inc., Chicago, IL, USA) was used to
with dyslipidemia or dyslipidemia with another disease such analyze all the data. Descriptive statistics including mean,
as type Il diabetes mellitus, hypertension or obesity on atrange and standard deviation were reported for baseline
least first dietary follow-up counselling session with a subject characteristics, barriers in compliance towards
dietittan in Diet Clinic, Faculty of Health Sciences, dietary counselling. Chi Square test and Fisher’'s Exact tests
UKMMC. The exclusion criteria for this study were patients were used to compare compliance towards dietary
with dyslipidemia and renal failure, hepatic or cancer, had counselling and subject characteristics as well as nutrient
mental health problems, were deaf or mute, had problems inntake.
doing physical activity such as nerve problem and
locomotion like paralyze and patient who failed to attend I1l. RESULTS ANDDISCUSSION

dietary follow-up counselling with a dietitian. A total of 43 patients participated in the study (14 males)

C. Data Collection with an age range of 28 to 73 years and a mean age of 52.6
years. The breakdown by race showed that Malay
constituted the highest ethnic which are 67.4%, followed by
Chinese (25.6%), Indian (4.7%) and Sarawak Natives (2.3%).
Majority of the subjects were married (88.4%), had
completed secondary school education (58.1%) with a
household income of around RM1500-RM3000 (44.2%).
Table | illustrates the characteristics of subjects in
association to compliance to dietary counselling. A vast
majority of subjects did not comply towards dietary
counselling (81%), in terms of comparison of nutrient intake
with guidelines from NCEP ATP 11l [18]. Women made up a
%igher percentage of those who comply (87.5%) and do not

Socio-demographic, food intake, lifestyle habits, physical
activity level and barriers in compliance to dietary
counselling were obtained using interview-based
guestionnaires. Serum lipid profile such as total cholesterol,
LDL cholesterol, HDL cholesterol, triglycerides and clinical
profile including hypolipidemic medication prescription
were obtained from the patients’ medical records.
Anthropometric data were obtained by conducting
anthropometric measurements including weight, height,
waist circumference and body fat percentage using the
standard technique. Weight and height were measured usin

SECA 703 High Capacity Digital Medical Scale (Model 703, comply (62.9%). No significant difference (p > 0.05) was

SECA, Germany) with sensitivity of + 0.1 kg and SECA found where age, gender, anthropometric measurements,

body meter 220 (Model 220, SECA, Germany) to the nearestfastin serum lipids, hypolipidemic medication prescription
0.1 cm, respectively. Waist circumference was measured 9 : pias, nypolip won pr P
nd compliance, types of therapy, dyslipidemic control,

using a non-elastic measuring tape and was recorded t?ie uency of dietary follow-up counselling.  lifestvles
sensitivity +0.1 cm while body fat percent was measured . q y y P 9, Y

using the Omron body fat monitor (Model HBF 306, Omron, mcl_u_dlng alcoholic intake, s_mokl_ng_ hab't§ and phyS|caI
. L ) activity level do not determine individual’'s compliance.
Germany) with sensitivity of £0.1%. Body mass index (BMI) : . ; i
. . i .+ Higher proportion of subjects who complied to dietary
of each subject was calculated by using the formula: Weight ! - . ; .
: . - counselling showed characteristics like being prescribed
(kg)/Height (m?) and being classified based on WHO [10]. . e : .
: o (62.5%) and complied (60%) to hypolipidemic medications
The cutoff point of waist circumference was compared to the

recommendation from WHO/IASO/IOTF [11], while body and also a good Contr-ol of dy;lipidemia (62.5%), but were
fat percent based on normal range used in thé Department O?ngaged in a low physical activity level (75.0%). Meanwhile,

Diagnostic Laboratory Services UKMMC which are 10-20% in the non.—compl@ance group, _hi.gher_percer)tag.e were those
for male and 20-30% for female. Food intake was collected not prescribed with any hypolipidemic medication (54.3%)

using 24 Hours Interactive Diet Recall and Food Intake or did not comply with prescribed hypolipidemic medication
o ) . L
Pattern Questionnaire adapted from [12]. Physical activity (68.8%) have moderate and high levels of physical activity

data were obtained by using the short form of the (51.4%) with poor dyslipidemic control (54.3%). Subjects in
both groups were mostly receiving diet therapy only, have
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attended more than one follow-up of dietary counselling, significantly higher proportion of those in non-compliance
non-smoker and non-alcoholic drinker. group did not meet total fat (p < 0.001) and saturated fat (p <
Table Il demonstrates the energy and nutrient intakes in0.001) intake recommendations of NCEP ATP Il as
relation to compliance to dietary counselling. Most subjects compared to the compliance group. Most of those in non-
who complied to dietary counselling showed appropriate compliance group also did not meet energy and carbohydrate
consumption of energy, carbohydrate, total fat, saturated fatjntake recommendations. However, they had met PUFA and
polyunsaturated fatty acids (PUFA) and dietary cholesterol dietary cholesterol recommendations. Fiber intake of less
as meeting the recommendations of NCEP ATP Il [18], but than 20 g per day, is low for both groups of subjects.
not monounsaturated fatty acids (MUFA) and protein. A

TABLE |
CHARACTERISTICS OF SUBJECTS IN ASSOCIATION TO COMPLIANCE TO DIETARY COUNSELLING
Characteristics® Compliance to Dietary Counselling P-Value
Yes (h =8) No (n = 35)

Age, years 51.7£15.6 52.8+9.4 0.630
Gender, n (%) 0.240°
Men 1(12.5) 13 (37.1)
Women 7 (87.5) 22 (62.9)
Body weight, kg
Men 66.9 84.5+223 0.264°
Women 63.5+10.1 72.4+£14.3 0.108°
Body height, cm
Men 164.0 165.4+7.2 0.901°
Women 150.3 £5.3 152.9+45 0.176°
Body mass index, kg/m
Men 24.9 30.6 +6.0 0.172°
Women 28.0+3.6 31.1+6.4 0.273°
Waist circumference, cm
Men 107.0 94.8+6.5 0.127°
Women 88.0+8.7 87.216.0 0.777°
Body fat percent, n (%)
Men 32.7 332+47 0.901°
Women 39.5+2.3 40.2 £ 3.7 0.614°
Total cholesterol, mmol/L 5.21+1.09 5.58+1.11 0.333
Triglycerides, mmol/L 1.47 £0.64 1.77+.72 0.296
HDL cholesterolmmol/L 1.43+0.44 1.33+.43 0.522
LDL cholesterolmmol/L 2.98 £ 0.98 3.44+1.01 0.281
Prescribed with hypolipidemic medication, n (%) 0.457°¢
Yes 5 (62.5) 16 (45.7)
No 3(37.5) 19 (54.3)
Compliance to hypolipidemic medication, n (%) 0.325°¢
Yes 3(60.0) 5(31.2)
No 2 (40.0) 11 (68.8)
Types of therapy, n (%) 0.153¢
Diet therapy 5 (62.5) 30 (87.5)
Diet + hypolipidemic medication 3(37.5) 5(14.3)
Dyslipidemic control, n (%) 0.457°¢
Good control 5 (62.5) 16 (45.7)
Poor control 3 (37.5) 19 (54.3)
Frequency of dietary follow-up counselling, n (% 1.000
Once 3 (37.5) 13 (37.1)
More than once 5 (62.5) 22 (62.9)
Alcohol intake, n (%) 1.000
Drinker 0 (0.0) 3(8.6)
Non-drinker 8 (100.0) 32 (91.4)
Smoking habit, n (%) 1.000
Smoker 0 (0.0) 4(11.4)
Non-smoker 8 (100.0) 31 (88.6)
Physical activity level, n (%) 0.250°
Low 6 (75.0) 17 (48.6)
Moderate or high 2 (25.0) 18 (51.4)

@ Data were presented as mean * standard deviation otherwise stated.
® No significant difference based on Mann-Whitney test (p > 0.05)
° No significance based on Fisher's Exact test (p > 0.05)
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Barriers influencing compliance to dietary counselling good or poor dyslipidemic control. A study reported that
among subjects were outlined in Fig. 1. Results showed thatadherence to medication is still poor among patients who
time, food taste and price were three most common barriergeceived lipid-lowering therapy, which explained subjects’
faced by subjects. These were followed by self-control, non-compliance to hypolipidemic medications in the present
social and knowledge as reported barriers. Positive effect,study [16]. A Korean study revealed that being a current
disbelief and disinterest were less commonly reported assmoker, new user, no concurrent medication and presence of
barriers while self-image was the least reported barrier. adverse reactions were patient-related factors for non-

A high proportion of subjects (81%) did not comply compliance with prescribed medications [17]. It is well
towards dietary counselling, as the findings show they did recognized that dyslipidemia is one of the main risk factors
not meet at least four dietary recommendations establishedor developing cardiovascular disease [1]. Therefore,
by NCEP ATP Il (2002) [6], namely total energy, total fat, subjects those did not manage a diet, did not comply with
saturated fatty acids (SFA) and polyunsaturated fatty acidshypolipidemic medications and with poor dyslipidemic
(PUFA) intake. Women were mostly those complied (88%) control might be at higher risk of cardiovascular disease.
and did not comply (63%). This may be explained by the According to a fasting lipid serum profile, non-
higher number of women subjects (67%) in this study. compliance group also showed higher levels of total
However, a study found that adherence to NCEP lifestyle cholesterol, LDL cholesterol and triglycerides than the
recommendations was lower among women who were notcompliance group. Earlier research found that subjects who
receiving nutritional advice [15]. received and complied towards dietary counselling by taking

The present study found that subjects who complied with food recognized to be cholesterol-lowering is very effective
dietary counselling also have good dyslipidemic control, in lowering LDL cholesterol levels [18]. The present study
with 62.5% of them currently only depending on diet as also identified that number of dietary counselling does not
therapy. The other 37.5% were depending on both diet andpredict nor influence patients’ compliance rate. Nevertheless,
hypolipidemic medications. In the non-compliance group, previous studies showed factors those have some positive
87.5% of them currently depending on diet as therapy, effects on compliance to dietary advice including advice
68.8% of them were also not taking hypolipidemic given by a dietitian and paying more frequent visits to
medications. However, not much difference (8.6%) was dietitian [19].
found in the percentage of non-compliance subjects showing

TABLE Il
COMPARISON OF ENERGY AND NUTRIENT INTAKE BETWEEN COMPLIANCE AND NOMOMPLIANCE GROUPS
Characteristics® Compliance to Dietary Counselling
Yes (h =8) No (n = 35) P-Value

Met energy requirement 5 (62.5) 12 (34.3) 0.230
Carbohydrate (% of energy) 0.119
Met recommendation (50-60%) 7 (87.5) 19 (54.3)

Protein (% of energy) 1.000
Met recommendation (~15%) 3 (37.5) 14 (40.0)

Total fat (% of energy) 0.001*
Met recommendation (25-30%) 8 (100.0) 5(14.3)

Saturated fat (% of energy) 0.001*
Met recommendation (<7%) 8 (100.0) 4(11.4)
Polyunsaturated fat (% of energy) 0.656
Met recommendation (~10%) 7 (87.5) 25 (71.4)
Monounsaturated fat (% of energy 0.240
Met recommendation (~ 20%) 2 (25.0) 19 (54.3)

Dietary cholesterol (mg/d) 1.000
Met recommendation (<200 mg) 6 (75.0) 24 (68.5)

Dietary fiber (g/d) 0.230
Met recommendation (20-30 g) 5 (62.5) 12 (34.3)

@ Data were presented as n (%).
*significant differences (p < 0.01) based on the Pearson Chi square test.

A significantly higher percentage of those in the non- Malaysians, with palm olein oil contributes greater than half
compliance group did not meet total fat and saturated fatof total fat intake [20]. Besides, this result also implies that
(SFA) recommendations as compared to the compliancethe compliance group was more aware and cautious in fat
group. This may be due to two main sources of SFA inand SFA intake to control their blood lipid levels.
Malaysian diet namely palm olein oil and coconut milk were Nevertheless, it is necessary to reduce SFA intake as the
highly consumed by subjects. Palm olein oil contains aboutWorld Health Organization and American Dietetic
the same amount of SFA and monounsaturated fatty acidsAssociation have advised that SFA is a risk factor for
(MUFA). The earlier Malaysian study reported that cooking cardiovascular disease [21], [22].
oil was found to be the main source of fat intake among
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In general, majority of subjects were able to meet PUFA
and dietary cholesterol intake recommendations. Various

In conclusion,

IV. CONCLUSIONS

non-compliance is prevalent among

studies proved that PUFA showed improvement effect on yyqjinidemic patients who received dietary counselling in
serum lipid profile. There is a decrease in LDL cholesterol miot clinic Faculty of Health Sciences, UKMMC. Common

level by Immol/L when PUFA is used to replace SFA in diet

reported barriers such as time, food taste and price are

(10% of calories) and thereby reduces the risk for coronaryjmnqrtant implications for developing effective strategies to

heart disease [23]-[25]. Fiber intake is especially important
in managing blood lipid levels, where its intake should
achieve 20 to 30g per day [6]. Dietary fiber provides
beneficial physiological effects including laxation, blood
cholesterol and blood glucose attenuation. However, all

improve patients’ compliance.
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blood cholesterol level [26]. More specifically, about 2 to 10
g intake of soluble fiber per day helps in lowering total and

LDL cholesterol levels [27], [28]. [1
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Fig. 1 Barriers reported by dyslipidemic subjects who had received dietary
counselling (The values shown are mean and standard deviation for 5-point{5]
Likert scale. Response scale: 1 = strongly disagree to 5 = strongly agree)

Making dietary change is challenging. Time, food taste (6]
and price were reported as the main barriers (Fig. 1). This
result was consistent with other studies. For instance, a study
revealed that barriers to healthy eating include cost, lack ofl’]
time and unpleasant food [9]. Time appears to be a barrier
due to majority of subjects who were working and leading a
busier life, where most meals, especially lunch were eaten
outside. Eating outside has become more common dietary
patterns since 20 years ago [29]. Previous study explained[S]
that women will cook meals at home if they have the
cooking skills and confidence in cooking, have flexible work
schedules or time [30]. A survey showed most of their
participants agree that their life is so hectic they find it hard [9]
to include healthier food options on a daily basis [31].

As fat imparts taste and enhance palatability of food,
lipid-lowering diet may not be satisfying the taste buds of
subjects, making it a barrier to adapt to it. A study explained 10]
that human are more favorable towards the food they rate as
tasty [32]. As for price factor, most subjects agreed that
healthy foods are more expensive. The study showed that!ll
less healthy food, particularly those high in saturated fat and
added sugar, tend to be high in calories with a low price per[i2]
calorie. However, low calorie food, such as fruits and
vegetables, appears to have higher price when the price was
measured per calorie [33].
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