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Abstract

Background: High activation level has been associated with higher education background, better self-rated health status,
and having adequate health literacy. However, there is a gap in the literature regarding the level of activation and the factors
associated with it among patients with metabolic syndrome (MetS) in the Malaysian primary care setting. Objectives:
This study aims to determine activation levels and the factors associated with high activation among individuals with MetS
in primary care. Methods: A cross-sectional study was conducted at a university primary care clinic. Patient activation
was measured using the Patient Activation Measure®—13 Malay version. Activation levels were dichotomized into “low
activation” (levels | and 2) and “high activation” (levels 3 and 4). To determine the factors associated with high activation,
simple logistic regressions (SLogR) followed by multiple logistic regressions (MLogR) were performed. Results: Of 333
participants, 280 (84.1%) were included in the final analysis. The mean activation score was 59.4 (SD *+10.20) and 61.8%
had high activation level. Two variables were found to be significant on MLogR. Those who were employed have the odds
of 3.135 (95% CI 1.442-6.816) of having high activation compared with those who were unemployed. Those with good self-
reported health status have the odds of 6.482 (95% CI 1.243-33.792) of having high activation compared to those with poor
self-reported health status. Conclusions: The majority of participants had high activation levels. Those who were employed
and those who had good self-reported health status were more likely to have high activation levels. Findings of this study
could be used to develop patient activation interventions to improve self-management skills among individuals with MetS in
primary care. These may include problem solving support, individualized care plans, peer or family support, and skill building.
Those in high activation group can be trained to become mentors to support their peers who have low activation level.
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Introduction Interim Statement (JIS) definition.* The growing preva-
lence of obesity and sedentary lifestyle contributes to the
high prevalence of MetS.? This has caused a huge strain to
the primary health care system as the majority of patients
with MetS are being managed in primary care.*

Unhealthy lifestyle has led to an escalating number of peo-
ple affected by noncommunicable diseases (NCD) such as
the metabolic syndrome (MetS)."?> The NCD burden is rap-
idly increasing worldwide, contributing to approximately
41 million deaths (71%) of the 56 million total reported
deaths annually.! Of these, 17.9 million deaths were caused
by cardiovascular diseases (CVD).! MetS is a condition that ~ Corresponding Author:
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The concept of self-management support leading to an
“informed, activated patient” to improve outcomes for
chronic conditions was first proposed by the chronic care
model.> Activated patients who are prepared to take on a
key role as a collaborative partner in managing their health
is a critical element needed for the successful implementa-
tion of this model. However, the inability to measure activa-
tion has been a limiting factor in its implementation.
Therefore, Hibbard et al’ later introduced the term “patient
activation,” which is defined as “the state in which an indi-
vidual possesses the knowledge, skills, and confidence to
take independent actions to manage their health and care.”
They conceptualized patient activation on a continuum
in which patients can be categorized by their levels of
activation.” The same group of researchers has also proven
that positive change in activation level is related to positive
change in a variety of self-management behaviors.®
Therefore, individuals with MetS need to be empowered
with knowledge, skills, and confidence to increase their
activation level and subsequently improve their self-man-
agement behaviors. Patient activation has also been shown
to improve quality of life and health outcomes; and reduce
the utilization of health care services and costs.”!!

Several tools to measure patient activation and empower-
ment have been developed by various researchers.!> These
include the Patient Activation Measure® (PAM®),71314
Patient Empowerment in Long-Term Conditions,'® Patient
Enablement Instrument (PEI),'® and Self-Efficacy in Long-
Term Conditions.!” Various tools have also been developed
to specifically measure self-management behaviors espe-
cially for patients with diabetes.'® These tools are not suit-
able to be used in individuals with MetS as there is a subset
of patients with MetS who do not have diabetes. Therefore,
measuring specific self-management behaviors is beyond
the scope of this study. The PAM® was chosen for this study
because it covers the measurement of knowledge, skills, and
confidence to carry out general self-management behaviors
suitable for various chronic conditions including MetS. It
was originally developed by Hibbard et al” as a 22-item
questionnaire in the English language using the Rasch
model. It identifies 4 domains of patient activation (knowl-
edge, skills, confidence, and behaviors) and suggests 4 lev-
els of activation that patients reach to become fully engaged
in managing their own health.”'* The PAM® 13-item short
version (PAM®-13) was subsequently developed and it was
proven to have similar psychometric properties as the
22-item."> The PAM®-13 was chosen for this study as it has
the optimum number of items with good validity and reli-
ability to measure patient activation and empowerment.'® It
has also been widely translated and validated into various
languages, including the Malay language.'®?® The PAM®-
13 Malay version is valid and reliable with a Cronbach’s o
value of 0.79 (Bahrom NH, et al, unpublished data). It is also
fairly stable over time with an overall intraclass correlation

coefficient value of 0.45 and ranged from 0.26 to 0.59
(Bahrom NH, et al, unpublished data).

Many studies have explored the factors associated with
varying levels of activation in self-management of various
chronic conditions.?’-? Factors that have been shown to be
associated with low activation level include having low
education, low socioeconomic status, high body mass
index (BMI), and poor self-reported health status.?’
Whereas, high activation level has been associated with
higher education background, better self-rated health sta-
tus and having adequate health literacy.’® However, there
is a gap in the literature regarding the level of activation
and the factors associated with it among patients with mul-
tiple CVD risk factors such as MetS. This evidence is also
severely lacking in the Malaysian primary care setting.
Therefore, the objectives of this study were to determine
the levels of activation and the factors associated with
high activation level among patients with MetS in the
Malaysian primary care setting.

Methods
Study Design and Population

We conducted a cross-sectional study among patients with
MetS attending a university primary care clinic in Selangor,
Malaysia. The conduct of the study is outlined in the flow-
chart presented in Figure 1. Patients were selected accord-
ing to the inclusion and exclusion criteria.

The inclusion criteria were (a) aged between 18 and 80
years; (b) attended the primary care clinic for at least 1
year (to ensure that the patients included were our regular
patients under follow-up at our clinic)®!; (¢) had blood
investigations (fasting plasma glucose [FPG], fasting
serum lipid [FSL] and hemoglobin Alc [HbAlc]) done in
the past 3 months; (d) able to read and understand the
Malay language; (e) fulfilled at least 3 out of 5 diagnostic
criteria for MetS based on the JIS definition 2009, that is
waist circumference (WC) South Asian cut-points: male
=90 cm, female =80 cm; systolic blood pressure (BP)
=130 mm Hg and/or diastolic BP =85 mm Hg or on treat-
ment for hypertension (HPT); FPG =5.6 mmol/L or on
treatment for elevated glucose; triglycerides (TG) =1.7
mmol/L or on treatment for dyslipidemia; high-density lipo-
protein cholesterol (HDL-C): male <1.0 mmol/L, female
<1.3 mmol/L or on treatment for dyslipidemia; and (f)
willingness to participate in this study.

The exclusion criteria were factors that could alter the
metabolic environment, that is (a) on renal dialysis; (b) pre-
sented with severe HPT (systolic BP >180 mm Hg and/or
diastolic BP >110 mm Hg); (c) had secondary HPT; (d)
diagnosed with circulatory disorders requiring secondary
care over the past 1 year (eg, unstable angina, heart attack,
stroke, transient ischemic attacks, peripheral vascular
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333 patients were approached and
screened for eligibility according to the
inclusion and exclusion criteria

285 (85.6%) patients fulfilled the eligibility
criteria and were recruited. Written informed
consent was obtained.

v

48 (14.4%) patients did not fulfill the eligibility
criteria:

e 19did not fulfill MetS criteria

* 4 unable to understand written Malay

¢ 2 unable to read due to poor vision

¢ 4 had <1 year follow up

e 7 had shared care with other combined
clinic

* 2 had malignancy

¢ 1dementia

R e 2 already participated in Phase 1

The PAM®-13 Malay version questionnaire was self-
administered by 285 participants.

5 participants were excluded due to:

* 2 missing data (did not answer 27 items)
* 3answered ‘strongly agree’ to all items

A 4

Data analysis on 280 (84.1%):

Descriptive statistics, simple

* 2 had severe hypertension
¢ 1hadrecent heart attack
e 4 refused to participate

_ Data Interpretations

logistic regressions followed by
multiple logistic regressions were
performed

Figure |. The conduct of the study.

disease); (e) received shared care at primary and secondary
care centers for complications of type 2 diabetes mellitus
(T2DM) and/or CVD; (f) pregnant; (g) enrolled in another
intervention study; (h) diagnosed with malignancy; (i) had
any form of mental disorders or cognitive impairments that
would affect the ability to answer the questionnaire, for
example, dementia and mental retardation; and (j) unable to
give informed consent.

Study Tool

The previously translated and validated PAM®-13 Malay
version questionnaire was used in this study (Bahrom NH,
et al, unpublished data). It consists of 13 items, framed

within 2 domains, namely (a) passive and building knowl-
edge and (b) taking action and maintaining behavior
(Bahrom NH, et al, unpublished data). The PAM®-13 Malay
version has an overall Cronbach’s o 0f 0.79 and an intraclass
correlation coefficient of 0.45 (Bahrom NH, et al, unpub-
lished data). These values indicate that the PAM®-13 Malay
version is reliable and fairly stable over time.*

Each item is answered based on a 4-point Likert-type
scale, ranging from “strongly disagree” to “strongly agree”
and “nonapplicable.” The responses were entered into the
PAMP score sheet to generate the activation scores and lev-
els, based on a theoretical range of 0 to 100 with higher
PAM® scores indicating higher patient activation levels.”!>!4
Level 1 (not believing activation is important) reflects raw
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scores of 0 to 47.0. Level 2 (lack of knowledge and confi-
dence to take action) reflects raw scores of 47.1 to 55.1.
Level 3 (beginning to take action) reflects raw scores of
55.2 to 72.4, while level 4 (taking action) reflects raw scores
of 72.5 to 100.”"3 For the purpose of this study, levels 1 and
2 were recategorized as low activation level (0-55.1); and
levels 3 and 4 were recategorized as high activation level
(55.2-100).

A research license was obtained from Insignia Health®,
University of Oregon?® to validate and utilize the PAM®-13
Malay version for research and educational purposes
(License Number 1539265175-1570801175).

Sample Size Determination

A study by Hibbard et al** found that the prevalence for
each of the activation levels were as follows; level 1 7%,
level 2 14%, level 3 33%, level 4 46%. In our study, levels
1 and 2 were recategorized as low activation level, and lev-
els 3 and 4 were recategorized as high activation level.
Therefore, the sample size for our study was determined
based on the prevalence of high activation level (levels 3
and 4), which was 79%.% By taking an o value of 0.05, with
absolute precision of 5% and expected prevalence of 79%,
the minimum sample size needed for our study was 254
using the following formula:

Z*P(1 -P)
n :T
where n = sample size, Z = Z statistic for a level of confi-
dence, P = expected prevalence (if the expected prevalence
is 79%, then P = 0.79), and d = precision (if the precision
is 5%, then d = 0.05). After considering a 20% attrition
rate, our study aimed to approach approximately 330
patients in order to recruit at least 254 participants.

Patient Recruitment, Sampling Method, and
Data Collection

Patients were recruited over 4 weeks at a university primary
care clinic from August to September 2019. Three days per
week were designated as data collection days. To ensure a
standardized data collection method, data was collected by
a trained research assistant. On the data collection days,
patients were approached consecutively in the nurse’s
assessment room and invited to participate. The study infor-
mation sheet containing important information pertaining to
the study, which included background, purpose, benefit,
information regarding participation, study procedure, confi-
dentiality status, and contact information, were given to
those who were interested. Patients were then screened for
eligibility according to the inclusion and exclusion criteria.
Screening for the eligibility criteria were made through a

self-administered questionnaire and review of the medical
records. Patients’ medical history and blood investigations
were required to make the diagnosis of MetS. FPG, TG, and
HDL-C; as well as HbAlc (for those with diabetes) that
were done in the past 3 months were retrieved from the
electronic medical record. All the blood samples were ana-
lyzed at the Centre for Pathology and Diagnostic Research
Laboratory (CPDRL), Universiti Teknologi MARA, which
is an ISO 15189:2007 accredited laboratory (SAMM 688).
FPG, TG and HDL-C were analyzed using enzymatic colo-
rimetric reference methods on an automated analyzer
(Roche® COBAS Integra 400). HbAlc was determined
using the turbidimetric inhibition immunoassay analyzed
on the same automated analyzer. These methods have been
standardized against the approved International Federation
of Clinical Chemistry reference method.

Study Procedure

During the eligibility screening, WC, height, weight, and
BP were measured using standardized equipment and meth-
ods. WC was measured in centimeters (cm) using a non-
stretchable measuring tape with the participants standing in
a relaxed position and arms by their side. The measurement
was taken at the midpoint between the inferior margin of the
lowest palpable rib and the top of the iliac crest in horizon-
tal plane. Measurement for each patient was repeated twice.
If the measurements were within 1 ¢cm of one another, the
average was calculated. If the difference between the 2
measurements exceeded 1 c¢m, another 2 measurements
were repeated.

Weight in kilograms and height in centimeters were
measured using digital column stadiometer (Seca® GmbH
& Co KG). The body weight was measured with the partici-
pant wearing minimal clothing and without shoes. The
weight was recorded to the nearest 0.01 kg. Participants
were asked to stand at the center of the scale, without sup-
port and with the weight being evenly distributed on both
feet. Two measurements were taken and the mean of the
readings was calculated. The height was measured using the
stretch stature. Participants were requested to remove their
shoes, and stand with their back, buttocks, and heels against
the stadiometer holding their feet together. The height mea-
surement was recorded to the nearest 0.1 cm. Two measure-
ments were performed and the mean height was calculated.
BMI was calculated as weight (in kilograms) divided by the
square of the height (in meters) to the nearest 2 decimal
points.

BP was measured using an automated digital BP monitor
(Dinamap V100®, GE Healthcare), twice, at 2 minutes
apart, on the right arm and in a sitting position. Participants
were seated for at least 5 minutes and were not allowed to
eat, drink caffeinated beverages, exercise, smoke cigarettes,
or climb stairs 30 minutes before the measurements were
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taken. The average of 2 BP readings was taken for the anal-
ysis if the difference were within 5 mm Hg. If the readings
differed by more than 5 mm Hg, the measurements were
repeated.

Questionnaire Administration

Those who fulfilled the eligibility criteria and agreed to
participate were recruited. Written informed consent was
obtained. The previously validated PAM®-13 Malay ver-
sion was given to the participants to be self-administered.
Sociodemographic data, which included age, gender, mar-
ital status, education level, employment status, household
income, and clinical factors such medications, self-
reported health status, and smoking status, were collected.
Participants were given approximately 15 minutes to com-
plete the questionnaire, without referring to notes or fam-
ily members. They were encouraged to ask for clarification
from the researcher at any time should any query arise.
Once the questionnaire was completed, participants were
requested to return it directly to the researcher and the
questionnaire was checked for completeness.

Definition of Terms

The cutoff points for the clinical factors, namely, WC, BP,
FBS, TG, and HDL were defined according to the JIS
criteria.’> BMI (kg/m?) was categorized according to the
recommended cutoff points for the Asian populations, that
is, underweight <18.5, normal weight 18.5 to 23, over-
weight 23 to 27.5, and obese =27.5.3

With regard to the definitions of sociodemographic vari-
ables, education levels were categorized according to the
Malaysia education system, that is, no formal education,
primary school education (standard 1, age 7 to standard 6,
age 12), secondary school education (form 1, age 13 to form
5, age 17), and tertiary education (preuniversity course, eg,
A levels, diploma, degree, masters, PhD). Houschold
incomes were categorized into 3 categories, that is, the top
20% (T20) of the population with monthly household
income of =RM 13 148, the middle 40% (M40) with
monthly household income between RM 3001 and RM 13
147, and the bottom 40% (B40) with monthly household
income of =RM 3000.%7 Self-reported health status was
based on patient’s perception regarding their own health
and overall well-being. It was categorized into 4 categories:
poor, fair, good, and very good/excellent.®

Data Entry and Statistical Analysis

Those who answered “strongly agree” or “strongly dis-
agree” to all the items, those who answered =3 “nonap-
plicable” answers, and those who did not answer =7 items

of the questionnaire were excluded from the analysis as
these were the requirements to be able to compute a valid
PAM®-score as stipulated by the Insignia Health®.2® Data
were then entered and analyzed using IBM® SPSS
Statistics Version 24. Categorical variables were described
in numbers and percentages whereas continuous variables
were expressed as mean with standard deviation (SD) for
normally distributed data or median with interquartile
range (IQR) for nonnormally distributed data. Responses
from the PAM®-13 Malay version were entered into the
online PAM® Score Sheet to obtain the activation score
(1-100) and activation level (1-4) for each patient. High
activation level was defined as activation scores of 55.2 to
100 and low activation level was defined as activation
scores of 0 to 55.1.

To determine the factors associated with high level of
activation as the dependent variable, simple logistic regres-
sions (SLogR) followed by multiple logistic regressions
(MLogR) were performed. Purposeful selection of the inde-
pendent variables began with SLogR.* Variables with a
P value <.25 from the SLogR were included in the MLogR.
The P value cutoff point of .25 was chosen because the
more traditional levels such as .05 may not be able to iden-
tify clinically relevant variables.*®*! For the MLogR,
forward and backward binary logistic regressions were per-
formed because this study has only 1 dependent variable
(DV), namely, “high activation level.”*? Confounders were
adjusted and model fitness was checked using Hosmer-
Lemeshow goodness-of-fit test. Interactions, multicollinear-
ity, and assumptions were also checked. A P value <.05 was
considered significant.

Ethical Consideration

This study was conducted in accordance with the Declaration
of Helsinki, the code of ethics of the World Medical
Association.*® Ethical approval was obtained from the
Research Ethics Committee of Universiti Teknologi MARA
[600-IRMI (5/1/6)/REC/61/19] prior to the conduct of the
study.

Results

Participants Recruitment

Of the 333 patients who were approached and invited into
the study, 285 (85.6%) fulfilled the eligibility criteria and
were recruited. However, 5 participants were excluded from
the analysis: Two were excluded due to missing data as they
did not answer =7 items of the questionnaire and 3 were
excluded as they answered “strongly agree” to all items.
Therefore, the total number of participants included in the
final analysis was 280 (84.1%).
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Sociodemographic and Clinical Characteristics

The sociodemographic and clinical characteristics of the
participants are shown in Table 1. The mean age was 60
years (SD *=8.61) with a range between 18 and 80 years.
The majority of the participants were Malays (90.4%), mar-
ried (87.5%), and had completed secondary school educa-
tion (46.8%). More than half of the participants were
pensioners (56.4%). Regarding household income, more
than half (61.8%) belonged to the middle-income group (M
40). With regard to the clinical factors, the majority of the
participants were obese (66.1%), had abnormal WC
(95.4%), abnormal systolic BP (80.7%), and abnormal FPG
(71.4%).

Mean Activation Score and Distribution of
Activation Levels

The mean PAM® score was 59.4 (SD +10.2). Table 2 shows
the distributions of participants in each of the activation
level. Figure 2 shows the distribution of participants in the
low (levels 1 and 2) and high (levels 3 and 4) activation
levels. More than half of the participants were in the high
activation level (61.8%).

Factors Associated With High Activation Level

Table 3 shows the results of the SLogR. Eleven variables
were found to have P values <.25. These were being female
(P = .159), having high education level (P = .025), being
employed (P = .005) and pensioner (P = .172), having
fair (P = .143), good (P = .0043), very good/excellent
(P = .236) self-reported health, had abnormal TG (P = .157),
HDL (P = .156), and had HbA1c of 6.5% to 10% (P = .203)
and HbAlc of >10% (P = .198).

The MLogR model contained 11 independent variables
with P < .25 from the SLogR. The full model containing all
these predictors was statistically significant, X" (5, N ~ 280)
~22.196, P < .001, indicating that the model was able to
distinguish between participants who reported high and low
activation levels. The model as a whole explained between
7.6% (Cox and Snell’s R?) and 10.4% (Nagelkerke’s R?) of
the variance in high activation, and correctly classified
65.0% of cases. Table 4 shows the results of the MLogR
analysis. Two variables, namely, being employed and hav-
ing good self-reported health status were found to be sig-
nificantly associated with high level of activation. For those
who were employed, the odds of having high activation
level was 3.135 (95% CI 1.442-6.816) compared with those
who were unemployed. For those who reported to have
good health status, the odds of having high activation level
was 6.482 (95% CI 1.243-33.792) compared to those with
poor self-reported health status. The other variables i.e.

being female, having high education level, abnormal TG,
HDL, and HbA 1c were adjusted as confounders.

Discussion

To the best of our knowledge, patient activation has not
been specifically reported in patients with MetS. The major-
ity of studies on patient activation were conducted among
patients with various chronic conditions in high income
countries. This study is among the few conducted in a
developing country that determined the levels of patient
activation and the factors associated with it among individ-
uals with MetS in a primary care setting. The mean activa-
tion score among our study population was 59.4 (SD=10.2).
We initially expected to find a lower mean activation score
among patients with MetS as it is a combination of at least
3 cardiovascular risk factors compared with other chronic
conditions such as diabetes. However, the mean activation
score in patients with MetS in our study was higher than the
mean activation score of 57.4 (SD *14.3) found in patients
with diabetes alone in the Netherlands.?® The mean activa-
tion score in our study was also higher in comparison to
those with comorbid diabetes and chronic kidney disease
in Australia where the mean activation score was 57.6
(SD #+15.5)*7 and among patients with multiple chronic
conditions in the Netherlands where the mean activation
score was lower at 54.1 (SD +10.8).% In contrast to our
study, the mean activation score was found to be higher at
67.8 (SD *19.2) among patients with atrial fibrillation in
America.* Patient-centered care and patient activation is
being emphasized in America, and this could explain the
higher mean score. Our finding is comparable to the Western
populations such as those in Australia and the Netherlands,
and this may be attributed to the focus on empowering
patients to self-manage their cardiovascular risk factors in
our academic primary care center. However, further studies
are needed to confirm this observation.

In this study, 61.8% of individuals with MetS were
found to have high activation level (levels 3 and 4). This is
comparable to a study done among patients with diabetes
mellitus in primary care where 58.6% were found to have
high activation level.*> However, the proportions of patients
with high activation level were relatively lower at 54.4%
among those with comorbid diabetes and chronic kidney
disease in Australia?’ and also among patients with diabe-
tes in the Netherlands (55%).?” The proportion with high
activation level among patients with diabetes in Ethiopia
was even lower at 24.4%.* Comparatively, the percentage
of patients with high activation level was higher at 65.1%
among frequent users of primary health care services in
Canada.*” Variations in the activation levels in the various
populations could be explained by the differences in the
comorbidities, cultural background, and the health care
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Table |. Sociodemographic and Clinical Characteristics of the Participants (n = 280).

Variables Frequency, n (%) Mean (+SD)
Age, years 60 (=8.61)
18-39 6 (2.1)
40-59 108 (38.6)
60-80 166 (59.3)
Gender
Male 138 (49.3)
Female 142 (50.7)
Ethnicity
Malay 253 (90.4)
Chinese 14 (5.0)
Indian 3.9
Other 2(0.7)
Marital status
Unmarried (single/widow/divorced) 35 (12.5)
Married 245 (87.5)
Education level
Low education (no formal education/primary) 21 (7.5)
High education (secondary/tertiary) 259 (92.5)
Occupation
Unemployed 38 (13.6)
Employed 84 (30.0)
Pensioner 158 (56.4)
Household income (per month)
B 40: =RM 3000 74 (26.4)
M 40: RM 3001 to RM 13 147 173 (61.8)
T 20: =RM 13 148 33(11.8)
Smoking status
Nonsmoker 254 (90.7)
Smoker 26 (9.3)
Self-reported health status
Poor 29 (10.3)
Fair 73 (26.1)
Good 166 (59.3)
Very good/excellent 12 (4.3)
Body mass index,? kg/m? 30 (£4.71)
Normal (=18.5-22.9) 7 (2.5)
Overweight (=23-27.4) 83 (29.6)
Obese (=27.5) 185 (66.1)
Waist circumference, cm 96.9 (=12.06)
Normal (male <90, female <80) 10 (3.6)
Abnormal (male =90, female =80) 267 (95.4)
Systolic blood pressure, mm Hg 141 (£13.58)
Normal (<130) 54 (19.3)
Abnormal (=130) 226 (80.7)
Diastolic blood pressure, mm Hg 779 (£9.51)
Normal (<85) 213 (76.1)
Abnormal (=85) 67 (23.9)
Fasting plasma glucose, mmol/L 7.1 (£2.62)
Normal (<5.6) 80 (28.6)
Abnormal (=5.6) 200 (71.4)

(continued)
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Table I. (continued)

Variables Frequency, n (%) Mean (+SD)
Triglycerides, mmol/L 1.7 (0.72)
Normal (<1.7) 164 (58.6)
Abnormal (=1.7) 116 (41.4)
High-density lipoprotein,> mmol/L 1.3 (+0.32)
Normal (male =1.0, female =1.3) 208 (74.3)
Abnormal (male <1.0, female <1.3) 71 (25.4)
HbAlc, % 7.5 (*1.65)
<6.5 60 (21.4)
6.5-10 132 (47.2)
>10 14 (5.0)
No HbAIc result (nondiabetic) 74 (26.4)

Missing values.

Table 2. Levels of Activation among Patients with Metabolic
Syndrome (n = 280).

Activation level Frequency, n (%)

| (0-47) 38 (13.6)
2 (47.1-55.1) 69 (24.6)
3 (55.2-72.4) 137 (48.9)
4 (72.5-100) 36 (12.9)
Low
HIGH ACTIVATION
ACTIVATION P
61.8%
107 173

Figure 2. Distribution of the participants in the high and low
activation levels.

system. The findings of this study are comparable to the
Western population, where patient-centered care to increase
patient empowerment and activation is being emphasized.
However, more studies on patient activation should be car-
ried out in the low- and middle-income countries to address
the gap in the literature.

Only 2 factors were found to be significantly associated
with high activation level in this study, namely, being

employed and having good self-reported health status. First,
this study found that those who were employed had the
odds of 3.135 (95% CI 1.442-6.816) of having high activa-
tion level compared with those who were unemployed.
However, similar finding from previous studies using mul-
tivariate analysis has not been described. Using univariate
analysis, a similar finding was found by Aung et al*® where
the proportion of those who were employed was signifi-
cantly higher (38%) in the high activation group (levels 3
and 4) compared with those in the low activation group
(levels 1 and 2) (36.7%, P < .001) among patients with
diabetes in Australia. Similar finding was also described
among patients with atrial fibrillation in America where
being in full-time employment was significantly associated
with high activation level.* Individuals who are employed
may have better education and health literacy.*® This could
explain its association with higher activation level as vari-
ous studies reported a positive association between health
literacy and patient activation.*>*° Second, our study also
shows that those who reported to have good health status,
had the odds of 6.482 (95% CI 1.243-33.792) of having
high activation level compared to those with poor self-
reported health status. This is comparable to the study
among patients with diabetes in the Netherlands, which
showed a 4.37 increase in patient activation scores for a
1-point increase in generic health status (P = .014).!
Similarly, a study among older adult population with func-
tional difficulties in America shows that patient activation
was significantly associated with self-rated overall health
status.’? Individuals with good self-reported health status
were more likely to be activated because they perceive that
their health is important, therefore, they may have better
knowledge, skills and confidence to self-manage their
problems.” Various other factors such as social support,
patient-physician relationship and health literacy have been
associated with patient activation levels.**!-3 However,
these were beyond the scope of our study. Analyzing the
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Table 3. Simple Logistic Regressions on the Factors Associated with High Activation Level among Patients with Metabolic

Syndrome.?
Variables B (SE) Wald a (df) P OR (95% Cl)
Age, years

18-39 0.303 (0.880) 0.118 (1) Reference |

40-59 0.220 (0.256) 0.741 (1) 731 1.354 (0.241, 7.600)

60-80 .389 1.247 (0.755, 2.060)
Gender

Male 0.348 (0.247) 1.985 (1) Reference |

Female .159 1.417 (0.873, 2.300)
Ethnicity

Malay 0.543 (1.420) 0.146 (1) Reference |

Chinese 0.288 (1.514) 0.036 (1) .702 1.720 (0.106, 27.831)

Indian 0.560 (1.547) 0.131 (1) .849 1.333 (0.069, 25.912)

Other 718 0.571 (0.028, 11.849)
Marital status

Unmarried -0.221 (0.366) 0.364 (1) Reference I

Married .546 0.802 (0.391, 1.643)
Education level

Low education —1.048 (0.468) 5.025 (I) Reference I

High education .025 0.351 (0.140, 0.877)
Occupation

Unemployed 7.966 (1) Reference I

Employed 1.157 (0.347) 1.862 (1) .005 3.348 (1.167, 6.724)

Pensioner -0.399 (0.292) 172 0.490 (0.840, 2.642)
Household income (per month)

B 40 -0.506 (0.446) 1.285 (I) Reference I

M 40 -0.350 (0.410) 0.728 (1) 257 0.603 (0.252, 1.446)

T 20 .393 0.705 (0.316, 1.574)
Smoking status

Nonsmoker —0.363 (0.444) 0.667 (1) Reference |

Smoker 414 0.696 (0.291, 1.661)
Self-reported health status

Poor —-1.261 (0.861) 2.143 (1) Reference |

Fair -1.637 (0.809) 4.092 (1) .143 0.283 (0.052,1.533)

Good -0.934 (0.792) 1.392 (1) .043 0.195 (0.040, 0.950)

Very good/excellent .238 0.393 (0.083, 1.854)
Body mass index

Normal 0.420 (0.850) 0.244 (1) Reference |

Overweight -0.030 (0.272) 0.012 (1) 621 1.522 (0.287, 8.056)

Obese 911 0.970 (0.570, 1.652)
Waist circumference

Normal —-0.091 (0.658) 0.019 (1) Reference |

Abnormal .889 0.913 (0.251, 3.312)
Systolic blood pressure

Normal 0.365 (0.323) 1.276 (1) Reference |

Abnormal 259 1.440 (0.765, 2.713)
Diastolic blood pressure

Normal —0.050 (0.289) 0.030 (1) Reference |

Abnormal .862 0.951 (0.539, 1.676)
Fasting plasma glucose

Normal 0.117 (0.274) 0.183 (1) Reference |

Abnormal .669 1.124 (0.657, 1.924)

(continued)
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Table 3. (continued)

Variables B (SE) Wald a (df) P OR (95% ClI)
Triglycerides
Normal 0.352 (0.249) 1.999 (1) Reference |
Abnormal 157 1.422 (0.873, 2.317)
High-density lipoprotein
Normal 0.396 (0.279) 2.013 (1) Reference |
Abnormal .156 1.486 (0.860, 2.567)
HbAlc
<6.5% -0.894 (0.703) 1.618 (1) Reference |
6.5%-10% -0.869 (0.675) 1.654 (1) .203 0.409 (0.103, 1.621)
>10% .198 0.420 (0.112, 1.576)

*Variables with a P value <.25 (given in boldface) from SLogR were included in the MLogR.

Table 4. Multiple Logistic Regressions on the Factors Associated with High Activation Level among Patients with Metabolic

Syndrome.?
Variables Adjusted B (SE) Wald a (df) P Adjusted OR (95% ClI)
Occupation
Unemployed 1.143 (0.396) 8.314 (1) Reference |
Employed -0.367 (0.298) 1.512 (1) .004 3.135 (1.442, 6.816)
Pensioner 219 0.693 (0.386, 1.243)
Self-reported health status
Poor 1.304 (0.893) 2.132 (1) Reference |
Fair 1.869 (0.842) 4.922 (1) .144 3.682 (0.640, 21.186)
Good 1.197 (0.825) 2.108 (1) .027 6.482 (1.243, 33.792)
Very good/excellent .147 3.311 (0.658, 16.676)

2P value from Wald tests. Boldfaced values indicate statistical significance at P < .05. The model was adjusted for confounders (being female, having
high education level, abnormal triglycerides, high-density lipoprotein, and HbAlc). Model fitness checked using Hosmer-Lemeshow goodness-of-fit
test (P > .05). No significant interactions (P > .05) and multicollinearity problem (variance inflation factor <5). All assumptions were met. Sensitivity

92.5%, specificity 20.6%.

complex paradigm of human behaviors and the interaction
of different mediators of self-management is also beyond
the scope of this study.

Strengths and Limitations

This study addresses the gap in the literature where studies
on patient activation in developing countries are scarce.
Moreover, it specifically involved patients with MetS in a
primary care setting, where no such study has previously
been conducted. However, this study has several limita-
tions. First, the cross-sectional study design would not be
able to draw a causal relationship between the various fac-
tors associated with patient activation. Second, the conve-
nience sampling method used in this study may contribute
toward sampling bias. However, measures were taken to
reduce the sampling bias by ensuring that all patients who
attended the clinics on the data collection days were con-
secutively approached and invited to participate. Third, this
study was conducted in one primary care clinic where the
majority of the participants were Malays. Therefore, the

findings may not be generalizable to other primary care
clinics in Malaysia with multiethnic population, as the
Chinese and Indian ethnic groups were underrepresented in
our sample. Finally, this study did not explore other poten-
tial factors that may affect patient activation levels, such as
patient-physician relationship, family support, health liter-
acy, and quality of life. Therefore, the interpretation of the
multiple logistic regression results is limited to the variables
included in this study. We appreciate that structural equa-
tion modeling or path analysis would be more robust to ana-
lyze the structural relationship between measured variables
and latent constructs. However, these are beyond the scope
of our study.

Practice Implications and Future Research

Findings of this study suggest the importance to measure
patient activation levels among individuals with MetS in daily
primary care practice. Assessment of patient activation levels
is an important first step to guide the development of individu-
ally tailored interventions to improve their knowledge, skills,
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and confidence in self-management of their health. Patient
Activation Interventions (PAI) may include problem solving
support, audit and feedback, individualized care plans, finan-
cial incentive, peer/family support, lay health advisor/com-
munity health worker, psychological counseling, theory-based
counseling, and skill building.>* Those with high activation
level can be coached to support their peers who have low acti-
vation level. Multidisciplinary management by physicians,
nurses, dieticians, and/or pharmacists should also be inte-
grated in the delivery of PAL% A systematic review and meta-
analysis on the effectiveness and safety of PAI for adults with
type 2 diabetes showed that PAI modestly reduced intermedi-
ate outcomes such as HbAlc, systolic blood pressure, body
weight, and LDL-cholesterol.>* However, more evidence is
needed to show that PAI reduce complications and long-term
mortality.>*

Further research using systematic random sampling of
patients with MetS involving other primary care clinics in
Malaysia with multiethnic population is recommended to
confirm the findings of this study. Additionally, further
research should also explore facilitators and barriers influ-
encing patient activation levels and self-management
behavior. Further research is also needed to develop PAI for
the Malaysian population and evaluate the effectiveness of
such intervention in improving patient activation level and
clinical outcomes, and eventually reduce cardiovascular
complications and mortality.

Conclusion

In conclusion, this study has found that the majority of
patients with MetS (61.8%) had high activation level. Being
employed and having good self-reported health status were
identified as significant predictors of high activation level.
Despite its limitations, this study is the only study that
determined such association among patients with MetS in
the Malaysian primary care setting. Findings of this study
could be used to develop PAI to improve self-management
skills among patients with MetS in primary care. PAI may
include problem solving support, individualized care plans,
peer/family support, psychological counseling, theory-
based counseling, and skill building delivered by multidis-
ciplinary team in primary care. Those in high activation
group can be trained to become mentors to support their
peers who have low activation level. Further research is
needed to evaluate the effectiveness of such intervention in
improving patient activation level and clinical outcomes, as
well as in reducing complications and cardiovascular mor-
tality. Such evidence is necessary to guide policy and
resource allocations in the Malaysian primary care setting.

Author Contributions

ASR, HAH, and NHB conceptualized and designed the study.
ASR acquired the funding. ASR, MRI, and HAH supervised and

coordinated the study. NHB acquired the data. NHB, MRI, and
ASR analyzed and interpreted the data. NHB and ASR drafted the
manuscript. NB, SFB, MSM, and HAH revised the manuscript
critically for important intellectual content. All authors have read
and given approval of the final manuscript. Each author has par-
ticipated sufficiently in the work to take public responsibility for
appropriate portions of the content as described above. All authors
agreed to be accountable for all aspects of the work to ensure that
questions related to the accuracy or integrity of any part of the
work would be appropriately investigated and resolved.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect
to the research, authorship, and/or publication of this article.

Funding

The author(s) disclosed receipt of the following financial support
for the research, authorship, and/or publication of this article: This
study was funded by the Ministry of Higher Education (MOHE),
Malaysia: Prototype Research Grant Scheme (PRGS) No.:
PRGS/1/2018/SKK05/UiTM/01/2  or  600-IRMI/PRGS  5/3
(003/2019). The funding body did not play any role in the design
of the study, data collection, analysis, interpretation, or in the
writing of the manuscript.

ORCID iDs

Anis Safura Ramli https://orcid.org/0000-0002-9517-1413
Mohamed Syarif Mohamed-Yassin https://orcid.org/0000
-0003-3654-2146

References

1. World Health Organization. Noncommunicable diseases
country profiles 2018. Accessed May 15, 2020. https://www.
who.int/nmh/publications/ncd-profiles-2018/en/

2. Saklayen MG. The global epidemic of the metabolic syn-
drome. Curr Hypertens Rep. 2018;20:12.

3. Ramli AS, Daher AM, Nor-Ashikin MN, et al. JIS definition
identified more Malaysian adults with Metabolic Syndrome
compared to the NCEP-ATP III and IDF criteria. Biomed Res
Int. 2013;2013:760963.

4. Ramli A, Taher S. Managing chronic diseases in the
Malaysian primary health care—a need for change. Malays
Fam Physician. 2008;3:7-13.

5. Bodenheimer T, Lorig K, Holman H, Grumbach K. Patient
self-management of chronic disease in primary care. JAMA.
2002;288:2469-2475.

6. Wagner EH. Chronic disease management: what will it take to
improve care for chronic illness? Eff Clin Pract. 1998;1:2-4.

7. Hibbard JH, Stockard J, Mahoney ER, Tusler M. Development
of the Patient Activation Measure (PAM): conceptualizing
and measuring activation in patients and consumers. Health
Serv Res. 2004;39(4 pt 1):1005-1026.

8. Hibbard JH, Mahoney ER, Stock R, Tusler M. Do increases in
patient activation result in improved self-management behav-
iors? Health Serv Res. 2007;42:1443-1463.

9. Mosen DM, Schmittdiel J, Hibbard J, Sobel D, Remmers
C, Bellows J. Is patient activation associated with outcomes


https://orcid.org/0000-0002-9517-1413
https://orcid.org/0000-0003-3654-2146
https://orcid.org/0000-0003-3654-2146
https://www.who.int/nmh/publications/ncd-profiles-2018/en/
https://www.who.int/nmh/publications/ncd-profiles-2018/en/

Journal of Primary Care & Community Health

10.

11.

12.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

of care for adults with chronic conditions? J Ambul Care
Manage. 2007;30:21-29.

Greene J, Hibbard JH, Sacks R, Overton V, Parrotta CD.
When patient activation levels change, health outcomes and
costs change, too. Health Aff (Millwood). 2015;34:431-437.
Hibbard JH, Greene J, Shi Y, Mittler J, Scanlon D. Taking
the long view: how well do patient activation scores pre-
dict outcomes four years later? Med Care Res Rev.2015;72:
324-337.

Barr PJ, Scholl I, Bravo P, Faber MJ, Elwyn G, McAllister M.
Assessment of patient empowerment—a systematic review of
measures. PLoS One. 2015;10:¢0126553.

. Hibbard JH, Mahoney ER, Stockard J, Tusler M. Development

and testing of a short form of the patient activation measure.
Health Serv Res. 2005;40(6 pt 1):1918-1930.

Hibbard JH, Tusler M. Assessing activation stage and
employing a “next steps” approach to supporting patient self-
management. J Ambul Care Manage. 2007;30:2-8.

Small N, Bower P, Chew-Graham CA, Whalley D, Protheroe
J. Patient empowerment in long-term conditions: develop-
ment and preliminary testing of a new measure. BMC Health
Serv Res. 2013;13:263.

Howie JG, Heaney DJ, Maxwell M, Walker JJ. A comparison
of a Patient Enablement Instrument (PEI) against two estab-
lished satisfaction scales as an outcome measure of primary
care consultations. Fam Pract. 1998;15:165-171.

Lorig KR, Sobel DS, Ritter PL, Laurent D, Hobbs M. Effect
of a self-management program on patients with chronic dis-
ease. Eff Clin Pract. 2001;4:256-262.

LuY, XuJ, Zhao W, Han HR. Measuring self-care in persons
with type 2 diabetes: a systematic review. Eval Health Prof.
2016;39:131-184.

Maindal HT, Sokolowski I, Vedsted P. Translation, adaptation
and validation of the American short form Patient Activation
Measure (PAM13) in a Danish version. BMC Public Health.
2009;9:209.

Brenk-Franz K, Hibbard JH, Herrmann WJ, et al. Validation
of the German version of the patient activation measure 13
(PAM13-D) in an international multicentre study of primary
care patients. PLoS One. 2013;8:¢74786.

Rademakers J, Nijman J, van der Hoek L, Heijmans M,
Rijken M. Measuring patient activation in The Netherlands:
translation and validation of the American short form
Patient Activation Measure (PAM13). BMC Public Health.
2012;12:577.

Magnezi R, Glasser S. Psychometric properties of the Hebrew
translation of the Patient Activation Measure (PAM-13).
PLoS One. 2014;9:e113391.

Graffigna G, Barello S, Bonanomi A, Lozza E, Hibbard J.
Measuring patient activation in Italy: translation, adaptation
and validation of the Italian version of the patient activa-
tion measure 13 (PAM13-1). BMC Med Inform Decis Mak.
2015;15:109.

Moljord IE, Lara-Cabrera ML, Perestelo-Perez L, Rivero-
Santana A, Eriksen L, Linaker OM. Psychometric proper-
ties of the Patient Activation Measure-13 among out-patients
waiting for mental health treatment: a validation study in
Norway. Patient Educ Couns. 2015;98:1410-1417.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Ahn YH, Yi CH, Ham OK, Kim BJ. Psychometric properties
of the Korean version of the “Patient Activation Measure 13”
(PAM13-K) in patients with osteoarthritis. Eval Health Prof.
2015;38:255-264.

Insignia Health. Patient Activation Measure (PAM-13). TM
Licence Materials. Insignia Health; 2011.

Zimbudzi E, Lo C, Ranasinha S, et al. Factors associated with
patient activation in an Australian population with comorbid
diabetes and chronic kidney disease: a cross-sectional study.
BMJ Open. 2017;7:¢017695.

Hendriks M, Rademakers J. Relationships between patient
activation, disease-specific knowledge and health outcomes
among people with diabetes; a survey study. BMC Health
Serv Res. 2014;14:393.

Bos-Touwen I, Schuurmans M, Monninkhof EM, et al. Patient
and disease characteristics associated with activation for self-
management in patients with diabetes, chronic obstructive
pulmonary disease, chronic heart failure and chronic renal
disease: a cross-sectional survey study. PLoS One. 2015;
10:¢0126400.

Lubetkin EI, Lu WH, Gold MR. Levels and correlates of
patient activation in health center settings: building strate-
gies for improving health outcomes. J Health Care Poor
Underserved. 2010;21:796-808.

Daud MH, Ramli AS, Abdul-Razak S, et al. The EMPOWER-
SUSTAIN e-Health Intervention to improve patient activa-
tion and self-management behaviours among individuals with
metabolic syndrome in primary care: study protocol for a pilot
randomised controlled trial. Trials. 2020;21:311.

Alberti KG, Eckel RH, Grundy SM, et al. Harmonizing the
metabolic syndrome: a joint interim statement of the Inter-
national Diabetes Federation Task Force on Epidemiology and
Prevention; National Heart, Lung, and Blood Institute; American
Heart Association; World Heart Federation; International
Atherosclerosis Society; and International Association for the
Study of Obesity. Circulation. 2009;120:1640-1645.

Fleiss JL. The Design and Analysis of Clinical Experiments.
Wiley; 1986.

Greene J, Hibbard JH. Why does patient activation matter?
An examination of the relationships between patient activa-
tion and health-related outcomes. J Gen Intern Med. 2012;27:
520-526.

Hibbard JH, Cunningham PJ. How engaged are consumers in
their health and health care, and why does it matter? Res Brief.
2008;(8):1-9.

Academy of Medicine of Malaysia. Malaysian Clinical
Practice Guideline (CPG) Obesity. Academy of Medicine of
Malaysia; 2004.

Department of Statistic Malaysia Official Portal. DOSM
Official Portal. Accessed May 15, 2020. https://www.dosm.
gov.my/vl /.

van der Heide I, Wang J, Droomers M, Spreeuwenberg P,
Rademakers J, Uiters E. The relationship between health,
education, and health literacy: results from the Dutch
Adult Literacy and Life Skills Survey. J Health Commun.
2013;18(suppl 1):172-184.

Zhang Z. Model building strategy for logistic regression: pur-
poseful selection. Ann Transl Med. 2016;4:111.


https://www.dosm.gov.my/v1_/
https://www.dosm.gov.my/v1_/

Bahrom et al

13

40.

41.

42.

43.

44,

45.

46.

47.

Bendel RB, Afifi AA. Comparison of stopping rules in for-
ward “Stepwise” regression. J Am Stat Assoc. 1977;72:46-53.
Mickey RM, Greenland S. The impact of confounder selec-
tion criteria on effect estimation. Am J Epidemiol. 1989;129:
125-137.

McDonald JH. Handbook of Biological Statistics. 3rd ed.
Sparky House; 2014.

World Medical Association. WMA Declaration of Helsinki—
Ethical Principles for Medical Research Involving Human
Subjects. Published July 9, 2018. Accessed May 15, 2020.
https://www.wma.net/policies-post/wma-declaration-of-
helsinki-ethical-principles-for-medical-research-involving-
human-subjects/

McCabe PJ, Stuart-Mullen LG, McLeod CJ, et al. Patient acti-
vation for self-management is associated with health status
in patients with atrial fibrillation. Patient Prefer Adherence.
2018;12:1907-1916.

Hendriks SH, Hartog LC, Groenier KH, et al. Patient acti-
vation in type 2 diabetes: does it differ between men and
women? J Diabetes Res. 2016;2016:7386532.

Assefa S, Endris K, Ashencho D, Eyasu M. Factors associ-
ated with level of patient activation and its role to glycemic
control and among adults with type II diabetes attending dia-
betic clinic at hospitals in Addis Ababa. Int J Trop Dis Health.
2019;37:1-11.

Couture EM, Chouinard MC, Fortin M, Hudon C. The rela-
tionship between health literacy and patient activation among
frequent users of healthcare services: a cross-sectional study.
BMC Fam Pract. 2018;19:38.

48.

49.

50.

51.

52.

53.

54.

55.

Aung E, Donald M, Williams GM, Coll JR, Doi SA. Joint
influence of Patient-Assessed Chronic Illness Care and
patient activation on glycaemic control in type 2 diabetes. Int
J Qual Health Care. 2015;27:117-124.

Sheikh S, Hendry P, Kalynych C, et al. Assessing patient
activation and health literacy in the ED. Am J Emerg Med.
2016;34:93-96.

Smith SG, Curtis LM, Wardle J, von Wagner C, Wolf MS.
Skill set or mind set? Associations between health literacy,
patient activation and health. PLoS One. 2013;8:¢74373.

van Vugt HA, Boels AM, de Weerdt I, de Koning EJ, Rutten
GE. Patient activation in individuals with type 2 diabetes mel-
litus: associated factors and the role of insulin. Patient Prefer
Adherence. 2018;13:73-81.

Gleason KT, Tanner EK, Boyd CM, Saczynski JS, Szanton
SL. Factors associated with patient activation in an older adult
population with functional difficulties. Patient Educ Couns.
2016;99:1421-1426.

Dunlay SM, Griffin JM, Redfield MM, Roger VL. Patient
Activation in Acute Decompensated Heart Failure. J
Cardiovasc Nurs. 2017;32:560-567.

Bolen SD, Chandar A, Falck-Ytter C, et al. Effectiveness and
safety of patient activation interventions for adults with type 2
diabetes: systematic review, meta-analysis, and meta-regres-
sion. J Gen Intern Med. 2014;29:1166-1176.

Rygg LO, Rise MB, Gronning K, Steinsbekk A. Efficacy of
ongoing group based diabetes self-management education
for patients with type 2 diabetes mellitus. A randomised con-
trolled trial. Patient Educ Couns. 2012;86:98-105.


https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/

