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Purpose: This study aimed to translate the Roy adaptation model concept of adaptation
level into measurable concepts when considering the health-related quality of life, social
support, and self-efﬁcacy of community-dwelling Chinese adults with metabolic syndrome.
Patients and Methods: This was a descriptive cross-sectional study. Data were collected
from 144 adults with metabolic syndrome in the suburban area of Hangzhou, China.
Correlation analysis was performed to examine the relationships between environmental
stimuli (sociodemographic characteristics), adaptation level (health-related quality of life
and social support), and prerequisite of behavior (self-efﬁcacy). Regression analysis was
applied to test the effect of stimuli on adaptation level and their associations with behavior.
Results: Adaptation level was potentially inﬂuenced by environmental stimuli and evaluated
by the quality of life. Age and education level were related to physiological and psychological function. Besides, family income was related to physiological function. Thus, adaptation level may predict individuals’ behavior towards illness management, with a percentage
classiﬁcation accuracy of 76.40%. The vitality and social functioning of the quality of life
were identiﬁed as signiﬁcant correlates of self-efﬁcacy.
Conclusion: Our ﬁndings demonstrate that individuals’ internal and external resources
should be considered when developing nursing interventions to improve patients’ adaptation
level. Future research should explore whether facilitating self-efﬁcacy among communitydwelling adults with metabolic syndrome may positively inﬂuence an individual’s adaptation
process in health management.
Keywords: chronic illness, physiological adaptation, psychosocial adaptation, quality of life,
social support, self-efﬁcacy
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Metabolic syndrome (MetS) is a multi-component risk factor for cardiovascular diseases
(CVD) and type 2 diabetes (T2DM).1 It is a cluster of an individual’s cardiometabolic
risk factors.1 Epidemiological studies have reported a high prevalence of MetS
worldwide.2–4 This is particularly so for patients with T2DM and hypertension.4,5
Given the poor prognosis and high all-cause mortality rate of CVD, early assessment
of cardiometabolic risks and treatment is important.1,4 Identiﬁcation of MetS is essential
for healthcare professionals and patients to address the underlying lifestyle-related risk
factors such as sedentary lifestyle, physical inactivity, smoking, and alcohol abuse.1,6
The impact of chronic illness on individual ability to adapt to daily life is
determined by several aspects including physical, psychological, and social health
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status.7–9 Assessing the capacity of an individual to cope
with disease-speciﬁc problems is adequate for predicting
self-management efﬁciency. Patients are unable to recognize the risks associated with the MetS thereby fail to
initiate early behavioral modiﬁcation.10,11 However, little
is known about the characteristics of MetS patients and
their ability to manage illness.
The adaptation level was adopted to assess how individuals prepare for illness control. This was achieved by
describing the condition of life processes that are inﬂuenced by the demands of the situation and internal
resources.12 An individual’s behavior weighted by environmental stimuli and adaptation level was identiﬁed as the
adaptive or ineffective response.13,14 Pollock limited the
measurement of adaptation level as the effectiveness of
behavior from physiological and psychosocial domains in
the context of chronic illness.13 The proposal was tested
using ﬁve correlational studies. DeSanto-Madeya and
Fawcett translated the concept of adaptation level into
adjustment and tested the logical congruence in two studies on adaptation to life events.15 Literature reports indicate that the published instruments primarily measured
either one adaptive mode or major coping and adaptation
processing.16 So far, few empirical studies have explored
the measurement and understanding of the adaptation
level. However, preliminary ﬁndings have highlighted the
possibilities of using adaptation level to describe an individual’s abilities and responses to environmental stimuli.
Patient-reported outcomes are related to individual
inner capacities and are applied to evaluate the effectiveness of nursing interventions, for example, the MetS in
adults.11 Previous studies show that health-related quality
of life (HRQOL) and social support affect individual
responses and behaviors in health management.17–19 The
HRQOL encompasses contentment with physical and psychosocial elements of the existing life circumstances of an
individual. This captures the essence of adaptation level in
representing the structures and functions of the life
process.20 Social support as a psychological factor occurs
within the adaptation process and is important for effective
self-management.21–23 The tools for measuring social support were used to characterize individual psychosocial
adaptation.23 Moreover, there is growing evidence that
HRQOL and social support are positively associated with
self-efﬁcacy in disease control.17,24 Self-efﬁcacy is
a crucial precondition for individual conﬁdence in selfmanagement and is an indicator of the clinical decisionmaking process.21,25,26 Improved self-efﬁcacy relies on
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measures for a community-based patient education
program.17,26,27 In this way, the self-efﬁcacy level can be
used to estimate the ability of individuals to positively
respond to changes that help understand the behavioral
responses (classiﬁed as either adaptive or ineffective).
From the adaptation perspective, the relationships between
HRQOL, social support, and self-efﬁcacy have not been
assessed in MetS patients.

Theoretical Framework
Helson’s adaptation-level theory describes humans as
adaptive systems as they can adapt to altered environment
conditions.14 As noted in the Middle-Range Theory of
Adaptation to Chronic Illness (MRT-ACI),13 derived
from the Roy Adaptation Model (RAM), deﬁned concepts
such as stimuli and adaptation level were implemented in
the empirical study. Overall, the adaptation level is inﬂuenced by stimuli and can be operationalized as the inner
capacity of an individual based on physiological and psychosocial aspects. This predicts the effectiveness of health
behaviors. In this study, MetS patients perceived HRQOL
and social support were deﬁned as an adaptation level.
Additionally, sociodemographic characteristics and lifestyle behaviors (identiﬁed as environmental stimuli) were
considered essential personal factors promoting selfefﬁcacy (regarded as a prerequisite of behavior) in disease
management (Figure 1).
Therefore, this study aimed to [1] translate the concept
of adaptation level into measurable variables within theoretical basis; [2] use the empirical indicators of HRQOL,
social support, and self-efﬁcacy to describe the adaptation
level of MetS patients; and [3] to identify the potential
associations among these concepts (environmental stimuli,
adaptation level, and output).

Patients and Methods
Design
This cross-sectional study was a secondary analysis of the
baseline data from an interventional controlled study performed between May 2016 and October 2018.

Participants
Participants were recruited from four communities in the
suburban area of Hangzhou, Zhejiang Province, China.
Inclusive criteria included: adults (18 years and above),
residents (living in the residual area for more than 1 year),
diagnosed with type-2 diabetes mellitus (T2DM) or
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Figure 1 Hypothesized framework for the measurement of stimuli, adaptation level, and output.
Abbreviations: SF-36, Medical Outcomes Study Short-Form Health Survey; SSS, Social Support Scale; CDSES, Chronic Disease Self-Efﬁcacy Scales (Chinese version).

hypertension (HTN), ﬂuency in Mandarin Chinese, able to
communicate verbally, and has no mental disorder.
Identiﬁcation of MetS patients was based on an ethnicspeciﬁc MetS criterion proposed by the International
Diabetes Federation (IDF) in 2005.28 A positive diagnosis
for MetS was established if the abdominal obesity was
associated with any other two risk factors: (1) abdominal
obesity: waist circumference (WC) ≥ 90 cm for males and
≥ 80 cm for females; (2) serum glucose: fasting plasma
glucose (FPG) ≥ 5.6 mmol/L or previously diagnosed
diabetes with medical treatment; (3) hypertension: systolic
blood pressure (SBP) ≥ 130 mmHg and/or diastolic blood
pressure (DBP) ≥ 85 mmHg, or medical treatment of
previously diagnosed hypertension; (4) triglycerides (TG)
> 1.70 mmol/L or treatment; (5) plasma high-density lipoprotein cholesterol (HDL-C) < 1.03 mmol/L for male and
< 1.29 mmol/L for female, or treatment.

weight, and waist circumference) were obtained by
trained nurses using standard protocols and techniques.
A total of 285 participants met the criteria for MetS, and
192 participants were approached for a questionnaire
survey. Investigators gave a few instructions for ﬁlling
questionnaires but did not guide the participants. The
self-report paper survey took about 30–40 minutes to
complete.

Data Collection

Instruments

Screening of MetS patients and questionnaire distribution were conducted by three nursing graduate students.
They used a convenient sampling method to approach
participants (N=450). Participants with metabolic problems were selected from the digital health records suggested by family physicians who provide them with care.
The researchers thereby introduced to them the objectives of this study for recruitment through telephone
calls. A total of 381 participants agreed to do the blood
test for detecting MetS. Overnight fasting blood specimens were obtained for measuring the metabolic
indexes. Blood specimens were taken to community
clinics and analyzed in a tertiary hospital (certiﬁcated
by Joint Commission International) in China. Blood
pressure and anthropometric measurements (height,

An investigator-developed form was used to collect data
on patient demographic characteristics (age, sex, marriage
status, religion, education level, job, and family income),
smoking, drinking, physical activity, medical history, and
treatment history. These data were collected for environmental stimuli observation.
Indexes for sample screening and assessment of MetS
potential risks were based on the following variables: WC,
FPG, BP, TG, HDL-C, history of HTN, history of T2DM,
and history of hyperlipidemia (HLP). These physiological
indexes were examined to identify the severity of illness.
The adaptation level for individuals was evaluated
using the Chinese version of Medical Outcomes Study
Short-Form Health Survey (SF-36). SF-36 is a widely
used instrument with eight health domains including
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physical functioning (PF), role-physical (RP), bodily pain
(BP), general health (GH), vitality (VT), social functioning
(SF), role-emotional (RE), and mental health (MH). PF,
RP, BP, and GH highlighted the physical component of
adaptation. The VT, SF, RE, and MH were considered as
the psychological component of adaptation. Cronbach’s
alpha for subscales ranged from 0.72 to 0.88.29
The 10-item Social Support Scale (SSS) developed by
Xiao in 1986 and modiﬁed in 1994 within the Chinese
culture, measured the objective support, subjective support, and use of support.30 Cronbach’s alpha coefﬁcient
of 0.89 signiﬁed adequate reliability and validity.31 Higher
scores suggested better social support. The focus of this
study was to identify the potential adaptive modes, therefore, social support was included in psychosocial adaptation assessment.
The 6-item and 10-point Chinese version of Chronic
Disease Self-Efﬁcacy Scale (CDSES) was adopted for
self-efﬁcacy assessment. It measured individual conﬁdence in symptom control, role function, emotional functioning, and communication with physicians.32 The
CDSES with sound psychometric properties has widely
been used in Chinese adults with various chronic
diseases.24,31 The CDSES score indicates the mean for
the six items, therefore, a higher score implies higher selfefﬁcacy in managing chronic illness. The mean score for
the Chinese version of CDSES at seven and above signiﬁes adequate self-efﬁcacy.33 In this study, self-efﬁcacy
was hypothesized as a prerequisite of behavior to display
individual capacity in handling health problems.

Results
Participants’ Characteristics
The essential characteristics of the participants describing
the environmental (focal, contextual, and residual) stimuli
are summarized in Table 1. A total of 144 MetS patients
from the Chinese Han population were recruited. They had
an average age of 61.42 years ranging from 36 to 82 years.
Most participants were married (97.90%), female (65.97%),
and had an elementary school education (77.78%). About
52.78% of participants had no religious beliefs. As for the
physical activity, 79.86% of participants always took a walk
whereby 66.00% of them spent one quarter to one hour
every time, and 52.80% exercised more than 5 times per
week. Through the BMI test, 54.86% of participants were
overweight, and 14.58% were obese. Following the IDF
2005, 43 out of the 144 participants had three types of
cardiometabolic risks, 62 had four types, and 39 had ﬁve
types. All the participants showed abdominal obesity. The
average WC mean was 94.35 kg/m2 and 87.82 kg/m2 for
males and females respectively. The estimated prevalence
of abnormal BP, FPG, BP, and HDL-C was 89.60%,
92.40%, 63.20%, and 48.60% respectively.

Data Analysis

Predictors for Adaptation Level Tested by
Environmental Stimuli

Data from a different study on self-efﬁcacy among community-dwelling patients with chronic illness was used to
obtain 0.3 a correction coefﬁcient.31 A minimum total of
115 participants would be adequate to detect an effect size
of 0.3 with a power of 0.95.34 It was tested by G-power
3.1 under multiple predictors for the regression model.
SPSS version 22.0 was used for data analysis.
Descriptive analysis was performed to determine the
mean and standard deviation (SD) for continuous variables
and frequency/percentages for categorical variables. The
correlates of scale scores were determined using
Spearman’s analysis. Furthermore, categorical variables
were converted to dummy variables. Multiple linear
regression with the enter method was applied to identify
the association between stimuli and adaptation level using
participants’ characteristics data, HRQOL, and social

Multiple linear regression was used to investigate the
relationship between environmental stimuli and adaptation
levels employing the enter method. The stimuli showed
physiological adaptation variance at 23.7% (adjust
R2=0.106, F =1.808, p=0.025), and 26.2% (adjust
R2=0.135, F =2.058, p=0.008) psychosocial adaptation
variance. Age and education level were identiﬁed as signiﬁcant correlates of physical and intrapsychic function.
No variable was identiﬁed as a signiﬁcant correlate of
social support. The ﬁndings demonstrated that older
patients frequently suffered from impoverished physical
(B=−0.301, p=0.001) and mental health (B=−0.247,
p=0.007). Patients with middle school education experience had a higher impoverished physical (B=−0.215,
p=0.018) and mental health (B=−0.256, p=0.004) compared with those with elementary education.
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was used to estimate the adaptation level that signiﬁcantly
correlated with behavioral output determined by selfefﬁcacy. Statistical signiﬁcance was determined by
P-value (p=0.05).
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Table 1 Demographic Characteristics of Participants and Self-Efﬁcacy (N=144)
Demographics

N (%)

Mean (SD)

F Value

P

Sex
Male

49 (34.03)

7.34 (1.40)

0.014

0.905

95 (65.97)

7.38 (1.69)

No religion

76 (52.78)

7.21 (1.59)

1.461

0.236

Buddhist
Christian

65 (45.14)
3 (2.08)

7.59 (1.60)
6.50 (1.09)

Primary school

112 (77.78)

7.42 (1.55)

0.246

0.782

Middle school
High school

26 (18.06)
6 (4.17)

7.17 (1.85)
7.33 (1.37)

<4000 (570 USD)

71 (49.31)

7.12 (1.59)

3.478

0.018

4000–10,000 (1430 USD)
10,000–15,000 (2140 USD)

59 (40.97)
6 (4.17)

7.40 (1.04)
9.00 (1.04)

>15,000 (2140 USD)

8 (5.55)

8.14 (1.24)

Retirement

52 (36.11)

7.30 (1.53)

4.87

0.003

Farmer
Employed

54 (37.50)
18 (12.50)

7.08 (1.63)
7.11 (1.25)

Housewife/freelance

20 (13.89)

8.56 (1.50)

Yes

19 (13.19)

7.06 (1.58)

0.772

0.464

Stopped
No

18 (12.50)
107 (74.31)

7.71 (1.21)
7.37 (1.65)

0.152

0.859

2.220

0.089
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Female
Religion

Education level

Family income
(per month, CNY)

Job

Smoking

Drinking
Yes

28 (19.44)

7.33 (1.52)

Stopped

7 (4.86)

7.69 (1.48)

No

109 (75.69)

7.36 (1.63)

0 time
1–2 times

19 (13.19)
18 (12.50)

7.47 (1.41)
6.60 (1.22)

3–4 times

31 (21.53)

7.80 (1.69)

More than 5 times

76 (52.78)

7.35 (1.63)

Physical activity (per week)

Additionally, family income was related to physical function (Table 2).

for perceived social support and self-efﬁcacy was 0.181
(p﹤0.05). Using CDSES, 77 (53.47%) participants had adequate self-efﬁcacy. As shown in Table 4, binary logistic regres-

Prerequisite for Behavior Estimated by
Adaptation Level

sion was performed to estimate the self-efﬁcacy level by

Spearman’s analysis (Table 3) showed that HRQOL and social
support were positively associated with self-efﬁcacy. The
correlation coefﬁcient of HRQOL and self-efﬁcacy ranged
from 0.231 to 0.571 (p﹤0.01). The correlation coefﬁcient

trolling the variables (family income and job that displayed in
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HRQOL and social support with an enter method after conTable 1). The associations between the variables were tested
by the resulting model (Chi-square 48.008, p﹤0.001) with
a Nagelkerke R2 at 0.379. The ﬁndings showed a percentage
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Table 2 Summary of Multiple Regression Analysis of
Sociodemographic Characteristics and Health-Related Quality
of Life
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Variables

Variable

Mean (SD)

Physical

Intrapsychic

Function

Function

Beta

P

Beta

P

Health-related quality of life
HRQOL-PF

Number of comorbidities

−.124

.202

−.159

.098

HRQOL-RP

Number of abnormal metabolic

.005

.958

−.035

.705

Age

−.301

.001

−.247

Female versus Male

−.023

.870

.026

Buddhist versus No

.003

.971

−.018

.838

Christian versus No religion

.075

.392

−.012

.889

Middle school versus Primary school

−.215

.018

−.256

.004

High school versus Primary school

−.106

.240

−.071

.427

4,000–10,000 versus less than 4,000￥

−.014

.903

−.117

.296

Social support

10,000–15,000 versus less than 4,000￥

−.088

.375

.042

.663

More than 15,000 versus less than 4,000￥

.201

.039

.133

.161

Farmer versus retirement

−.048

.696

−.156

.196

Employed versus retirement

−.169

.076

−.108

.245

Housewife/freelance versus retirement

.066

.541

.066

.530

Quit smoking versus No smoking

.102

.411

.198

.104

Smoking versus No smoking

.110

.350

.102

.380

Quit drinking versus No drinking

.082

.480

−.135

.239

P

84.38 ± 19.08

0.383

0.000

69.97 ± 42.39

0.231

0.005

HRQOL-BP
HRQOL-GH

81.23 ± 19.87
52.83 ± 20.50

0.285
0.396

0.001
0.000

.007

HRQOL-VT

73.47 ± 16.41

0.571

0.000

.854

HRQOL-SF
HRQOL-RE

96.70 ± 16.06
80.09 ± 3.05

0.413
0.236

0.000
0.004

HRQOL-MH

75.19 ± 15.91

0.443

0.000

HRQOL-HT

46.18 ± 19.68

0.187

0.025

Objective support
Subjective support

9.51 ± 3.33
23.52 ±4.35

0.086
0.181

0.306
0.030

Use of support

6.79 ± 1.71

−0.039

0.640

components

Drinking versus No drinking

−.016

.891

.009

.939

1–2 times versus 0 time

−.079

.480

−.177

.112

3–4 times versus 0 time

.137

.307

−.061

.643

More than versus 0 time

.115

.434

−.070

.628

R2

0.237*

0.262*

2

Note: *Signiﬁcant R changes from the base model to the null model.

classiﬁcation accuracy of 76.40%, the speciﬁcity rate was
70.10%, and the sensitivity rate was 81.80%. Among the
HRQOL and social support aspects, vitality (OR: 1.051,
95% CI: 1.001–1.104, p=0.046) and social functioning (OR:
1.044, 95% CI: 1.007–1.083, p=0.020) were signiﬁcant correlates for self-efﬁcacy.

Following the MRT-ACI, the study ﬁndings illustrate that
adaptation level is a combined representation of physiological and psychosocial factors. The adaptation level
implies the inﬂuence of stimuli and predicts healthpromoting behaviors for illness management.
As noted in the RAM, the stimuli assessment involves
identifying internal and external resources of the adaptation level. In this study, the MetS and fundamental diseases (such as HTN and DM) were regarded as the focal
stimuli and failed to predict the adaptation level. The
diagnosis of illness is a common stimulus affecting
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Table 3 Summary of the Correlation Analysis of Adaptation
Level and Output of Behavior

Abbreviations: HRQOL, health-related quality of life; PF, physical functioning; RP,
role-physical; BP, bodily pain; GH, general health; VT, vitality; SF, social functioning;
RE, role-emotional; MH, mental health; HT, health transition.

adaptation, however, signiﬁcant symptoms and disabilities
caused by the illness may easily affect individual adaptation level.13,35 Lack of knowledge on MetS by the participants may also make them unable to perceive illness
impact. Illness perception represents a cognitive or emotional coping process for a health threat and directly inﬂuences HRQOL and self-efﬁcacy.19 Absence of MetS
diagnosis calls for an urgent and early screening programs
for the Chinese community-dwelling in the suburban
areas. Determining the statistics for MetS components is
also necessary for the early management of medication
therapy to identify its component conditions. This is beneﬁcial to prevent CVD and T2DM.
Demographic characteristics and lifestyles were measured as contextual stimuli, and are similar to personal
and behavioral health factors deﬁned in other studies.25,33
Preliminary results from this study suggest that selected
personal factors were associated with the adaptation level.
Increasing age would, therefore, lead to low HRQOL. This
will directly inﬂuence physiological and psychosocial adaptation and indirectly affect self-efﬁcacy. Additionally, the
effects of educational attainment and family income on an
individual’s adaptation level were examined. However,
further inquiry is required to explore the role of contextual
stimuli in illness adaptation. Lifestyle behaviors including
smoking, drinking, and physical activity could not predict
physiological adaptation in this study. The residents in
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Table 4 Summary of the Binary Logistic Analysis of Adaptation Level for Output of Behavior
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Objective support
Subjective support

B

S.E.

Wald

P

Exp(B)

95% CI

.031
.058

.076
.061

.162
.911

.687
.340

1.031
1.060

[0.888, 1.197]
[0.941, 1.194]

Use of support

−.089

.130

.470

.493

.915

[0.708, 1.181]

HRQOL-PF
HRQOL-RP

−.017
.003

.016
.007

1.099
.129

.294
.719

.983
1.003

[0.952, 1.015]
[0.989, 1.016]

HRQOL-BP

−.008

.013

.421

.516

.992

[0.967, 1.017]

HRQOL-GH
HRQOL-VT

.012
.050

.014
.025

.825
3.973

.364
.046

1.012
1.051

[0.986, 1.040]
[1.001, 1.104]

HRQOL-SF
HRQOL-RE

.043
.002

.019
.008

5.448
.045

.020
.832

1.044
1.002

[1.007, 1.083]
[0.985, 1.018]

HRQOL-MH

.010

.023

.172

.679

1.010

[0.965, 1.057]

HRQOL-HT
Constant

.006
−8.692

.012
2.224

.246
15.276

.620
.000

1.006
.000

[0.982, 1.030]

Abbreviations: HRQOL, health-related quality of life; PF, physical functioning; RP, role-physical; BP, bodily pain; GH, general health; VT, vitality; SF, social functioning; RE,
role-emotional; MH, mental health; HT, health transition, CI, conﬁdence interval.

targeted communities possibly share similar lifestyles and
health behaviors as reported in the data (Table 1). Our
results showed that no association existed between demographics and social support, this is in contrast with previous
studies.21,31 A report by Karimy et al21 found that diabetic
patients with higher education levels would have higher
levels of social support. The main population in the suburban study area were residents who with low education
level, low socioeconomic status, and low health literacy.
This led to the high homogeneity of the characteristics of
participants in this study. Therefore, future studies should
recruit participants from varying living environments, education levels, and social-economic status to explore their
effects as contextual stimuli.
The HRQOL was measured to test the hypothesis
that behavior could be reﬂected by adaptation level,13
this complied with the essence for adaptation.23,36
Previous ﬁndings conﬁrmed that higher self-efﬁcacy is
associated with better HRQOL, and their assessment
tools were conceptually related.24 Similarly, based on
the partial hypothesis (Figure 1), it was perceived that
social support is positively associated with self-efﬁcacy,
this concurs with other related studies.13,17,37 Social
functioning and vitality were signiﬁcant self-efﬁcacy
predictors in chronic health conditions. The ﬁnding
gives a better understanding of a bidirectional relationship between individual capacities and behavioral
preconditions.17 However, further studies on quantifying
the relationships between adaptation level and behavioral response are required.
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Self-efﬁcacy was assumed to act as a guide for nursing
judgment on adaptive behavior, because it signiﬁcantly predicts effective self-management behaviors.25,27,33 A nurseled health promotion program enhancing self-efﬁcacy in
individuals showed reduced cardiometabolic components in
older adults.27 A report by Mohebi et al38 found that selfefﬁcacy is associated with individual health literacy, diseasespeciﬁc knowledge, personal persistence, and high expectation for desirable outcomes. Similarly, other reports on selfefﬁcacy indicate that conﬁdence required when developing
a behavior to achieve an expected goal.19,39 The adaptation
level is related to capacity levels when coping with changing
circumstances.15,19 Interventions for MetS self-management
would be designed to improve the individuals’ inner
resources and coping capacity.
The operationalization of adaptation level and prospects
for further studies on nursing practice have been highlighted
from this study. Environmental stimuli determine the adaptation level, this indicates that extending the inner and external
resources for individuals is important for MetS management.
Evaluating social functioning, assessing illness severity, and
exploring illness perceptions in patients lay the foundations for
promoting their integrity within the four adaptive modes (physical, self-concept, role function, and interdependence
modes).9,13,19 Previous studies demonstrate that unhealthy
lifestyles are risk factors for MetS, whereas, health-impairing
behaviors are obstacles for MetS management.40–42 Lifestyle
modiﬁcations and self-efﬁcacy improvement, for example,
weight management, dietary control, enhanced physical activity, quitting smoking, and decreased alcohol intake, are important interventional tasks for MetS populations.9,11,42
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Therefore, nursing interventions for improved adaptation
levels must be implemented in MetS patients.
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Limitations
This survey was limited by observational and cross-sectional
study design using convenient sampling. More deﬁnitive
evidence that highlights the associations between selected
variables for concept clariﬁcation (stimuli, adaptation level,
and output) should be generated from experimental and
qualitative studies. Secondly, the recruited participants
were not adequate in developing a structured equation
model. Future studies may test the theoretical assumption
of MRT-ACI in MetS patients and determine the mediating
factors for the adaptation process. Thirdly, this study did not
incorporate nutrient intake investigation. Information on
nutrition and dietary quality changes are recommended to
support the cardiometabolic risk-related studies.

Conclusion
The preliminary ﬁnding supports the proposal that the
adaptation level can be regarded as a response to environmental stimuli and plays an important role in triggering the
output of adaptive behaviors. We recommend that individuals’ adaptation levels should be measured when developing tailored health promotion interventions. Future
prospective studies are required to explore the effect of
adaptive behaviors on MetS-related self-management.
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