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Purpose: The objective of this study was to assess the utility of a fourth-generation multi- 
theory model (MTM) in explaining the intention for initiation and sustenance of PAP 
adherence among newly diagnosed sleep apnea patients.
Patients and Methods: For this cross-sectional study, data were collected at a private sleep 
center located in the Southeastern United States. A total of 138 newly diagnosed patients 
with sleep apnea who had been prescribed PAP therapy completed a valid and reliable 41- 
item MTM instrument. Stepwise multiple regression modeling was conducted to assess 
MTM based explanatory variables of PAP adherence in this study sample.
Results: MTM constructs namely participatory dialogue (β = 0.17, p = 0.014), behavioral 
confidence (β = 0.48, p < 0.001), and changes in the physical environment (β = 0.26, p = 
0.001) were statistically significant predictors of the intention for initiation of PAP therapy 
and accounted for 53.5% of the variance. Emotional transformation (β = 0.57, p < 0.001), 
changes in the social environment (β = 0.16, p = 0.016), and practice for change (β = 0.16, 
p = 0.047) were statistically significant predictors of the intention for sustenance of PAP 
therapy and accounted for 60.6% of the variance.
Conclusion: The MTM was found to be a promising theoretical model in explaining the 
intention for initiation and sustenance of PAP therapy.
Keywords: sleep apnea, positive airway pressure, compliance, predictors, multi-theory 
model

Introduction
Sleep apnea syndrome consists of recurring bouts of partial or complete upper 
airway obstruction during sleep with the presence of daytime hypersomnolence.1 In 
the United States, obstructive sleep apnea affects 17% of women and 34% of men 
and has a comparable prevalence in other nations.2 Sleep apnea has been identified 
as an independent risk factor for cardiovascular disease, hypertension, daytime 
sleepiness, stroke, motor vehicle accidents, lower quality of life,3 and altered 
glucose metabolism,4 thus placing a high value on optimizing treatment modalities.

Common treatment methods for sleep apnea include positive airway pressure 
(PAP) therapy, the use of oral appliances such as mandibular repositioning appli-
ances, surgical interventions, behavioral changes, or a combination of some or all of 
these.5 PAP therapy is the gold standard and has been shown to be more effective 
compared to treatments such as positional therapy and other conservative treatment 
methods.6 However, PAP therapy does not cure sleep apnea so treatment with it 

Correspondence: Vinayak K Nahar  
Department of Dermatology, School of 
Medicine, University of Mississippi 
Medical Center, 2500 North State 
Street – L216, Jackson, MS, 39216, USA  
Tel +1 601 495 5876  
Fax +1 601 984 1150  
Email naharvinayak@gmail.com

submit your manuscript | www.dovepress.com Nature and Science of Sleep 2021:13 263–271                                                                263

http://doi.org/10.2147/NSS.S294183 

DovePress © 2021 Sharma et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms. 
php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the 

work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Nature and Science of Sleep                                                                 Dovepress
open access to scientific and medical research

Open Access Full Text Article

mailto:naharvinayak@gmail.com
http://www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
http://www.dovepress.com/permissions.php
http://www.dovepress.com


must be ongoing and adherence to it is a crucial compo-
nent of successful treatment for sleep apnea.

PAP adherence has been defined at >4 hours per night 
for 70% of nights, though the effectiveness of the 4 hour 
benchmark has been contested in favor of a minimum of 5 
hours.7 Regardless, it is noted that PAP therapy should 
ideally be used for the entire duration of sleep, as is often 
prescribed. Studies have shown adherence issues in both 
children and adults with average usage below 5 hours/ 
night.7–9 A systematic review of 82 papers in 2016 found 
the continuous positive airway pressure (CPAP) non- 
adherence rate based on a 7-hour/night sleep time over 
a twenty-year time frame as 34.1%.10 It is apparent, then, 
that interventions that promote PAP adherence are of high 
clinical value.

Promoting CPAP adherence requires a multifaceted 
approach. A large review of CPAP adherence conducted 
by Sawyer et al identified four overarching factors that 
affected adherence: (1) titration treatment procedure (auto- 
titrating CPAP), (2) patient and disease characteristics 
(race, socio-economic status, disease severity, sleepiness, 
and upper airway patency) (3) technology/device-related 
factors (heated humidification, claustrophobia, and flexible 
pressure), and (4) psychosocial factors (self-efficacy, out-
come expectations, decisional balance, active coping style, 
disease-specific risk perception, disease and treatment spe-
cific knowledge, and presence of bed partner).7 The con-
tinuous advancements in technology have helped 
accommodate adherence-limiting factors like low nasal 
cross-sectional area,11 side effects such as dry mouth, 
and discomfort with the mask or nasal appliance.12 

However, the psychosocial factors on adherence are just 
now beginning to be understood. Factors such as low 
socioeconomic status and living alone negatively impact 
adherence.13,14 The costs associated with buying CPAP 
machine are also a barrier for those without insurance 
coverage or from lower socio-economic status.15 

Therefore, understanding the unique psychological and 
cultural background of a patient may optimize PAP 
adherence.

Many interventions exist to promote adherence, includ-
ing pharmacological, technological, and psychosocial, but 
it has been noted that these have been ineffective or 
inconclusive at best.7 Hoy et al demonstrated that an 
intensive, multidimensional approach showed significant 
adherence improvement,16 but the resource demands 
required for such an intervention may limit its clinical 
applicability.7 Being able to explain which patients are 

less likely to initiate PAP therapy and/or sustain it is of 
value for risk stratification and resource management, but 
very few theoretical models have been used in the litera-
ture to model PAP adherence such as Health Belief 
Model,17 and social cognitive theory and transtheoretical 
model combined.18,19 Recently, Bakker and colleagues 
have advocated the use of theory-driven behavioral 
approaches for increasing PAP adherence.20 To date, 
there are few modalities to explain those who are unlikely 
to be adherent, which, a novel fourth-generation model, 
the multi-theory model (MTM) of health behavior change 
may be able to accomplish.

The multi-theory model (MTM) of health behavior 
change is a parsimonious theory that incorporates cogni-
tive, conative, and environmental empirically tested com-
ponents to initiate and maintain health behavior 
change.21,22 MTM has been shown to be successful at 
predicting behavior change (both initiation and suste-
nance) in several cross-sectional studies23–26 and experi-
mental studies for physical activity promotion in African 
American women,27 increasing fruit and vegetable con-
sumption in African American women,28 and reducing 
water-pipe smoking in Iranian adolescents.29 It is in this 
context that the present study’s objective was to examine 
the utility of MTM in explaining the intention for initiation 
and sustenance of CPAP/Bilevel Positive Airway Pressure 
(BiPAP) adherence among newly diagnosed sleep apnea 
patients.

Theoretical Framework
MTM is unique in that it is specific to health behavior and 
differentiates between behavior initiation and behavior 
sustenance. The MTM constructs which influence the 
initiation of behavior change include participatory dialo-
gue, behavioral confidence, and changes in the physical 
environment.21 Their relationships can be seen in Figure 1. 
The participatory dialogue construct builds on the pros and 
cons of the transtheoretical model and perceived benefits/ 
barriers in the health belief model by emphasizing 
a mutual exploration dialogue.21 Behavioral confidence is 
derived for Bandura’s self-efficacy and Ajzen’s perceived 
behavioral control.21 It differs in that the source of beha-
vioral confidence includes external sources, and the con-
ceptualization pertains to future goals rather than focusing 
on the present.21 The construct of changes in the physical 
environment entails making changes to obtainability, 
availability, accessibility, convenience, and readiness of 
physical resources.21
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The constructs which focus on the sustenance of health 
behavior change include emotional transformation, practice for 
change, and change in the social environment.21 Their relation-
ships can be seen in Figure 2. Emotional transformation is 
a method to convert emotions toward changing health beha-
vior, directing oneself toward a goal despite hindrances.21 

Practice for change is a construct which entails actively reflect-
ing on the progression of behavior change and addressing 
barriers as they arise.21 Similar to changes in the physical 
environment, the final construct focuses on creating social 
support from the environment.21

Patients and Methods
Design
The design used for this study was cross-sectional. This 
design offers the advantages of gathering data easily and 

quickly. It provides a snapshot in the time of the study 
variables. As a result, it suffers from the disadvantage that 
temporal (time sequence) association between independent 
and dependent variables cannot be ascertained. However, 
based on the theoretical premise of the MTM constructs 
preceding the intentions for PAP therapy adherence this 
design was chosen as an appropriate pragmatic approach 
with limitations. As explained earlier, the independent 
variables for the initiation model were the constructs of 
MTM namely participatory dialogue, behavioral confi-
dence and changes in the physical environment with the 
dependent variable as being the intention for initiation of 
PAP therapy in the upcoming week. The independent 
variables for the sustenance (maintenance) model were 
the MTM constructs of emotional transformation, practice 
for change, and changes in the social environment with the 

Participatory 
dialogue about PAP 

therapy

Changes in the 
physical 

environment
conducive to PAP 

therapy

Behavioral 
confidence for PAP 

therapy

Advantages of PAP 
therapy

Disadvantages of 
PAP therapy

Initiation of PAP 
therapy

Figure 1 Constructs of initiation of health behavior change in multi-theory model (MTM).
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Figure 2 Constructs of sustenance of health behavior change in multi-theory model (MTM).
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dependent variable being the intention to use PAP therapy 
every night from now on. Since the participants had been 
recruited following a sleep study, so the covariate of 
experience with sleep study was also added to each of 
the models. Acclimatization to the CPAP during the titra-
tion night is usually an important factor in the decision for 
the patient to use PAP therapy or choose another alternate 
approach. Therefore, the experience with sleep study was 
used as a covariate.30,31 Ethics approval was obtained from 
the Institutional Review Board at the Lincoln Memorial 
University.

Population and Sampling
The intended population for this study consisted of the 
newly diagnosed patients with sleep apnea who had been 
prescribed PAP therapy by their health care providers. 
Since the purpose of this study was to test the theoretical 
paradigm a quota sample was considered sufficient. 
A mid-sized private sleep center located in the 
Southeastern United States was approached to recruit the 
sample. The sample size was calculated using G*Power 
(Heinrich-Heine-Universität Düsseldorf).32 An α of 0.05, 
a power of 0.80, four predictors in each of the initiation 
and sustenance model, and an estimated effect size of 0.10 
(medium) yielded a sample size of 125. Participants were 
recruited until complete data from 125 usable question-
naires were collected. This sample size was also deemed 
sufficient for internal consistency reliability estimation 
using Cronbach’s alpha and construct validation using 
confirmatory factor analysis.33

Instrumentation
A 41-item MTM instrument (Supplementary Material: 
Measuring Change In CPAP/BIPAP Adherence) was 
developed by the lead researcher based on a review of 
the literature and constructs of MTM which was then 
validated for face and content validity in two rounds by 
a panel of six experts who were University Professors and 
had expertise in one or more areas of instrument develop-
ment, sleep research or theory. The validation process 
entailed sending each expert the instrument along with 
operational definitions of all terms and was completed in 
two rounds. The first two items on the instrument were 
screening items and asked the participants whether they 
had recently been diagnosed with sleep apnea by a health 
care provider and if they had recently been prescribed 
CPAP/BiPAP machine. If their answer was in the affirma-
tive only then could they complete the remaining survey. If 

they did not meet these two criteria they were excluded 
from the study.

The Flesch–Kincaid Reading level of the scale was 6.3 
or < seventh grade and the Flesch Reading Ease score was 
72.1. The internal consistency reliability coefficients of the 
subscales and entire scale were computed using 
Cronbach’s alpha on the study sample. For construct vali-
dation, the criteria of Eigenvalue greater than 1 and factor 
loadings greater than 0.32 were established and confirma-
tory factor analysis using maximum likelihood method 
was employed on the subscale data from the study 
sample.33

Data Collection and Ethics
Institutional Review Board (IRB) approval from the 
institution of the last author was obtained before the 
study (Protocol #: 692 V.2). This study was conducted 
in accordance with the Declaration of Helsinki. Data 
were collected at the sleep center under the supervision 
of the second author of the study. Written informed 
consent was obtained from all the participants with 
voluntary participation and the ability to withdraw 
from completing the questionnaire at any time. Only 
participants who met the inclusion criteria as described 
earlier were included in the data collection.

Data Analyses
All data were analyzed using SPSS, Version 25.0. 
Descriptive statistics for metric variables were summar-
ized by calculating means and standard deviations while 
frequencies and percentages were reported for categorical 
variables. To assess statistically significant associations 
between covariates (age, gender, race/ethnicity, educa-
tion, work status, income, and sleep study experience) 
and dependent variables (intention for initiation of PAP 
therapy and intention for the sustenance of PAP therapy), 
Pearson Product-Moment correlations, one-way analysis 
of variance (ANOVA), and independent samples t tests 
were performed. Sleep study experience showed statisti-
cally significant associations with both the dependent 
variables. For inferential model building, stepwise multi-
ple regression modeling was utilized. As per the SPSS 
default, the a priori criteria in stepwise regression mod-
eling of the probability of the F to enter the independent 
variable in the model was chosen as ≤ to 0.05 and for 
removing the independent variable as greater than and 
equal to 0.10. For both the initiation model and 
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sustenance model, sleep study experience was used as 
a covariate.

Results
A total of 138 participants responded to the questionnaire. 
The missing data on different variables ranged from 3 to 
14 responses or <10%. There were 86 (62.3%) males and 
49 (35.5%) females in the dataset with no one marking as 
other. The mean age of the respondents was 51.3 years (s. 
d. = 14.4). The majority of the respondents were 
Caucasian Americans (80%) and nearly 32% had com-
pleted high school and another 31% had completed college 
or graduate degree. A total of 61% worked for pay and 
those who worked had a mean of 44.6 hours (s.d. =12.8). 
The descriptive distribution of socio-demographic vari-
ables is depicted in Table 1.

The descriptive statistics (means and standard devia-
tions) of all study variables and Cronbach’s alpha of all 
subscales are reported in Table 2. The Cronbach’s alphas 
(which are an indication of internal consistency reliability) 
ranged from 0.77 to 0.98 and were acceptable.33 In addi-
tion, for construct validation, all subscales were subjected 
to confirmatory factor analysis using the maximum like-
lihood method. No rotation was needed and all subscales 
met the criteria of Eigenvalues over 1.0, scree plots with 
the elbow at factor 1 and factor loadings over 0.32 con-
firming one-factor solutions or indicative of single con-
struct for each subscale.33

For predictive modeling, stepwise multiple regression 
was employed. Two models were built. For the first model 
which pertained to the intention for initiation of PAP 
therapy the independent variables were participatory dia-
logue, behavioral confidence and changes in the physical 
environment along with the experience of sleep study 
serving as a covariate. The results are summarized in 
Table 3. The model explained 53.5% of the variance in 
starting PAP therapy among newly diagnosed sleep apnea 
patients as a result of the significant constructs of beha-
vioral confidence (β = 0.48, p < 0.001), changes in the 
physical environment (β = 0.26, p = 0.001), and participa-
tory dialogue or advantages outweighing disadvantages (β 
= 0.17, p = 0.014) while controlling for the sleep study 
experience.

For the second model which pertained to the intention 
for sustenance or maintenance of PAP therapy the inde-
pendent variables were emotional transformation, practice 
for change, and changes in the social environment along 
with the experience of sleep study serving as a covariate. 

The results are summarized in Table 4. The model 
explained 60.6% of the variance in the intention for main-
taining PAP therapy among newly diagnosed sleep apnea 
patients as a result of the significant constructs of emo-
tional transformation (β = 0.57, p < 0.001), changes in the 
social environment (β = 0.16, p = 0.016), and practice for 
change (β = 0.16, p = 0.047) while controlling for the sleep 
study experience.

Table 1 Socio-Demographic Characteristics of the Participants 
(n=138)

Mean (s.d.) n (%)

Age (years) 51.30 (14.36)

Gender

Males 86 (62.3%)
Females 49 (35.5%)

Other 0 (0.0%)

Race/Ethnicity

White or Caucasian American 111 (80.4%)
Black or African American 17 (12.3%)

Asian American 2 (1.4%)

American Indian 0 (0.0%)
Hispanic American 2 (1.4%)

Other 3 (2.2%)

Education

Some schooling but not completed 
high school

8 (5.8%)

Completed high school or GED 44 (31.9%)

Some college 27 (19.6%)
Completed college/graduate 

degree

43 (31.2%)

Postgraduate degree 9 (6.5%)
Professional degree 4 (2.9%)

Work Status

Yes 84 (60.9%)

No 51 (37.0%)

Number of hours for those who 

work

44.60 (12.78)

Yearly household income

< $50,000 50 (36.2%)

$50,001 to $100,000 49 (35.5%)

$100,001 to $150,000 15 (10.9%)
$150,001 to $200,000 4 (2.9%)

> $200,000 2 (1.4%)

Prefer not to answer 10 (7.2%)

Note: Due to missing data, the percentage of participants in each category of 
sociodemographic characteristics do not sum to 100%.
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Table 2 Descriptive Statistics of Study Variables and Cronbach’s Alpha of Subscales

Constructs n Possible Range Observed Range Mean (s.d.) Cronbach’s Alpha

Sleep study experience 131 0–12 0–12 6.18 (3.11) 0.83

Initiation 132 0–4 0–4 3.11 (1.13) –

Participatory dialogue: Advantages 126 0–20 0–20 14.06 (4.37) 0.86

Participatory dialogue: Disadvantages 124 0–20 0–18 7.44 (3.58) 0.77

Participatory dialogue: advantages - disadvantages score 123 −20 - +20 −10 - +18 6.59 (5.80) –

Behavioral confidence 128 0–20 0–20 14.05 (6.11) 0.97

Changes in physical environment 132 0–12 0–12 9.48 (2.95) 0.93

Entire initiation scale – – – 0.86

Sustenance 133 0–4 0–4 3.17 (0.92) –

Emotional transformation 133 0–12 0–12 9.25 (3.11) 0.98

Practice for change 133 0–12 0–12 7.53 (2.90) 0.81

Changes in social environment 132 0–12 0–12 8.28 (3.42) 0.80

Entire sustenance scale – – – 0.91

Entire scale – – – 0.91

Table 3 Stepwise Multiple Regression Modeling Prediction of Intention of Initiation of PAP Therapy in Newly Diagnosed Sleep Apnea 
Patients

Variables B SEB β t p-value 95% CI

Behavioral confidence 0.087 0.013 0.489 6.748 < 0.001 0.061, 0.112

Changes in the physical 

environment

0.091 0.026 0.263 3.480 0.001 0.039, 0.143

Participatory dialogue 0.031 0.013 0.169 2.498 0.014 0.006, 0.056

F(3, 117) = 46.952, p < 0.001, R2 = 0.546, Adjusted R2 = 0.535

Notes: Dependent variable is intention for initiation of PAP therapy; Independent variables are sleep study experience (non-significant), participatory dialogue, behavioral 
confidence and changes in the physical environment. 
Abbreviations: B, unstandardized coefficient; SEB, standard error of the coefficient; β, standardized coefficient; t, Student’s t-test; p, level of significance; CI, confidence 
interval.

Table 4 Stepwise Multiple Regression Modeling Prediction of Intention of Sustenance of PAP Therapy in Newly Diagnosed Sleep 
Apnea Patients

Variables B SEB β t p-value 95% CI

Emotional transformation 0.168 0.024 0.569 6.997 < 0.001 0.120, 0.215

Changes in the social environment 0.043 0.018 0.157 2.433 0.016 0.008, 0.078

Practice for change 0.052 0.026 0.164 2.004 0.047 0.001, 0.104

F(3, 124) = 66.025, p < 0.001, R2 = 0.615, Adjusted R2 = 0.606

Notes: Dependent variable is intention for sustenance of PAP therapy; Independent variables are sleep study experience (non-significant), emotional transformation, 
changes in the social environment and practice for change. 
Abbreviations: B, unstandardized coefficient; SEB, standard error of the coefficient; β, standardized coefficient; t, Student’s t-test; p, level of significance; CI, confidence 
interval.

submit your manuscript | www.dovepress.com                                                                                                                                                                                                                    

DovePress                                                                                                                                                       

Nature and Science of Sleep 2021:13 268

Sharma et al                                                                                                                                                          Dovepress

http://www.dovepress.com
http://www.dovepress.com


Discussion
The purpose of this study was to test MTM in explaining 
the intention for initiation and sustenance of CPAP/BiPAP 
adherence among newly diagnosed sleep apnea patients. 
The study found that all three constructs of the model 
namely behavioral confidence, changes in the physical 
environment and participatory dialogue in which the 
advantages outweigh the disadvantages were found to be 
significant predictors in explaining the starting of PAP 
therapy among newly diagnosed patients while controlling 
for their sleep study experience which was not statistically 
significant. The model explained 53.5% of the variance in 
intention for starting PAP therapy among newly diagnosed 
sleep apnea patients. Likewise, for the intention for main-
taining PAP therapy among newly diagnosed sleep apnea 
patients all three constructs of MTM namely emotional 
transformation, changes in the social environment and 
practice for change were found to be statistically signifi-
cant predictors after controlling for the sleep study experi-
ence which was not significant. The model explained 
60.6% of the variance in the intention for maintaining 
PAP therapy among newly diagnosed sleep apnea patients. 
In previous literature psychosocial factors have been sug-
gested for improving PAP therapy.7,16 Very few theory- 
based behavioral studies have been done to explain PAP 
adherence. A study using Health Belief Model was able to 
explain only 21.8% of the variance in CPAP adherence 
which is very low compared to the present study.17 

Another study with social cognitive theory variables was 
able to predict only 11.5% of the variance and transtheore-
tical model constructs only 15.7% in CPAP adherence.19 

This study is significant in this regard where it provides 
evidence and directions for reifying specific and precise 
constructs in educational and counseling interventions for 
newly diagnosed patients of sleep apnea and offers higher 
predictability than older behavioral theories.

The construct of behavioral confidence is very important 
in helping a patient to decide to start using PAP therapy. This 
construct is related to self-efficacy which has been supported 
by previous literature as important for CPAP adherence.17–19 

This must be done despite the initial inconvenience and 
nasal problems that many respondents reported. The beha-
vioral confidence to clean the equipment and to be able to 
use it while traveling is also vital. In counseling patients, 
small steps should be used to build this confidence and they 
need to be reassured that the problems that they are experi-
encing are transient and with time would go away. A recent 

intervention has used a related construct of self-efficacy in 
the SCIP-PA Trial.34 Behavioral confidence is a refined ver-
sion of self-efficacy in which the source of confidence can 
even come from outside the self (such as from God, deity, 
powerful other, etc.) and is futuristic.

The construct of changes in the physical environment 
was also found to be statistically significant in this study to 
foster the initiation of PAP therapy. The cost of the equip-
ment and access to it can potentially decrease the chances 
of its use.15,35 Health care providers in their counseling 
sessions must take time to explore if the availability of the 
equipment will be a potential problem and make attempts 
to work with the insurance companies and other means to 
help the patient in this regard.

The construct of participatory dialogue (in which advan-
tages outweigh the disadvantages) was also found to be crucial 
in swaying the decisional balance of the patient in favor of its 
use. This is also supported from previous studies using Health 
Belief Model, Social Cognitive Theory, and Transtheoretical 
model.17–19 Proximal advantages such as the ability to sleep 
well, not having snoring problem, having less daytime drowsi-
ness, having less chances of getting into motor vehicle acci-
dents, improved quality of life; and distal advantages such as 
decreased chances of getting into heart disease, hypertension, 
stroke must be explored in counseling sessions with the 
patients.

For adherence to PAP therapy, which is of vital sig-
nificance in sleep apnea patients, the construct of emo-
tional transformation was found to be significant in this 
study.8,9,34 No previous study has looked into this aspect 
where the patient can mobilize his or her negative emo-
tions into a positive goal of adhering for so many hours of 
PAP therapy every night. Health care providers in their 
counseling session must take time to explore such motiva-
tion on part of the patient.

Another dimension for compliance with PAP therapy in 
this study was found to be practice for change that entails 
constant reflective action and active reflection on the behavior. 
This can be done by training the patient in keeping a daily 
record of his PAP usage by an app and then reflecting on ways 
this usage can be increased and regularized. Constant self- 
reinforcement by positive self-assertion by the patient also 
goes a long way in building this construct.

The final construct pertains to the changes in the social 
environment. Social support particularly spousal support 
has been found to be beneficial in promoting PAP adher-
ence which was also confirmed in this study.36,37 In devel-
oping this construct social support such as from family 
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members, friends, or health professionals must be mobi-
lized. The health care provider can explore these sources 
with the patient and can also provide such support through 
regular personalized follow-up. So in essence, effective 
counseling interventions can be designed to improve 
adherence to PAP therapy using MTM which can help 
prioritize salient constructs thereby saving time in coun-
seling and making it precise, efficient and effective.

Limitations of the Study
This study had some limitations that need to be discussed. 
First, as mentioned earlier, the cross-sectional design used 
in this study was a snapshot in time where information on 
both the independent and dependent variables was col-
lected at the same time. Hence, the temporality of associa-
tion cannot be established by this study. However, it is 
worth noting that MTM has been used in a longitudinal 
randomized controlled trial and the directionality of asso-
ciation of its constructs has been found to withstand the 
empirical testing.27 The other limitation of the study was 
that it relied on subjective self-reporting and used a proxy 
measure of actual compliance in the form of asking the 
respondents about their intent to initiate and sustain usage 
instead of actual usage. Since this study was about psy-
chosocial attitudes and objective measurement is not pos-
sible so this was considered as the best possible approach. 
Future studies can utilize longitudinal designs and measure 
actual adherence. Another limitation was that the instru-
mentation used in the study had acceptable face validity, 
content validity, construct validity and internal consistency 
reliability but stability was not established. Future studies 
should consider doing test-retest reliability on the instru-
ment to ensure that the instrument is stable over time. 
Furthermore, no attempt was made to collect information 
about different types of PAPs used by the participants, 
which might have affected the findings of this study, if 
the type of PAP was included in the analyses as 
a covariate. Finally, even though we did power analysis, 
the sample size was relatively small which limits general-
izability of the results.

Conclusions
This study empirically tested salient psychosocial factors 
based on MTM in their ability to explain the intention for 
initiation and sustenance of PAP therapy. The model was 
found to be promising with all its constructs being signifi-
cant in both the models of intentions for starting PAP 
therapy and maintaining PAP therapy. Brief and precise 

interventions based on reifying the six constructs of MTM 
may be implemented and tested by health care providers in 
sleep medicine practice settings. Such efforts may go 
a long way in improving adherence to PAP therapy.
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