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Objective: The purpose of this article was to examine the validity and reliability of the
LifeWindows Information—Motivation—Behavioral Skills Antiretroviral Therapy (ART)
Adherence Questionnaire (LW-IMB-AAQ) among HIV+ patients in Shanghai.

Methods: We surveyed 426 HIV+ patients in Shanghai’s Putuo District to examine the
validity and reliability of the questionnaire. The questionnaire includes self-reported demo-
graphic characteristics, the modified version of the Community Programs for Clinical
Research on AIDS Antiretroviral Medication Self-Report (CPCRA) and LW-IMB-AAQ.
CPCRA was used to calculate ART adherence. LW-IMB-AAQ, including the information
section, the motivation section and the behavioral skills section, was used to analyze
patients’ ART adherence. We analyzed data by means, standard deviation, critical ratio,
and item-total correlation. Reliability was assessed by internal consistency, split-half relia-
bility, and test-retest reliability. Validity was assessed by exploratory factor analysis (EFA),
confirmatory factor analysis (CFA), convergent validity and discriminant validity.

Results: Item analysis showed that except for motivation item 1, all items were acceptable.
For reliability, Cronbach’s alpha coefficients for the three sections and the total scale were all
higher than 0.7, with interclass correlation coefficients (ICC) all higher than 0.6 (p<0.001).
The Spearman—Brown coefficient for the total scale was 0.825. For validity, results showed
that the information section could be divided into two subscales, motivation section and
behavioral skills section could be divided into three and two subscales, respectively. The final
model demonstrated good validity (p=0.471, Xz/df=0.960, CFI=1.000, GFI=0.994 and
RMSEA<0.001) without motivation item 4.

Conclusion: Excluding motivation items 1 and 4, the LifeWindows Information—
Motivation—Behavioral Skills ART Adherence Questionnaire (LW-IMB-AAQ) demonstrated
good validity and reliability among HIV+ patients in Shanghai.

Keywords: HIV, validity, reliability, IMB model, China

Introduction

HIV (Human Immunodeficiency Virus) has long been a public health problem in
the world since the first AIDS cases were reported in 1981. Although the estimated
national HIV prevalence rate in China was around 0.06% in 2014, lower than that
(0.35%) in the United States, yet, the annual percentage growth of HIV infection in
China increased dramatically with a 16.3% increase between 2004 and 2013." The
UN puts forward a 90-90-90 UNAIDS goal, hoping by 2020, 90% of all people

submit your manuscript

Dove n

http:

in 3

Patient Preference and Adherence 2020:14 507-515 507
© 2020 Peng 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
FarTam 2nd incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http://creati g/li /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).



http://orcid.org/0000-0002-3885-1762
http://orcid.org/0000-0001-8859-5632
http://orcid.org/0000-0002-4713-5557
http://orcid.org/0000-0002-5706-7906
mailto:caiyong202028@hotmail.com; 
http://www.dovepress.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

Peng et al

Dove

living with HIV be aware of their HIV status, 90% HIV+
patients receive sustained ART, and 90% of those already
receiving ART manage to gain viral suppression.’ This
suggests that optimal adherence to antiretroviral therapy
(ART) plays a significant role in helping HIV+ patients
achieve effective viral suppression, better immune func-
tions, and lower HIV transmissions.*® Although the ART
therapy has been widely available to HIV+ patients, espe-
cially in developed and fast-developing countries, yet,
patient adherence to the treatment differed, which can
lead to markedly different outcomes. Studies showed that
HIV+ patients could achieve the durable status of having
undetected virus load at a 90-95% adherence level.” "
However, the average proportion of adherence is relatively
low. One meta-analysis research found that the overall
adherence was 70% (95% CI 63-76; 1 = 98%) among
Latin American and Caribbean population. Another meta-
analytic review of 84 studies across 20 countries showed
that only 32.1% (27 in 84) studies observed an optimal
adherence above 90%.%'*1>

Many studies have focused on the barriers and facilitators
to adherence, as sociodemographic (eg income, treatment
self-efficacy) factors, psychosocial (eg depression, use of
drugs) factors, as well as ART’s side effects (eg nausea,
vomiting) could prevent HIV+ patients from correctly taking
ART.'®!'7 A few studies adopted a theory-based model, the
Information—Motivation—Behavioral Skills (IMB) model, to
study inconsistent adherence to ART."®2° These studies
utilized the LifeWindows Information—Motivation—
Behavioral Skills ART Adherence Questionnaire (LW-IMB-
AAQ), which is comprised of three interrelated sections:
information section, motivation section, and behavioral skills
section.”! According to the IMB model, acquiring compre-
hensive information about ART serves as the prerequisite to
the motivation and behavioral change of ART adherence.?
Fisher classified items in the information section into two
dimensions: specific information about adherence and heur-
istics concerning adherence. The motivation section consists
of both independent and interdependent dimensions. The
independent dimension, personal motivation, addresses
motivation from personal perspectives while the interdepen-
dent dimension, social motivation, addresses motivation
from social perspectives. When HIV+ patients hold positive
views of the advantage of adherence, and receive encourage-
ment from important people within their social networks,
they are more likely to foster stronger motivations to stay
in optimal adherence to ART. Adherence-related behavioral
skills refer to patients’ self-efficacy about adhering to ART

and about their abilities of putting the skills and motivations
into practice. Once HIV+ patients acquire relevant and com-
prehensive information about ART, have strong adherence-
related motivations and behavioral skills, they should be
more likely to adhere to ART treatment.

The LW-IMB-AAQ has been well implemented to
to ART
countries. '8 2%2% However, few studies have examined LW-
IMB-AAQ in relation to ART adherence among HIV+
populations in Asia. And almost no data is available on

strengthen adherence in many Western

the reliability and validity of this questionnaire among
HIV+ populations in China. Rongkavilit et al applied the
IMB model to assess ART adherence among Thai HIV+
youth, a representative Asian population, and found the
model definitions for information and behavioral skills
were suitable for that population, while model definition
for motivation needed further support considering the dif-
ferent context of cultural background (for example, differ-
ent religions such as Buddhism, Moslem, Taoism and so
on).24 However, compared with its role in the Thai culture,
religion has a lesser role to play in shaping the national
culture in China. In this study, we applied the IMB model to
a representative sample of HIV+ population in Shanghai,
China, and examined the psychometric properties of the
LW-IMB-AAQ. We sought to extend the applicability of
the questionnaire to explain HIV+ patients’ ART adherence
based on the IMB model to the Chinese population, and to
lay the foundation for further research using the IMB model

in this population.

Methods

Participants

Participants were recruited from 11 community health cen-
ters in Shanghai’s Putuo district. Eligibility requirements
included being at least 18 years old, reporting an HIV
seropositive status, using ART, residing in Shanghai, and
willing to complete the questionnaire. All participants were
required to provide informed consent. We took measures to
ensure participants’ privacy during recruitment and enroll-
ment, and all questionnaires will be destroyed after 2 years.
Every participant is rewarded with 50 yuan (approximately
$7) for completing the questionnaire. Meanwhile, 50 parti-
cipants were recruited from Shanghai public health clinical
center, Shanghai, China. Eligibility requirements and the
protection of participants’ privacy were as same as above.
These people were asked to finish firstly the print-out ques-
tionnaire and secondly, the electronic edition of the
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questionnaire and the interval was 3 months. The collecting
data from these 50 participants were used for test-retest
reliability.

Questionnaire

The questionnaire includes self-reported demographic charac-
teristics, the modified version of the Community Programs for
Clinical Research on AIDS Antiretroviral Medication Self-
Report (CPCRA) and the LifeWindows Information—
Motivation—Behavioral Skills ART Adherence Questionnaire
(LW-IMB-AAQ). The CPCRA contains the name, daily fre-
quency and dose of proscribed drugs, and the exact amount of
drugs that they have missed in the past 7 days. ART adherence
was calculated by the ratio of the drug doses that they actually
took to their prescribed drug doses. The sample was divided
into two groups based on ART adherence: a high adherence
group (>95% adherence) and a low adherence group (<95%
adherence).”> The LW-IMB-AAQ was translated into Chinese
to assess ART-related information (9 items), motivation (10
items), and behavioral skills (13 items). Each of the nine items
used to assess ART-related information had a score of 0 or 1,
and the total score ranged between 0 and 9. Items in the
motivation and behavioral skills constructs are scored from 1
to 5. The total score for the motivation construct ranges from
10 to 50, and ranged from13 to 65 for the behavioral construct.

Data Analysis

Item Analysis

The mean and standard deviation (SD) of every item in the
questionnaire was described. Then, the critical ratio (CR)
was calculated for every item by SPSS 22. The critical ratio
(CR) should be higher than 3 and statistically significant.*®
Meanwhile, the correlation coefficient between each item
and the total scale scores was checked.

Reliability

Internal consistency, split-half reliability and test-retest relia-
bility were assessed for the whole questionnaire. Cronbach’s
o coefficient was used for internal consistency of the three
sections and total questionnaire, along with Spearman—
Brown coefficient for split-half reliability of the total scale,
while the interclass correlation coefficient (ICC) was
assessed for the test-retest reliability of the three sections
and total questionnaire. A value of o above 0.7 is considered
as acceptable.”’” The bigger the Spearman-Brown coeffi-
cients, the more stable the scale is.?® ICC lower than 0.4 is
considered low, with 0.4-0.6 considered normal, 0.6-0.8
considered moderate and higher than 0.8 considered high.?’

Validity

Exploratory factor analysis (EFA) was firstly conducted
with SPSS 22 to extract the factor structure of the three
model sections: information, motivation and behavioral
skills. In EFA, principal components analysis with var-
imax rotation was used. The Kaiser-Meyer-Olkin measure
and Bartlett’s sphericity were conducted for the legiti-
macy of the analysis. Then, confirmatory factor analysis
(CFA) was employed with SPSS AMOS 24 to test the
fitness of the questionnaire. The fit indices were calcu-
lated byy?, degree of freedom (df), p-value, y*/df, com-
parative fit index (CFI), goodness of fit index (GFI) and
root-mean-square error of approximation (RMSEA). The
reference values for every fitness index were p>0.05,
1df<3, CFI>0.9, GFI>0.9 and RMSEA<0.08.*" Then,
the convergent validity was tested by the value of the
average variance extracted (AVE), which was considered
acceptable if the value of AVE was higher than 0.5.
Discriminant validity was decided by comparison of the
subscale’s value of the square root of AVE with the
correlation coefficients of the specific subscale with
those of other subscales.!

Results
Adherence-Related Behavior and

Demographic Characteristics

We recruited 426 participants from 11 community
health centers in Shanghai’s Putuo district, of which,
95.3% reported a high level of adherence (>95% adher-
ence). Of these 426 participants (Table 1), 60.8% were
18—40 years old, 94.4% were male, 51.6% were homo-
sexual, 65.5% were single, 54.7% reported homosexual
transmission, 75.6% were in the HIV infection stage,
67.0% achieved a college degree or above and 92.5%
earned more than 3000 yuan every month. None of
these demographic characteristics were relevant to
ART adherence (p>0.05). As is shown in Table 2, the
mean scores of the information section and the social
behavioral skills section are significantly different
between high and low adherence groups (p<0.05)
while there is no difference in the motivation section
between the two groups.

ltem Analysis

The results are shown in Table 3. Except motivation
item 1, the CR coefficients of all items are higher than
3 (p< or = 0.001). Similarly, except motivation item 1,
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Table | Demographic Characteristics of the Participants (N=426)

Table 2 The Mean Scores of Three Sections in Two Groups

and Their Relationship with ART Adherence N=426
P
N (%) n in High p High Adherence Low Adherence p
Adherence (n=406) Mean/SD | (n=20) Mean/SD
G
';:"/P Information 371£2.868 2.50£1.987 0.016*
(n/N%) Motivation 30.91+6.896 30.20+5.425 0.581
Age Behavioral skills | 55.72+6.536 51.75+5.618 0.006**
1840 259(60.8%) 247(95.4%) 0.867 Notes: p<0.05, *p<0.01
41-60 111(26.1%) 105(94.6%) '
61-80 56(13.1%) 54(96.4%)
o Reliability
Male 402(94.4%) 383(95.3%) I The results are shown in Table 4. All Cronbach’s o coeffi-
Female 24(5.6%) 23(95.8%) cients for the three sections and total questionnaire are higher
Education than 0.7, with ICC all higher than 0.6 (p<0.001). And the
Primary school or below 3(0.7%) 3(100%) 0425 Spearman—Brown coefficient for the total scale is 0.825. The
Junior high school 390.1%) 36(92.3%) reliability of the questionnaire is considered acceptable.
Senior high school 86(20.2%) 84(97.7%)
College degree or above 298(67.0%) 283(95.0%)
Marital Status Vahd't)'
Single 279(65.5%) 268(96.1%) 0.457 EFA
Currently married 104(24.4%) 96(92.3%) Table 5 shows the result of the questionnaire. The KMO
S\L‘A’:rcedd 2?:22;?) zz:z;;)@ value of the Information section is 0.851 and Bartlett’s
laowe L/ 0
sphericity is > = 1368.327 (p <0.001). And all items are
Income, Yuan (0.13$)/Month reserved. The KMO value of the motivation section is 0.864
<3000 32(7.5%) 30(93.8%) 0.564 , . o
3000—6000 99(23.2%) 92(92.9%) and Bartlett’s sphericity is y* = 1395.851 (p <0.001). And all
6001—12,000 163(38.3%) 157(96.3%) items without motivation item 1 are reserved. The KMO
212,000 132(31.0%) 127(96.3%) value of the Behavioral Skills section is 0.944 and Bartlett’s
Sexual Orientation sphericity is y* = 4539.052 (p <0.001). And all items are
Heterosexual 109(25.6%) 107(98.2%) 0.123 reserved.
Homosexual 220(51.6%) 210(95.5%)
Bisexual 52(12.2%) 49(94.2%) CFA
Pansexual 3(0.7%) 3(100%) .
Unsure £2(9.9%) 37(88.1%) The CFA is performed to test the fitness of the ques-
S tionnaire without the motivation subscale3 for that this
ransmission . . . . . .
Heterosexual 76(17.8%) 74(97.4%) 0201 scale is not suitable in this model. The re.sulF is shown in
Homosexual 233(54.7%) 221(94.8%) Table 6. The construct of the questionnaire is acceptable
Blood-borne 7(1.6%) 7(100%) for p=0.381 (>0.05), »*/df=1.068 (<3), CFI=0.999
Intravenous drug use 205%) 1(50%) (>0.9), GFI=0.995 (>0.9) and RMSEA=0.013 (<0.08).
Unk 108(25.4% 103(95.4% ) ) ) i
e @4 o4 The final model includes three sections: information
Clinical Stage (2 subscales), motivation (2 subscales), behavioral skills
HIV infection stage 322(75.6%) 307(95.3%) [ . . .
AIDS stage 10424.4%) 99(95.2%) 2 subsca.les). By referring to the pioneer stu.dy by Flsher
and looking for commonness among the items in the
Adh
Hér:nce 106 953%) same subscale, names of these subscales are defined.”'
ig 3% . . .
Low 20 (4.7%) The information section has two subscales: the effect of
ol 26 06 ART on health, knowledge about ART and how to take
otal
it. The motivation section is classified as personal moti-

the scores of every item are significantly correlated with
the total scores (p<0.001). Therefore, motivation item 1
is deleted for its low CR and item-total correlation.

vation and social motivation. The behavioral skills sec-
tion includes self-efficacy about insisting on taking ART
and objective abilities of using skills to improve ART
adherence.
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Table 3 Item Analysis for the LW-IMB-AAQ

Item MeantSD CR P Item-Total p
Correlation

Information
| 0.43+0.495 8.804 <0.001 | 0.576 <0.001
2 0.38+0.485 14.775 | <0.001 | 0.515 <0.001
3 0.38+0.486 4.196 0.001 0.424 <0.001
4 0.30+0.457 9.349 <0.001 | 0.413 <0.001
5 0.61+0.489 8.195 <0.001 | 0.494 <0.001
6 0.15+0.458 9.387 <0.001 | 0.382 <0.001
7 0.56+0.497 23.689 | <0.001 | 0.575 <0.001
8 0.58+0.495 23.689 | <0.001 | 0.613 <0.001
9 0.28+0.449 14.775 | <0.001 | 0.478 <0.001

Motivation
| 1.78+0.749 0.325 0.749 0.114 0.021
2 2.88+1.182 8.179 <0.001 | 0.504 <0.001
3 3.15+1.276 38.004 | <0.001 | 0.659 <0.001
4 3.90+0.793 5371 <0.001 | 0.408 <0.001
5 4.44+1.249 5.57 <0.001 | 0.256 <0.001
6 3.32+1.230 15.317 | <0.001 | 0.438 <0.001
7 3.15+1.213 22.59 <0.001 | 0.647 <0.001
8 2.52+1.067 14236 | <0.001 | 0.364 <0.001
9 3.06%1.123 24.171 | <0.001 | 0.502 <0.001
10 2.78+1.119 14.146 | <0.001 | 0.514 <0.001

Behavioral

Skills
[ 4.01£0.767 11.533 | <0.001 | 0.524 <0.001
2 3.92+0.843 4.49 <0.001 | 0.403 <0.001
3 4.38+0.623 18.833 | <0.001 | 0.599 <0.001
4 4.42+0.573 7.654 <0.001 | 0.649 <0.001
5 3.64+0.867 8.253 <0.001 | 0.456 <0.001
6 4.43+0.554 9.759 <0.001 | 0.654 <0.001
7 4.39£0.581 25.115 | <0.001 | 0.683 <0.001
8 4.44+0.547 11.075 | <0.001 | 0.72 <0.001
9 4.49+0.532 1111 | <0.001 | 0.724 <0.001
10 4.48+0.523 10.746 | <0.001 | 0.718 <0.001
11 4.48+0.591 10.921 | <0.001 | 0.705 <0.001
12 4.46+0.586 21.109 | <0.001 | 0.734 <0.001
13 4.14£0.752 20.569 | <0.001 | 0.539 <0.001

Abbreviation: CR, critical ratio.

Table 4 The Reliability of the LW-IMB-AAQ

o ICC Spearman-Brown
(n=426) | (n=50) Coefficient
Information 0.848 0.643%%¢ | 0.825
Motivation 0.8I13 0.654%%*
Behavioral skills 0915 0.626%**
Total 0.889 0.799%%*

Notes: **p<0.001, o, Cronbach’s o coefficients.
Abbreviation: ICC, interclass correlation coefficient

Convergent and Discriminant Validity
Table 7 shows the value of AVE of each subscale, the square

root of every AVE value, and correlation coefficients

between subscales. Except for the subscale about the effect
of ART on health (approximately 0.5), the values of AVE of
the other subscales are higher than 0.50, showing suitable
convergent validity. The square roots of AVE are higher than
any other correlation coefficients of every subscale with
other subscales, which suggests acceptable discriminant
validity.

Discussion

The final version of the LW-IMB-AAQ included 30 items
measuring ART-related information, motivation and beha-
vioral skills. Our results indicate that the questionnaire had
good reliability and validity to asses ART adherence in
Chinese HIV+ populations.

The information section demonstrated good reliability
and validity. Furthermore, the results of EFA showed that
the information section can be divided into two subscales,
one measuring the effect of ART on health, and the other
measuring knowledge about ART and how to take it. This
finding is consistent with Fisher’s study, as is mentioned
before, in which he divided the information section into
specific information about adherence and heuristics con-
cerning adherence.?! The first section, the specific infor-
mation about adherence, is similar to the subscale
measuring knowledge about ART and how to take it in
our study, including the regimen, correct ART use, side
effects and drug interactions. However, the second section,
heuristics concerning adherence, is a little different from
the subscale measuring the effect of ART on health in our
study. Heuristics concerning adherence refer to patients’
negative beliefs toward ART adherence. On top of this, the
subscale measuring the effect of ART on health in our
study also contains one item representing patients’ positive
beliefs. And being cognizant of the positive effects of ART
on health often leads to positive emotions, which in turn is
related to positive behavior toward normalizing life.*?

Item analysis suggests that motivation item 1 (“I am
worried that other people might realize that I am HIV+ if
they see me taking my HIV medications™) was not suitable
for this model. After deleting motivation item 1, other
items are divided into three subscales. But in the final
CFA model, subscale3 (motivation item 4: “I feel that
my healthcare provider takes my needs into account
when making recommendations about which HIV medica-
tions to take”) should be deleted for that it is not consid-
ered as part of the motivation in the Putuo population in
Shanghai. Therefore, the motivation section in the final
model only has two subscales: personal motivation and
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Table 5 Exploratory Factor Analysis of the Questionnaire

Subscales
Information Subscale | | Subscale 2
I: 1 know how each of my current HIV medications is supposed to be taken (for example whether or not | 0.609
my current medications can be taken with food, herbal supplements, or other prescription medications).
2: | know what to do if | miss a dose of any of my HIV medications (for example, whether or not to take | 0.600
the pill (s) later).
3: Skipping a few of my HIV medications from time to time would not really hurt my health. 0.757
4: | know what the possible side effects of each of my HIV medications are. 0.725
5: As long as | am feeling healthy, missing my HIV medications from time to time is OK. 0.834
6: | understand how each of my HIV medications works in my body to fight HIV. 0.787
7: If 1 do not take my HIV medications as prescribed, these kinds of medications may not work for me in 0.665
the future.
8: | believe that if | take my HIV medications as prescribed, | will live longer. 0.600
9: | know how my HIV medications interact with alcohol and street drugs. 0.745
Motivation Subscale | | Subscale 2 | Subscale 3
2: | get frustrated taking my HIV medications because | have to plan my life around them. 0.771
3: | do not like taking my HIV medications because they remind me that | am HIV+. 0.783
4: | feel that my healthcare provider takes my needs into account when making recommendations about 0.951
which HIV medications to take.
5: Most people who are important to me who know | am HIV positive support me in taking my HIV 0.924
medications.
6: My healthcare provider does not give me enough support when it comes to taking my medications as 0.509
prescribed.
7: It frustrates me to think that | will have to take these HIV medications every day for the rest of my life. | 0.808
8: | am worried that the HIV medications | have been prescribed will hurt my health. 0.727
9: It upsets me that the HIV medications | have been prescribed can affect the way | look. 0.779
10: It upsets me that the HIV medications | have been prescribed can cause side effects. 0.829
Behavioral skills Subscale | | Subscale 2
I: How hard or easy is it for you to stay informed about HIV treatment? 0.780
2: How hard or easy is it for you to get the support you need from others for taking your HIV 0.673
medications (for example, from friends, family, doctor, or pharmacist)?
3: How hard or easy is it for you to get your HIV medication refills on time? 0.697
4: How hard or easy is it for you to take your HIV medications when you are wrapped up in what you are | 0.751
doing!?
5: How hard or easy is it for you to manage the side effects of your HIV medications? 0.747
6: How hard or easy is it for you to remember to take your HIV medications? 0.798
7: How hard or easy is it for you to take your HIV medications because the pills are hard to swallow, | 0.852
taste bad, or make you sick to your stomach?
8: How hard or easy is it for you to make your HIV medications part of your daily life? 0.890
9: How hard or easy is it for you to take your HIV medications when your usual routine changes (for | 0.903
example, when you travel or when you go out with your friends)?
10: How hard or easy is it for you to take your HIV medications when you do not feel good emotionally | 0.926
(for example, when you are depressed, sad, angry, or stressed out)?
I'l: How hard or easy is it for you to take your HIV medications when you feel good physically and do | 0.814
not have any symptoms of your HIV disease?
12: How hard or easy is it for you to take your HIV medications when you do NOT feel good physically? | 0.879
13: How hard or easy is it for you to talk to your health care provider about your HIV medications? 0.633

social motivation, which is as same as the classification in ~ Negative emotions come from persistent health problems

the pioneer study by Fisher.*' Personal motivation refers to  and contribute to loss of hope. Hope motivates adherence-

HIV+ patients’ negative emotions toward taking ART. related behaviors and help HIV+ patients deal and live
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Table 6 Fitness of the LW-IMB-AAQ

Ve daf | P 2ldf CFI GFI RMSEA

7.476 7 0.381 1.068 0.999 0.995 0.013

Note: 4%, Minimum Fit Function.
Abbreviations: df, degree of freedom; CFl, Comparative Fit Index; GFl, Goodness
of Fit Index; RMSEA, Root Mean Square Error of Approximation.

Table 7 Convergent Validity and Discriminant Validity of the
Questionnaire

AVE Subscales
Information Knowledge Effect
Knowledge 0.518 0.72
Effect 0.486 0.620%** 0.697
Motivation Personal Social
Personal 0.557 0.746
Social 0.904 0.148** 0.951
Behavioral skills Self-efficacy Objective abilities
Self-efficacy 0.505 0.711
Obijective abilities 0.701 0.424%%* 0.837

Notes: *p<0.01, ***p<0.001.

Abbreviations: AVE, average variance extracted; Knowledge, knowledge about
ART and how to take it; Effect, the effect of ART on health; Personal, personal
motivation; Social, social motivation; Self-efficacy, self-efficacy about insisting on
taking ART; Objective abilities, objective abilities of using skills to improve ART
adherence.

with HIV/AIDS positively.*> Therefore, negative emotions
lead to non-adherence through the loss of hope. Besides,
social motivation refers to social support from others such
as doctors and families. A number of researches have
demonstrated that social support has a great impact on
ART adherence.*> >

All items in the behavioral skills section have been
reserved for the acceptable validity and reliability. These
items are divided into 2 subscales, one representing self-
efficacy about insisting on taking ART and the other one
representing objective abilities of using skills to improve
ART adherence, which is as same as the classification in
the pioneer study by Fisher.?' Self-efficacy is one’s con-
fidence in completing a task or carrying out a certain
action.’® HIV treatment self-efficacy refers to one’s con-
fidence in his or her ability of adhering to a therapeutic
regimen in spite of difficulties.’” And numerous studies
have proved that adherence self-efficacy is able to predict

optimal ART adherence.***"-®

Limitations
The final version of the LW-IMB-AAQ is suitable for this
population excluding items motivation items 1 and 4.

However, this study has two limitations. Firstly, this
study is limited to only one district in Shanghai and the
sample is not that big. Besides, the participants are all
managed by their communities while we have no access
to HIV+ patients who are out of management. Therefore,
this study may not be completely representative of the
whole HIV+ patients in Shanghai.

Conclusion

The validity and reliability of this LW-IMB-AAQ are
acceptable. The final questionnaire includes 30 items: 9
items in the information section (5 in the subscale measur-
ing the effect of ART on health and 4 in the subscale
measuring knowledge about ART and how to take it), 8
items in the motivation section (6 in the personal motiva-
tion subscale and 2 in the social motivation subscale) and
13 items in the behavioral skills section (9 items in the
subscale representing self-efficacy about insisting on tak-
ing ART and 4 items in the subscale representing objective
abilities of using skills to improve ART adherence).

Ethics Approval and Informed

Consent

Participants filled out questionnaires with their community
doctors’ help when they came to doctors for an annual
check. Community doctors were requested to sign a form
pledging that they had made clear explanations to the
participants and answered all questions from them. All
participants needed to provide written informed consent.
A 50-yuan (about $7) compensation was given to each
subject investigated to improve the compliance. We made
the claim that in the whole process of dealing with our
participants, we strictly complied with the Declaration of
Helsinki. This study was approved by the Ethics
Committee of the School of Public Health Shanghai Jiao
Tong University.

Disclosure
All of the authors have no conflict of interest, financial or
otherwise.
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