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BACKGROUND: For patients diagnosed with chronic ill-
ness, attitude towards treatment may play an important
role in health and survival. For example, negative
attitudes towards treatment have been related to poorer
adherence to treatment recommendations and prescribed
medication across a range of chronic illnesses. In addi-
tion, prior research has shown that attitude towards
treatment assessed through a psychiatric interview
predicted survival at 1 year after bone marrow transplan-
tation with great accuracy (> 90%).
OBJECTIVE: The purpose of this study was to determine
the relationshipbetweena self-report attitude to a treatment
measure that operationalized a psychiatric interview, and
survival over 17 years in a sample of people living with HIV
(PLWH).
PARTICIPANTSANDDESIGN: Participants (N = 177) who
were in themid-range of HIV illness at baseline (CD4s 150
to 500, no prior AIDS-defining clinical symptom) were
administered the Montreal-Miami Attitude to Treatment
(MMAT-20/HIV) scale and followed longitudinally to de-
termine survival at 17 years.
MEASURES: The Montreal-Miami Attitude to Treatment
(MMAT-20/HIV) scale is a 20-item self-report question-
naire designed to survey multiple factors that contribute
to an overall psychological construct of the treatment
process.
RESULTS: The MMAT-20/HIV predicted survival over
17 years controlling for biomedical (baseline CD4, viral
load, antiretroviral medications, age) and psychosocial
(race, education, antiretroviral medications) variables.
Those in the top half on the MMAT-20/HIV were almost
twice as likely to survive than those in the lower half.
Scores on the MMAT-20/HIV were significantly but mod-
estly correlated with adherence (r = .20, p < .05), but ad-
herence was not a mediator of the relationship between
the MMAT-20/HIVand survival.
CONCLUSIONS: An individual’s attitude towards the
treatment process predicted survival, raising the possibil-
ity that optimal clinical management would include ways
to probe these attitudes and intervene where possible.
The ease of administering the MMAT-20 and adaptability
to other illnesses could facilitate this endeavor.
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INTRODUCTION

Importance of Attitude Towards Treatment

For patients with chronic illnesses, attitude towards treatment
may play an important role in predicting patient-related
outcomes including survival. The literature supports several
possible credible pathways: Negative attitudes towards treat-
ment have been related to poorer adherence to treatment and
prescribed medication across a range of chronic illnesses,
including inflammatory bowel disease,1 renal disease,2 asth-
ma,3, 4 and HIV.5–9 Non-adherence, in turn, has been linked to
poor health and higher mortality in patients with chronic
illness.10–12 Optimism and hope may be linked to attitude
towards treatment and have been associated with better health
outcomes and survival in chronic disease.13 Poor treatment
appraisals and concern about medical care have been linked
with higher levels of health anxiety,14, 15 and anxiety is linked
to morbidity and mortality in the context of chronic illness.16,
17 Positive relationships with health care providers may serve
as social support,18 which has been associated with better
treatment self-management and health status in the context
of chronic illness.19, 18 These potential pathways suggest that
attitudes towards treatment may play an integral role in
predicting health outcomes and even survival in people with
chronic illnesses. In fact, a psychodynamically oriented psy-
chiatric assessment of attitudes to treatment was shown to
predict mortality over 1 year in bone marrow transplant
patients20, 21 with great (> 90%) accuracy.
While attitude towards treatment typically focuses on

beliefs and feelings towards a specific medication or pre-
scribed procedure (such as bone marrow transplant, che-
motherapy, or physical therapy), we consider a broader
construct incorporating not only the specific prescribed
treatment, but also the process involved in arriving at
treatment decisions (e.g., gathering information,
expressing feelings with others, optimism about the illness,
beliefs about self-efficacy, etc.) and thus including
emotions, cognitions, and behaviors. The literature on
attitudes towards treatment thus covers a wide variety of
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constructs, including beliefs and knowledge about
medications/treatments, emotions, physician trust and
interactions, active patient involvement, and self-efficacy.
We review each of these below.

Attitude Towards Treatment and Relationship to
Health/HIV Outcomes

Several studies have examined attitudes towards treatment in
people living with HIV (PLWH). Illness appraisals of HIV were
related to how people think and feel about available treatments
and decisions regarding initiation of antiretroviral treatment
(ART).7 Several researchers found that HIV-related knowledge,
concerns about ART, and a realistic view of ART efficacy were
associated with ART adherence.8, 9, 23 However, Kamal et al.24

did not find a significant association between ART adherence
and the Beliefs about Medicine Questionnaire (Necessity &
Concerns; 25) or the Illness Perception Questionnaire.26.
Another important aspect of attitudes towards treatment is

the provider-patient relationship. Ironson et al.27 found that
active patient involvement in the doctor-patient relationship
predicted increases in medication adherence over 12 months,
and that participants’ active engagement in their care was
greater in long survivors than in normal HIV-course controls.
Patient comfort with asking questions, provider trust, and
clarity of provider were significantly related to undetectable
viral load (VL) and retention in HIV care.28 Connection,
respectful communication, and professional partnering skills
were negatively correlated with depression in PLWH.29.
We found two scales measuring patient treatment self-efficacy

in PLWH. The HIV Treatment Adherence Self-Efficacy Scale
subscales of adherence integration and adherence perseverance
both significantly correlated with clinical status, psychosocial
measures, ART adherence, and healthcare utilization.30 Increases
in scores on a self-efficacy inventory over a 3-month intervention
period were related to decreases in viral load and increases in
CD4 in a sample of women living with AIDS.31.

Measures of Attitude Towards Treatment in Non-HIV
Samples

In addition, a variety of validated measures capture constructs
related to attitude towards treatment in populations with
chronic illnesses. Only one of these scales specifically
measures “attitudes towards treatment” as a distinct but mul-
tifaceted construct. The PRACTA Attitude Towards Treat-
ment and Health Questionnaire has four factors: cognition,
positive emotions, negative emotions, and motivation.32.
Several validated scales measure patient relationship with

or trust in their healthcare provider. Examples are the Wake
Forest Physician Trust Scale33, 34 and The Stanford Trust in
Physician Scale.35 These have been correlated with physician
continuity and patient satisfaction at 6 months’ follow-up,35

and medication adherence cross-sectionally34 and at 6 months’
follow-up.35.

In addition to Ironson and colleagues’ scale,27 we found one
other scale measuring active patient involvement in treatment.
Those with higher scores on the Patient Activation Measure36

(believing active role is important, having confidence and
knowledge to take action, taking action, and staying the course
of treatment under stress) reported better health, fewer doctor
and emergency room visits, and fewer hospital nights.36.
In addition, numerous other scales measure attitude towards

specific types of treatments or medications. The Chemothera-
py Side Effects Fear Scale37 and the Attitude Towards Adju-
vant Chemotherapy measure38 measure attitudes towards che-
motherapy. Attitudes towards treatment for diabetes include
the Attitude Towards Diabetes and Its Treatment scale39 and
the Diabetes Attitudes Scale.40 Attitudes towards medication
include the Beliefs About Medicines Questionnaire35 and
Attitudes Towards Medications Questionnaire.41.

The Present Study

Few studies have measured the impact of attitude towards
treatment on survival, and none in PLWH. Given the impact
of attitudes towards treatment on chronic illness, this study
operationalizes an interview generated in a clinical setting into
a self-report measure. It encompasses many dimensions of
treatment attitudes. And the questions ask about actual patient
experiences, which respondents may be able to report on more
factually, rather than just guessing at hypotheticals or stating
levels of agreement with poorly defined “attitudes.” The in-
terview was previously shown to predict survival in bone
marrow transplant patients, and was based upon psychoana-
lytic principles of object relations.

METHODS

This substudy took place within a larger longitudinal study
that focused on disease progression, stress, and coping in
PLWH.42, 43.

Participants

Participants were 177 PLWH with no prior AIDS-defining
symptoms and between 150 and 500 CD4 cells/mm3. Subjects
were recruited in South Florida through community events,
flyers, newspaper advertisements, physician offices, commu-
nity organizations, and word of mouth. Exclusion criteria
included psychosis, active substance dependence (determined
using the psychotic screen and substance use module from the
Structured Clinical Interview for DSM-III-R Disorders,44),
and/or dementia (determined using the Mini-Mental State
Test45).
Descriptive statistics for medical and sociodemographic

characteristics of the sample have been previously reported.42

The sample was diverse in terms of age (M [SD] 37.49 [8.88]),
sex (70.1% male), race/ethnicity (36.2% African American,
30.5% White, 28.2% Hispanic, and 5.2% other), and sexual
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orientation (54.8% gay or bisexual). Nearly three quarters of
participants had achieved educational attainment beyond high
school. Most participants (61.6%) reported annual income at
or less than US $10,000. Most participants (90%) reported
taking antiretroviral medication for HIV during the study
period.

Procedures

Participants provided informed consent, completed psychoso-
cial measures, and were given blood draws (for CD4 and VL)
at the baseline visit (which occurred between 1997 and 1999)
and at 6-month intervals until 2008. Subjects were given $50
for attending study visits at each time point.

Measures

The Montreal Miami Attitude to Treatment (MMAT-20/HIV)
measure is a 20-item, multiple-choice, self-report measure.46

Each item asks the patient to choose the option that best
describes how they would think, feel, or respond in a particular
situation. The questions are based on psychoanalytic concepts
of object relations and attachment, and sought to address broad
overlapping categories such as the following: (1) How do I
hold the treatment in my conscious mind? (2) When I think
about it, how do I tolerate the associated affects? (3)What kind
of internal mental object does the treatment represent to me?
(4) How do I represent my relationship with the treating team
as a projection of the other? (5) What is my style of observing
ego and psychological mindedness?
The content (determined by a factor analysis) includes

aspects of the doctor-patient relationship such as whether the
patient brings information to the doctor; whether the patient
seeks or avoids information about complications and side
effects; whether the patient has a positive/negative attitude;
how they tolerate uncertainty and inexact information;
expressing and discussing feelings; and how they feel about
HIV. The six content areas above were identified by
eigenvalues greater than one in a principal component factor
analysis with a quartimax rotation.
Table 1 gives factor labels and sample items for each factor.

A sample item with scoring is as follows: “If your doctor

cannot give you definite answers to your questions about your
future health, what would best describe your reaction?” Re-
sponse options are as follows: (a) I would understand because
it is unrealistic to think that my doctor knows all the answers
(scored 3); (b) I would be worried but would eventually accept
that maybe my doctor can’t have all the answers (scored 2); (c)
I would be very scared and even possibly lose confidence in
my doctor and the treatment (scored 1); and (d) I would be
very disappointed because my doctor should know these
answers (scored 1). Each item is scored on a scale from 1 to
3, where 3 represents a more psychodynamically mature re-
sponse. Cronbach’s alpha for the 20-item measure is 0.81.
Validation.
In a pilot study comparing the psychodynamic psychiatric

interview and a longer version of the MMAT (65 items) with
35 bone marrow transplant patients, the correlation between
the MMAT-65 score and the attitude to treatment semi-
quantitative interview score was substantial (Pearson r =
0.64, p < 0.00147). The 20 items showing the strongest corre-
lation with the psychiatric interview score were selected and
wording was adapted for use with PLWH.
Background.
This scale was developed by a group of clinicians whose

psychodynamically oriented assessment was shown to predict
mortality over 1 year in bone marrow transplant patients.20, 21

Since the “T” factor (attitude towards treatment) appeared to
be the most promising predictor, the original study team (of
two psychiatrists and a hematologist) added a psychometrical-
ly oriented psychiatrist (GI) in order to operationalize this
approach into a self-report measure that could be more easily
administered. Thus, it is based on clinical empirical experience
driven by a theoretical orientation. Rather than starting from
predetermined constructs (i.e., doctor-patient trust, emotional
expression), the measure was developed to reflect the range of
real-live interactions that occur between doctor and patient
during the process of treatment. All four principals (Ironson,
Hoffman, Sullivan, and Szrumelak, and an additional
psychologist—Stivers) generated the 65 items and responses
for the original MMAT while meeting over several days. A
thorough description of the psychodynamic foundation of the
measure can be found in Hoffman et al.,20 but briefly, the

Table 1 Factor Labels and Sample Items for Each Factor on the Montreal-Miami Attitude to Treatment Scale

Factor label Percent
variance
explained

Example item

1 Whether the patient brings information to the doctor 23.32 “What happens when you bring information regarding treatment
for HIV disease to your doctor?”

2 Whether the patient wants information about complications
and side effects or prefers avoiding it

8.84 “Do you have information concerning the possible complications
for treatment for HIV?”

3 Whether the patient has a positive/negative attitude 7.15 “Is maintaining a positive attitude in the face of HIV important to
you?”

4 How the patient tolerates uncertainty and inexact
information

6.75 “Are you upset when your doctor is not able to give you exact
information about what will happen to you?”

5 Expressing and discussing feelings 5.89 “Do you think it would be useful to discuss your true feelings
about having HIV with someone?”

6 How the patient feels about HIV 5.37 “How do you feel when you think about being HIV positive?
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psychodynamic approach includes the individual’s capacity
“to imagine him/herself undergoing the treatment, as well as a
readiness to discuss his potential complications and
consequences, including the positive and negative aspects.”20,
21 Psychodynamically, this is “what the treatment represents
intrapsychicly to that individual; an opportunity to discover
and grow, a repetition of past conflicts, or an unavoidable
punishment and attack.”20, 21.
Survival data was obtained from Social Security Adminis-

tration (SSA) information.48 The Death Master File (DMF)
reflects all deaths reported to the SSA from 1935 to the
present, is publicly available, and is updated weekly. We
supplemented DMF data by searching for obituaries on the
internet using participant names and birth dates. Present anal-
yses include deaths occurring before April 30, 2014.

Statistical Analyses

All analyses were conducted using SPSSⓇ version 26. We
used Cox proportional hazard regression to determine whether
attitude towards treatment (total score on the MMAT-20/HIV)
predicted survival over 17 years.We controlled for biomedical
variables in block 1 [including baseline CD4 cells/mm3, base-
line VL (undetectable/detectable at baseline), age, and pre-
scribed antiretroviral medication (no medication, combination
therapy, or highly active antiretroviral therapy)]. Block 2
controlled for sociodemographic control measures [education
(1 = less than high school, through 7 = some graduate school);
sex (1 = male, 2 = female); and race (African American/
Black = 1; other = 0)]. The total score on the MMAT-20/HIV
was entered in block 3 to examine the effect of attitude
towards treatment. An additional control variable or potential
mediator was adherence defined as the proportion of missed
doses over the past 3 days (averaged over the entire study
time49). We used the total score on the MMAT-20/HIV rather
than the factors identified by the factor analysis because the
factor analysis showed there was one large factor, the alpha for
the 20-item scale was good (= 0.81), and many of the other
factors had too few items to form reliable subscales.

RESULTS

By 2004 (after 7 years), 15% of participants had died. By 2010
(after 13 years), 32% had died, and by 2014 (after 17 years),
34% had died. The mean MMAT-20 score was 45.06 (SD =
7.78).
Survival analyses results are presented in Table 2. Previous

analyses have shown that higher CD4, lower VL, younger age,
and antiretroviral medications have been related to survival;
they comprise the biomedical covariates. Similarly, sex, race,
and education each predict disease progression in HIV and
comprise the sociodemographic covariate block.42, 43 Table 2
shows that attitude towards treatment predicts significantly
higher survival, first, with no covariates controlled (MMAT
alone, HR(survival) = 1.041, p = 0.013). After controlling for
biomedical and sociodemographic covariates, MMAT still
significantly predicts survival (HR = 1.037, p = 0.037). Note
the HR for survival from MMAT is only slightly reduced by
the inclusion of covariates (from 1.041 to 1.037 or about a
10% (0.04/0.041) reduction). In fact, when controlling for
biomedical variables only, the prediction from MMAT to
survival is slightly stronger (p = 0.001). In an additional anal-
ysis, the relationship between attitude towards treatment and
survival remained significant even after controlling for adher-
ence. While adherence (proportion of missed doses) was cor-
related with MMAT-20/HIV (r = − 0.204, p < 0.01), it was
not a mediator as it was not significant when both MMAT-20/
HIV and adherence were included in the Cox regression
together (p > 0.20). The inclusion of adherence in the Cox
regression did not affect the MMAT prediction to survival
(HR = 1.038), although it should be noted that because not
everyone was taking medication, the sample was not the same
as in the other analyses and thus cannot be directly compared.
In order to interpret the impact of these findings, hazard

ratios for survival are presented for dichotomized MMAT as
well. There is about twice the survival rate for those high on
attitude towards treatment compared to those low on attitude
towards treatment (divided at the median). Figure 1 depicts
survival curves using Cox regression for those high and low

Table 2 Results of Cox Regression with Attitude Towards Treatment (MMAT). Predicting Survival in a Cohort of People (N = 177) Living
with HIV

Predictor (covariates) HR (survival) p value 95% CI

MMAT (no covariates) 1.041 .013 1.008–1.074
MMAT (dichotomized, no covariates) 2.014 .007 1.208–3.358
MMAT (biomedical covariates)* 1.056 .001 1.022–1.091
MMAT (all covariates)† 1.037 .037 1.002–1.074
MMAT (dichotomized, all covariates)‡ 1.974 .018 1.126–3.458
MMAT (adherence added)§ 1.038 .048 1.001–1.078

___________________________________________________________________________
*Controlling for biomedical variables (baseline CD4 count, baseline HIV viral load, age, and antiretroviral medication)
†Controlling for biomedical variables (above) and sociodemographic variables (age, gender, race)
‡Dichotomized at the median
§Controlling for biomedical variables, sociodemographic variables, and adherence. Note that the sample size is reduced because not everyone is taking
medication
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on attitude towards treatment, controlling for biomedical and
sociodemographic variables.

DISCUSSION

Aspects of attitudes towards treatment have been related to
health behaviors such as adherence to treatment and prescribed
medication,5–9 and morbidity and mortality in chronic ill-
ness.10–12 Our study, which demonstrates that attitude towards
treatment predicts greater survival over 17 years in PLWH,
extends this to the sparse literature on attitudes towards treat-
ment and survival and to PLWH. Those with more favorable
attitudes towards treatment have almost twice the survival rate
of those in the bottom half.
Prior literature identified aspects of attitude towards treat-

ment that included self-efficacy,31 beliefs and knowledge
about medical treatment,25 emotions,32 physician trust and
interactions,33–35, 29 and active patient involvement.27 The
novel psychodynamic and experiential approach to the devel-
opment of the current measure provides a broader explication
of attitudes towards treatment that includes reactions, feelings,
and thoughts in a particular situation. Included are these
factors: aspects of the doctor-patient relationship such as
whether the patient would bring information to the doctor;
whether the patient seeks or avoids information about
complications and side effects; whether the patient has a
positive/negative attitude; how they tolerate uncertainty and
inexact information; expressing and discussing feelings; and
how they feel about HIV. From the data presented herein,
concepts such as affect regulation and attachment style may
be relevant to illness adjustment and impact social and biolog-
ical parameters underlying survival. We hope that this clini-
cally oriented research provides clinicians and future
researchers with a wider base of relevant inquiry.

Limitations.
Although the attitudes towards the treatment measure used

in the current study were developed with bone marrow trans-
plant patients and operationalized and tested in PLWH, a key
question is whether these results will generalize. Since the
constructs used to develop the instrument showed prediction
in these two chronic illnesses, and are based on general psy-
chodynamic principles, it has potential for generalizing but
needs to be tested in other illnesses as well as current-day HIV
patients. Future studies might also determine whether this
scale predicts survival better than other measures of related
constructs. Additionally, other than adherence, we did not
examine potential mediators of the survival effect. Most nota-
bly, physician trust may impact whether patients are honest
with their physicians about medication adherence50 or are
willing to share concerns with the doctor—both of which
may enhance decision-making.51 Having a positive attitude
towards treatment may also increase self-efficacy and motiva-
tion to follow treatment recommendations. Other psychosocial
pathways include emotional factors, such as depression, that
may impede decision-making,52 or optimism and hope that
may enhance decision-making and treatment engagement, or
social support,53 especially from the doctor and significant
others. Other health behaviors such as diet and substance use
should also be considered. Finally attitude towards treatment
should be examined for its relationship to other patient-related
outcomes, not just survival.
Clinical Implications.
We operationalized a psychiatric interview that predicted

survival over a year in bone marrow transplant patients, and
demonstrated that this self-report measure predicted survival
in PLWH. Based on these studies, it has potential for use with
other illnesses, but should be tested with other illnesses before
it is ready for general use. This study demonstrates the poten-

Fig. 1 Survival curves using Cox regression for attitude towards treatment controlling for biomedical and demographic variables: baseline CD4
count, baseline HIV viral load, age, use of antiretroviral medication, gender, education, and race
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tial importance of clinicians asking questions to ascertain a
patient’s attitude towards treatment, or giving the question-
naire to ascertain problem areas. Where resources are limited
and a full psychiatric interview cannot be done, this 20-item
self-report questionnaire may be a useful tool. Identifying the
reasons for reluctance to follow recommendations in a sup-
portive way may help increase the probability of better health
outcomes.

Supplementary Information The online version contains supple-
mentarymaterial available at https://doi.org/10.1007/s11606-021-
07245-y.
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