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Introduction
In the last decade, healthcare delivery has gone through many 

transformations to address medical patients’ needs in a more 
comprehensive manner, emphasizing the whole person as the unit of 
care rather than focusing on a specific disease. Person-centered care 
has emerged as a new organizing framework for medical practice, and 
the quality of the doctor-patient relationship represents an important 
driving force in that new comprehensive approach to care [1,2]. As 
the significance of the doctor-patient relationship is reiterated and 
recommendations are formally integrated into medical guidelines for 
healthcare professionals, there is an increasing need to carefully assess 
the quality of that relationship and further examine its impact on 
patient- and health-related outcomes [2]. 

The choice of an assessment tool should be carefully informed by 
the conceptualization of the construct [3] or by its proposed relevance 
to outcomes of interest and the settings in which the assessment is 
conducted –whether in the context of clinical practice or research. Many 
measurement instruments have emerged to quantify the doctor-patient 
relationship, thus echoing the multidimensionality of this construct, 
as emphasized in a recent review by Eveleigh et al. [3]. Considering 
the range of assessment measures and conceptual models developed to 
date, no single measure of doctor-patient concordance is likely to reflect 
all relevant components of the relationship. 

In an era of patient-centered care, examining patients’ involvement 
in their own care is key. In fact, it is thought to be at the core of the 
doctor-patient relationship and a critical component of modern 
quality care [1,4]. This relationship is also thought to be associated 

with important health-related outcomes. For instance, a collaborative 
doctor-patient relationship has previously been emphasized as critical 
to adherence in medical patients [5]. Yet, the unique role of patients’ 
active participation in their care has received scant attention to date. 
Furthermore, short and psychometrically sound instruments to 
measure patients’ active involvement in their care are not currently 
available. Thus, the questionnaire examined in the present study first 
aims at providing an efficient instrument that can be used among 
patients with a chronic illness, whereby medication adherence is 
paramount to treatment success and survival. HIV is one such illness. 

To date, mounting evidence has established a positive association 
between different components of the doctor-patient relationship 
and adherence behaviors among HIV-infected patients receiving 
antiretroviral therapy [6-15]. In a recent study of highly adherent HIV-
infected patients (at least 90% adherent), the doctor-patient relationship 
was identified as a key factor in the successful management of their 
disease and medication regimen [16]. Overall, trust has consistently 
emerged as the most common correlate of adherence [6,7,12,13] along 

Abstract
Background: Active patient involvement is one of the aims of patient-centered care. Little is known regarding the 

unique impact of patients’ active participation in their care on health outcomes, and scales are needed to measure 
this construct. The aim of the present study was to examine the application of the Doctor-Patient Relationship: Active 
Patient Involvement (DPR:API) scale, a 5-item scale, in predicting relevant health outcomes among HIV positive 
patients. 

Methods: In Study 1 we compared active patient involvement between long survivors (those who survived more 
than twice as long as expected after getting an AIDS defining symptom; n=176) and normal course controls (HIV 
positive patients; n=79). Study 2 was a longitudinal study following the normal course controls to determine whether 
active patient involvement at baseline would predict adherence to combination antiretroviral therapy (ART; percentage 
of missed doses) using the AIDS Clinical Trials Group scale (ACTG) at one-year follow-up.

Results: In Study 1, long survivors were significantly higher on active patient involvement than the normal course 
HIV controls. In Study 2, hierarchical multiple regression models showed that patients’ involvement in their care at 
baseline significantly predicted change in percentage of missed doses one year later, such that patients who were 
more involved early in treatment became more adherent to ART after one year. 

Conclusion: Findings highlight the relevance of patient involvement in their care to important health outcomes. 
Interventions designed to help patients become more active in their care throughout the illness trajectory might 
positively affect medication-taking behaviors and survival. The DRP:API offers an easy and quickly-administered tool 
to assess patient involvement within the context of both research and practice.
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with communication with the doctor [17] and accessibility [9,16]. 
Studies conducted among other medical populations have emphasized 
this relationship as well [18,19], consequently giving this observation 
more credence. 

Most of the evidence accumulated to date has relied on cross-
sectional studies, thus leaving a void for prospective studies to elucidate 
the proposed causal links. In addition, the range of health outcomes 
examined in relation to the doctor-patient relationship should be 
expanded beyond adherence, as suggested by a recent meta-analysis 
that highlighted the impact of the doctor-patient relationship on 
both subjective and objective health outcomes across diverse medical 
conditions [20]. Within the context of HIV, one study has identified 
a link between a good doctor-patient relationship and having 
undetectable serum HIV RNA [21]. 

In sum, the present study examines the application of a new 
instrument that aims to assess patients’ active involvement in their 
own care, addressing a critical, yet understudied, construct of the 
patient-centered approach. In addition, this study aimed at examining 
the prospective relationship between patients’ active involvement and 
adherence, as well as examining its association with long-term survival 
in HIV-infected patients. 

Methods
Overview 

Two studies were conducted as part of this investigation. 
Participants were paid volunteers recruited from physician offices, 
community organizations, local advertisements, and organizations that 
provide services to people living with HIV in the Miami/Ft. Lauderdale 
and Los Angeles areas. Participants were included if they were HIV 
positive. Exclusion criteria included being under 18, being diagnosed 
with another life threatening illness, taking medications affecting stress 
hormones (e.g., steroids), street drug use in the past month, active 
psychotic or suicidal ideations, and current drug or alcohol dependence. 
All participants provided written informed consent prior to entering 
the study. Studies procedures were approved by the Institutional Review 
Board. 

Design

Study 1: The first study was a cross sectional study comparing a 
group of long survivors to normal course controls on psychosocial 
and biological variables, and medical outcomes for a study on stress 
and coping with HIV [22]. The long survivors of AIDS were defined 
by the Centers for Disease Control as those who had survived more 
than twice as long as expected after getting an AIDS defining symptom 
(e.g., Karposi sarcoma, PCP pneumonia), which, prior to the advent of 
protease inhibitors, was 18 months x 2 or 3 years (to be conservative 
our criteria was 4 years). The normal course controls were HIV positive 
participants in the mid-range of illness (CD4 cell count between 150 
and 500, never had an AIDS-defining symptom). When followed 

longitudinally, normal course controls may become long survivors, 
this group thus represents a conservative control group. Participants 
completed questionnaires (including the DPR:API), a clinical interview, 
and provided a sample of blood for CD4 and Viral Load (VL) assay.

Study 2: Study 2 was a sub-study of Study 1 that prospectively 
followed the normal course controls mentioned above for a year. For 
this sub-study, all materials, including psychosocial questionnaires, 
clinical interview, and blood sample, were collected at the entry of the 
study and at a 1-year follow up. 

Measures 

The Doctor-Patient Relationship: Active Patient Involvement Scale 
(DPR:API) is given in Table 1. The five items measure an aspect of the 
doctor patient relationship, namely the extent to which patients are 
actively involved in their treatment including their communication 
with the doctor, with higher scores indicating greater patient 
involvement. The scale was developed by the PI and Co-PI on this 
study, Gail Ironson, and George Solomon. Items were generated noting 
behaviors from clinical interactions with people living with HIV. The 
main purpose of this scale was to capture behaviors indicating patients’ 
active involvement in their care with a focus on behaviors related to 
treatment decisions. The alpha for this scale is 0.80. Since we could not 
find other doctor-patient relationship scales that measure active patient 
involvement, it was not possible to correlate it with other measures of 
the same construct. Rather, validity was established by exploration of 
relationships with survival and adherence as reflected in the rest of the 
paper. 

Adherence to combination antiretroviral therapy (ART) was 
measured by the AIDS Clinical Trials Group (ACTG) [23]. The measure 
of adherence that was used was the proportion of missed doses.

CD4 lymphocyte count (CD3+CD4+) was assessed by whole-
blood 4-color direct immunofluorescence using a XL-MCL flow 
cytometer (Beckman/Coulter, Miami, FL). The total lymphocyte 
count was determined using a MaxM electronic hematology analyzer 
(Beckman/Coulter, Miami, FL) in order to convert the percentage of 
total lymphocyte values generated by the flow cytometer to absolute 
count for each subset. 

Demographics

Age, gender, education, ethnicity, and income were self-reported at 
study entry by all participants. 

Results
Study 1

Demographics of the groups (long survivors and normal course 
controls) for the cross sectional study are given in Ironson et al. [22]. 
The demographics of the longitudinal sample are in Table 2. In Study 1, 
the cross-sectional comparison between long survivors of HIV and the 

The questions on this questionnaire ask you about the relationship between you and your doctor. All should be rated on the following scale:
0=Never 1=Rarely 2=Sometimes 3=Usually 4=Always

1. I complain to my doctor if I notice side-effects of a medication.
2. I read up on my own about new medications and treatment.
3. I ask my doctor questions about new treatments and new research.
4. I suggest possible useful treatments to my doctor.
5. I tell my doctor about any “alternative” treatments I am using (such as meditation, herbs, acupuncture, etc.). 

Table 1: Items from the Doctor-Patient Relationship: Active Patient Involvement Scale.
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normal course controls showed that the long survivors had significantly 
higher scores (t(253)=2.44, p=.015) on the DPR:API (mean=15.50, 
SD=3.83, n=79) than the controls (mean=13.91, SD=4.98, n=176). In 
other words, patients’ active participation in their care was greater in 
participants who had survived more than twice as long as expected after 
getting an AIDS symptom than in normal course controls. 

Study 2

Table 3 provides results for a simple hierarchical multiple regression 
conducted to determine whether change in combination anti-retroviral 
therapy adherence over 12 months could be predicted by the DPR:API 
Scale after controlling for HIV disease management and demographic 
variables in Study 2. The null hypothesis tested was that addition of the 
DPR:API would result in a regression coefficient equal to zero and non-
significant change to the model. The data was screened for normality 
and there was no missing data. 

The results of the regression suggest that the reported change in 
non-adherence to ART over 12 months was predicted significantly by 
the level of patient involvement at baseline (Entered in Step 5) after 
controlling for immune (CD4 cell count; Entered in step 1 of the model) 
and disease status (Entered in step 2), demographic variables (Entered 
in step 3) as well as non-adherence at baseline (Entered in step 4). The 
overall model predicting change in non-adherence to ART over 12 
months was significant (F(8,92)=8.23, p=0.02). The DPR:API explained 
an additional 3.6% of the variance in 12-month adherence increase to 
ART over and above the other predictors (∆R2=0.04 in Table 3 due to 
rounding). Note that there was a 15.5% increase in adherence over one 
year (from 7.68% missed doses to 6.49% missed doses as showed in Table 
2). Holding other variables constant, the significant beta coefficient for 
DPR:API on one year change in medication adherence was significant 
(t=2.38, df=8, p<0.001) beta=0.20. A one standard deviation increase 
in active patient involvement predicted a 0.20 standard deviation 

decrease in missed dosages over 12 months. In other words, on a 20 
point scale for every 1 point increase in ratings of participation in their 
care the patient becomes adherent to an additional 1% of their total 
dosages. When considering the ≥95% adherence needed for efficacy of 
antiretroviral therapy, this effect for active patient involvement bears 
clinical significance for viral suppression in HIV. 

Discussion
This study discusses the application of the DPR:API Scale, a new 

assessment tool that assesses patients’ involvement in their care, which 
we examined in the context of different health outcomes in the present 
studies. First, findings from study 1 revealed that patients who have 
survived more than four years after getting an AIDS defining symptom 
were more involved in their care than those from a normal course 
control group. This result is in line with a previous study showing that 
patient-centered care was associated with better survival rates in patients 
hospitalized for acute myocardial infarction [24]. Active participation 
during medical visits has also been associated with positive health 

Characteristics n=102
Age (years) 38.6 ± 8.6
Gender (male) 71.6%

Ethnicity

        African American 31.4%
        Non-Hispanic White 28.4%
        Hispanic 34.3%
        Other 5.9%

Education

        Did not graduate high school 16.7%
        High school graduate or equivalent 12.7%
        Trade school or some college 38.2%
        College graduate or grad degree 32.4%

Income

        Less than $10,000 56.4%
       $10,001 - $20,000 22.8%
       $20,001 - $30,000   8.9%
       Greater than $30,000 11.9%
CD4 cell count 311.9 ± 125.9
Viral load log10 3.2 ± 1.0
Medication adherence at baseline
       Baseline proportion of missed doses
Medication adherence at one year f/up
      One year f/up proportion of missed doses

92.32%
7.68%

93.51%
6.49%

Active patient involvement 14.28 ± 4.6

Table 2: Demographics.

Model   R     R2   ∆R2    ∆F    df    β

Step 1: Immune status 0.01 <0.01 <0.01   0.16 1,99

    CD4 cell count -0.13

Step 2: Disease status 0.03 <0.01 <0.01   0.10 2,98

    CD4  cell count -0.02

    Viral load -0.03

Step 3:  Demographic 0.22   0.05   0.05   1.12 5,94

    CD4  cell count -0.05

    Viral load -0.06

     Age -0.07

     Gender  0.19

     Race (Black) -0.06

     Race (White) -0.08

Step 4: Baseline Adherence 0.62   0.38   0.34 50.31 7,93

    CD4  cell count -0.05

    Viral load  0.03

     Age -0.06

     Gender  0.08

     Race (Black)  0.11

     Race (White) -0.03

     Medication adherence at baseline -0.60***

Step 5: Active patient involvement 0.65   0.42   0.04  5.65 8,92

    CD4  cell count -0.08

    Viral load  0.05

     Age -0.03

     Gender  0.07

     Race (Black)  0.11

     Race (White) -0.01 

     Medication adherence at baseline -0.62***

     Active patient involvement  0.20*

Table 3: Hierarchical Linear Regression with 1 Year Change in Adherence as 
Dependent Variable.
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outcomes in patients diagnosed with lupus [25]. Altogether, these 
results bring our attention to the fact that patients’ involvement in their 
care might impact important objective health outcomes. 

Second, our results from Study 2 indicated that HIV patients who 
actively participated in their care –by asking questions of their providers 
about treatment or reporting side effects for instance - exhibited an 
increase in adherence to ART over one year. Our findings are consistent 
with previous results showing that patients’ perception of engagement 
with their providers was related to adherence in a cross sectional study 
conducted with HIV patients [26]. Participatory-decision making 
also showed a trend toward statistical significance in relation to HIV 
medication adherence in a different cross-sectional study [13]. The 
relationship between a collaborative doctor-patient relationship and 
better adherence has also been found in other populations of medical 
patients [5]. 

Overall, our results are consistent with previous research showing 
the importance of the doctor-patient relationship and extend this to 
patients’ involvement. In addition, our findings offer new insight into 
the prospective relationship between patients’ participation in their 
healthcare and medication-taking behaviors among HIV positive 
individuals. Thus, the present study differs from past research in that it 
focuses more directly on the patient’s active role within the relationship. 
As the importance of patients’ participation in their own care has 
resurfaced in recent years through the patient-centered care approach 
[1,4,27], it is critical that we become better able to measure and gauge 
its impact. 

Implications for clinical practice and research

Our findings have important clinical implications in light of the 
fact that patients’ involvement is one determinant of adherence that is 
likely amenable to intervention. In light of the importance of adherence 
to antiretroviral medication for HIV survival [28], improving patients’ 
participation in their own care and refining its assessment throughout 
the illness trajectory could thus yield beneficial health outcomes. It has 
become a necessity to monitor the extent to which patients actively 
participate in their care, in accordance with the guiding principles 
of patient-centered care. The DPR:API offers the advantage of being 
quickly administered and can therefore serve such a purpose. In 
addition, within the context of clinical practice, it could allow healthcare 
providers to initiate a discussion about treatment decisions with their 
patients. 

Interventions can also be designed to facilitate patients’ involvement 
throughout the illness trajectory and increase subsequent adherence to 
recommended care practices [27]. Bergeson and Dean [4] suggested for 
instance that patients could receive assistance in formulating their health 
concerns and setting an agenda prior to their medical appointment, so 
as to empower patients to express health-related concerns and be more 
engaged during the visit. The use of technology also offers a new avenue 
to increase participation among patients diagnosed with a chronic 
illness such as HIV [29]. Offering communication skills training for 
physicians has also been shown to improve adherence across a range 
of illnesses [30] and it has been identified as an important factor in 
the treatment of HIV [17]. It is possible that interventions aiming at 
providing tools for physicians to elicit or maintain patients’ engagement 
in their care might further yield positive results. 

Limitations and directions for future studies

Some limitations should be noted in these findings. There is 
no question that medication adherence plays an important role in 

influencing CD4 cell count, HIV viral load and ultimately HIV disease 
severity [31]. Despite the potential introduction of memory bias and 
the lack of precision inherent to self-report, the ACTG is the most 
commonly used measure of HIV medication adherence in the HIV/
AIDS literature [23]. Although electronic measures of medication 
usage may be superior [32], our findings suggest that active patient’s 
involvement may be added to a gamut of psychosocial and behavioral 
response mechanisms implicated in medication adherence for persons 
living with HIV/AIDS [33,34]. 

Another issue pertaining to including the ACTG measure as a 
covariate in our model is that 16% of the cohort were not prescribed 
or taking anti-HIV medications. This proportion of non-medicated 
patients is not unusual in HIV spectrum disease research; previous 
medical history (CD4 count nadir, viral load), medication adherence, 
housing status, substance abuse/dependence history, and psychiatric 
state may play a role in physician decisions to prescribe ART [32,35]. A 
second limitation of this study lies in the fact that we did not correlate 
or validate the DPR:API against other measures of the doctor-patient 
relationship because we do not know of any other measure that 
focuses primarily on patients’ involvement. Finally, future studies 
should establish the prospective association between patients’ active 
involvement in their care and survival, and examine whether adherence 
might act as a possible mediator in that relationship. Different 
components of the doctor-patient relationship should also be examined 
concurrently to determine the relative importance of each of them to 
health outcomes in HIV patients. 

Conclusions 
While patient-centered care has previously been associated with 

self-reported health in medical patients [36], our findings further 
document its relevance to other important health-related outcomes, 
namely adherence and HIV survival. Specifically, as a core component 
of patient-centered care, patients’ involvement in their care should 
be examined more systematically and the DPR:API offers an easily-
administered assessment tool to that effect.

Acknowledgements
This research was graciously supported by the NIMH grant #R01MH53791 

(PI: Gail Ironson, MD, PhD). We wish to thank our participants with HIV for their 
time and effort in making this study possible. This article is dedicated to the memory 
of George F. Solomon, MD, who was a Co-PI on this study.

References
1. Epstein RM, Street RL Jr (2011) The values and value of patient-centered care. 

Ann Fam Med 9: 100-103.

2. Stange KC, Nutting PA, Miller WL, Jaén CR, Crabtree BF, et al. (2010) Defining 
and measuring the patient-centered medical home. J Gen Intern Med 25: 601-
612.

3. Eveleigh RM, Muskens E, van Ravesteijn H, van Dijk I, van Rijswijk E, et al. 
(2012) An overview of 19 instruments assessing the doctor-patient relationship: 
different models or concepts are used. J Clin Epidemiol 65: 10-15.

4. Bergeson SC, Dean JD (2006) A systems approach to patient-centered care. 
JAMA 296: 2848-2851.

5. Arbuthnott A, Sharpe D (2009) The effect of physician-patient collaboration on 
patient adherence in non-psychiatric medicine. Patient Educ Couns 77: 60-67.

6. Blackstock OJ, Addison DN, Brennan JS, Alao OA (2012) Trust in primary care 
providers and antiretroviral adherence in an urban HIV clinic. J Health Care 
Poor Underserved 23: 88-98.

7. Gauchet A, Tarquinio C, Fischer G (2007) Psychosocial predictors of medication 
adherence among persons living with HIV. Int J Behav Med 14: 141-150.

8. Heckman BD, Catz SL, Heckman TG, Miller JG, Kalichman SC (2004) 
Adherence to antiretroviral therapy in rural persons living with HIV disease in 
the United States. AIDS Care 16: 219-230.

http://www.ncbi.nlm.nih.gov/pubmed/21403134
http://www.ncbi.nlm.nih.gov/pubmed/21403134
http://www.ncbi.nlm.nih.gov/pubmed/20467909
http://www.ncbi.nlm.nih.gov/pubmed/20467909
http://www.ncbi.nlm.nih.gov/pubmed/20467909
http://www.ncbi.nlm.nih.gov/pubmed/22118265
http://www.ncbi.nlm.nih.gov/pubmed/22118265
http://www.ncbi.nlm.nih.gov/pubmed/22118265
http://www.ncbi.nlm.nih.gov/pubmed/17179462
http://www.ncbi.nlm.nih.gov/pubmed/17179462
http://www.ncbi.nlm.nih.gov/pubmed/19395222
http://www.ncbi.nlm.nih.gov/pubmed/19395222
http://www.ncbi.nlm.nih.gov/pubmed/22643464
http://www.ncbi.nlm.nih.gov/pubmed/22643464
http://www.ncbi.nlm.nih.gov/pubmed/22643464
http://www.ncbi.nlm.nih.gov/pubmed/18062057
http://www.ncbi.nlm.nih.gov/pubmed/18062057
http://www.ncbi.nlm.nih.gov/pubmed/14676027
http://www.ncbi.nlm.nih.gov/pubmed/14676027
http://www.ncbi.nlm.nih.gov/pubmed/14676027


Citation: Ironson G, Lucette A, McIntosh RC (2015) Doctor-Patient Relationship: Active Patient Involvement (DPR:API) is related to long survival status 
and predicts adherence change in HIV. J AIDS Clin Res 6: 427. doi:10.4172/2155-6113.1000427

Page 5 of 5

Volume 6 • Issue 2 • 1000427
J AIDS Clin Res
ISSN: 2155-6113 JAR an open access journal 

9. Ingersoll KS, Heckman CJ (2005) Patient-clinician relationships and treatment
system effects on HIV medication adherence. AIDS Behav 9: 89-101.

10. Johnson MO, Chesney MA, Goldstein RB, Remien RH, Catz S, et al. (2006)
Positive provider interactions, adherence self-efficacy, and adherence to 
antiretroviral medications among HIV-infected adults: A mediation model. AIDS 
Patient Care ST 20: 258-268.

11. Roberts KJ (2002) Physician-Patient Relationships, Patient Satisfaction, and
Antiretroviral Medication Adherence Among HIV-Infected Adults Attending a
Public Health Clinic. AIDS Patient Care ST 16: 43-50. 

12. Molassiotis A, Morris K, Trueman I (2007) The importance of the patient-
clinician relationship in adherence to antiretroviral medication. Int J Nurs Pract
13: 370-376.

13. Schneider J, Kaplan SH, Greenfield S, Li W, Wilson IB (2004) Better physician-
patient relationships are associated with higher reported adherence to
antiretroviral therapy in patients with HIV infection. J Gen Intern Med 19: 1096-
1103.

14. van Servellen G, Lombardi E (2005) Supportive relationships and medication
adherence in HIV-infected, low-income Latinos. West J Nurs Res 27: 1023-
1039.

15. Sidat M, Fairley C, Grierson J (2007) Experiences and perceptions of patients
with 100% adherence to highly active antiretroviral therapy: a qualitative study. 
AIDS Patient Care STDS 21: 509-520.

16. Brion J (2014) The patient-provider relationship as experienced by a diverse
sample of highly adherent HIV-infected people. J Assoc Nurses AIDS Care 25: 
123-134.

17. Barfod TS, Hecht FM, Rubow C, Gerstoft J (2006) Physicians' communication
with patients about adherence to HIV medication in San Francisco and
Copenhagen: a qualitative study using Grounded Theory. BMC Health Serv
Res 6: 154.

18. Fuertes JN, Mislowack A, Bennett J, Paul L, Gilbert TC, et al. (2007) The
physician-patient working alliance. Patient Educ Couns 66: 29-36.

19. Kerse N, Buetow S, Mainous AG 3rd, Young G, Coster G, et al. (2004)
Physician-patient relationship and medication compliance: a primary care
investigation. Ann Fam Med 2: 455-461.

20. Kelley JM, Kraft-Todd G, Schapira L, Kossowsky J, Riess H (2014) The
Influence of the Patient-Clinician Relationship on Healthcare Outcomes: A 
Systematic Review and Meta-Analysis of Randomized Controlled Trials. PLoS
9: e94207. 

21. Beach MC, Keruly J, Moore RD (2006) Is the quality of the patient-provider
relationship associated with better adherence and health outcomes for patients 
with HIV? J Gen Intern Med 21: 661-665.

22. Ironson G, Solomon GF, Balbin EG, O'Cleirigh C, George A, et al. (2002) The
Ironson-woods Spirituality/Religiousness Index is associated with long survival, 
health behaviors, less distress, and low cortisol in people with HIV/AIDS. Ann
Behav Med 24: 34-48.

23. Chesney MA, Ickovics JR, Chambers DB, Gifford AL, Neidig J, et al. (2000)
Self-reported adherence to antiretroviral medications among participants in
HIV clinical trials: the AACTG adherence instruments. Patient Care Committee 
& Adherence Working Group of the Outcomes Committee of the Adult AIDS
Clinical Trials Group (AACTG). AIDS Care 12: 255-266. 

24. Meterko M, Wright S, Lin H, Lowy E, Cleary PD (2010) Mortality among patients 
with acute myocardial infarction: the influences of patient-centered care and 
evidence-based medicine. Health Serv Res 45: 1188-1204.

25. Ward MM, Sundaramurthy S, Lotstein D, Bush TM, Neuwelt CM, et al. (2003)
Participatory patient-physician communication and morbidity in patients with
systemic lupus erythematosus. Arthritis Rheum 49: 810-818.

26. Bakken S, Holzemer WL, Brown MA, Powell-Cope GM, Turner JG, et al. (2000) 
Relationships Between Perception of Engagement with Health Care Provider
and Demographic Characteristics, Health Status, and Adherence to Therapeutic 
Regimen in Persons with HIV/AIDS. AIDS Patient Care ST 14:189-197. 

27. Robinson JH, Callister LC, Berry JA, Dearing KA (2008) Patient-centered care
and adherence: definitions and applications to improve outcomes. J Am Acad 
Nurse Pract 20: 600-607.

28. Wood E, Hogg RS, Yip B, Harrigan PR, O'Shaughnessy MV, et al. (2003) Effect 
of medication adherence on survival of HIV-infected adults who start highly
active antiretroviral therapy when the CD4+ cell count is 0.200 to 0.350 x 10(9) 
cells/L. Ann Int Med 139: 810-816.

29. Uhrig JD, Lewis MA, Bann CM, Harris JL, Furberg RD, et al. (2012) Addressing 
HIV knowledge, risk reduction, social support, and patient involvement using
SMS: results of a proof-of-concept study. J Health Commun 17 Suppl 1: 128-
145.

30. Zolnierek KB, Dimatteo MR (2009) Physician communication and patient
adherence to treatment: a meta-analysis. Med Care 47: 826-834.

31. Paterson DL, Swindells S, Mohr J, Brester M, Vergis EN, et al. (2000) Adherence 
to protease inhibitor therapy and outcomes in patients with HIV infection. Ann
Intern Med 133: 21-30.

32. Miller LG, Hays RD (2000) Measuring adherence to antiretroviral medications
in clinical trials. HIV Clin Trials 1: 36-46.

33. Gonzalez JS, Batchelder AW, Psaros C, Safren SA (2011) Depression and HIV/
AIDS treatment nonadherence: a review and meta-analysis. J Acquir Immune
Defic Syndr 58: 181-187.

34. Springer SA, Dushaj A, Azar MM (2012) The impact of DSM-IV mental disorders 
on adherence to combination antiretroviral therapy among adult persons living
with HIV/AIDS: a systematic review. AIDS Behav 16: 2119-2143.

35. Bogart LM, Kelly JA, Catz SL, Sosman JM (2000) Impact of medical and
nonmedical factors on physician decision making for HIV/AIDS antiretroviral
treatment. J Acquir Immune Defic Syndr 23: 396-404.

36. Stewart M, Brown JB, Donner A, McWhinney IR, Oates J, et al. (2000) The
impact of patient-centered care on outcomes. J Fam Pract 49: 796-804.

http://www.ncbi.nlm.nih.gov/pubmed/15812616
http://www.ncbi.nlm.nih.gov/pubmed/15812616
http://www.ncbi.nlm.nih.gov/pubmed/16623624
http://www.ncbi.nlm.nih.gov/pubmed/16623624
http://www.ncbi.nlm.nih.gov/pubmed/16623624
http://www.ncbi.nlm.nih.gov/pubmed/16623624
http://www.ncbi.nlm.nih.gov/pubmed/11839218
http://www.ncbi.nlm.nih.gov/pubmed/11839218
http://www.ncbi.nlm.nih.gov/pubmed/11839218
http://www.ncbi.nlm.nih.gov/pubmed/18021166
http://www.ncbi.nlm.nih.gov/pubmed/18021166
http://www.ncbi.nlm.nih.gov/pubmed/18021166
http://www.ncbi.nlm.nih.gov/pubmed/15566438
http://www.ncbi.nlm.nih.gov/pubmed/15566438
http://www.ncbi.nlm.nih.gov/pubmed/15566438
http://www.ncbi.nlm.nih.gov/pubmed/15566438
http://www.ncbi.nlm.nih.gov/pubmed/16275696
http://www.ncbi.nlm.nih.gov/pubmed/16275696
http://www.ncbi.nlm.nih.gov/pubmed/16275696
http://www.ncbi.nlm.nih.gov/pubmed/17651032
http://www.ncbi.nlm.nih.gov/pubmed/17651032
http://www.ncbi.nlm.nih.gov/pubmed/17651032
http://www.ncbi.nlm.nih.gov/pubmed/23809659
http://www.ncbi.nlm.nih.gov/pubmed/23809659
http://www.ncbi.nlm.nih.gov/pubmed/23809659
http://www.ncbi.nlm.nih.gov/pubmed/17144910
http://www.ncbi.nlm.nih.gov/pubmed/17144910
http://www.ncbi.nlm.nih.gov/pubmed/17144910
http://www.ncbi.nlm.nih.gov/pubmed/17144910
http://www.ncbi.nlm.nih.gov/pubmed/17188453
http://www.ncbi.nlm.nih.gov/pubmed/17188453
http://www.ncbi.nlm.nih.gov/pubmed/15506581
http://www.ncbi.nlm.nih.gov/pubmed/15506581
http://www.ncbi.nlm.nih.gov/pubmed/15506581
http://www.ncbi.nlm.nih.gov/pubmed/24718585
http://www.ncbi.nlm.nih.gov/pubmed/24718585
http://www.ncbi.nlm.nih.gov/pubmed/24718585
http://www.ncbi.nlm.nih.gov/pubmed/24718585
http://www.ncbi.nlm.nih.gov/pubmed/16808754
http://www.ncbi.nlm.nih.gov/pubmed/16808754
http://www.ncbi.nlm.nih.gov/pubmed/16808754
http://www.ncbi.nlm.nih.gov/pubmed/12008793
http://www.ncbi.nlm.nih.gov/pubmed/12008793
http://www.ncbi.nlm.nih.gov/pubmed/12008793
http://www.ncbi.nlm.nih.gov/pubmed/12008793
http://www.ncbi.nlm.nih.gov/pubmed/10928201
http://www.ncbi.nlm.nih.gov/pubmed/10928201
http://www.ncbi.nlm.nih.gov/pubmed/10928201
http://www.ncbi.nlm.nih.gov/pubmed/10928201
http://www.ncbi.nlm.nih.gov/pubmed/10928201
http://www.ncbi.nlm.nih.gov/pubmed/20662947
http://www.ncbi.nlm.nih.gov/pubmed/20662947
http://www.ncbi.nlm.nih.gov/pubmed/20662947
http://www.ncbi.nlm.nih.gov/pubmed/14673968
http://www.ncbi.nlm.nih.gov/pubmed/14673968
http://www.ncbi.nlm.nih.gov/pubmed/14673968
http://www.ncbi.nlm.nih.gov/pubmed/10806637
http://www.ncbi.nlm.nih.gov/pubmed/10806637
http://www.ncbi.nlm.nih.gov/pubmed/10806637
http://www.ncbi.nlm.nih.gov/pubmed/10806637
http://www.ncbi.nlm.nih.gov/pubmed/19120591
http://www.ncbi.nlm.nih.gov/pubmed/19120591
http://www.ncbi.nlm.nih.gov/pubmed/19120591
http://www.ncbi.nlm.nih.gov/pubmed/14623618
http://www.ncbi.nlm.nih.gov/pubmed/14623618
http://www.ncbi.nlm.nih.gov/pubmed/14623618
http://www.ncbi.nlm.nih.gov/pubmed/14623618
http://www.ncbi.nlm.nih.gov/pubmed/22548606
http://www.ncbi.nlm.nih.gov/pubmed/22548606
http://www.ncbi.nlm.nih.gov/pubmed/22548606
http://www.ncbi.nlm.nih.gov/pubmed/22548606
http://www.ncbi.nlm.nih.gov/pubmed/19584762
http://www.ncbi.nlm.nih.gov/pubmed/19584762
http://www.ncbi.nlm.nih.gov/pubmed/10877736
http://www.ncbi.nlm.nih.gov/pubmed/10877736
http://www.ncbi.nlm.nih.gov/pubmed/10877736
http://www.ncbi.nlm.nih.gov/pubmed/11590488
http://www.ncbi.nlm.nih.gov/pubmed/11590488
http://www.ncbi.nlm.nih.gov/pubmed/21857529
http://www.ncbi.nlm.nih.gov/pubmed/21857529
http://www.ncbi.nlm.nih.gov/pubmed/21857529
http://www.ncbi.nlm.nih.gov/pubmed/22644066
http://www.ncbi.nlm.nih.gov/pubmed/22644066
http://www.ncbi.nlm.nih.gov/pubmed/22644066
http://www.ncbi.nlm.nih.gov/pubmed/10866232
http://www.ncbi.nlm.nih.gov/pubmed/10866232
http://www.ncbi.nlm.nih.gov/pubmed/10866232
http://www.ncbi.nlm.nih.gov/pubmed/11032203
http://www.ncbi.nlm.nih.gov/pubmed/11032203

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction
	Methods 
	Overview  
	Design 
	Measures  
	Demographics 

	Results 
	Study 1 
	Study 2 

	Discussion
	Implications for clinical practice and research 
	Limitations and directions for future studies 

	Conclusions  
	Acknowledgements
	Table 1
	Table 2
	Table 3
	References

