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Abstract Psychosocial function and adherence to

antiretroviral regimen are key factors in human immunode-

ficiency virus (HIV) diseasemanagement.Alexithymia (AL)

is a trait deficit in the ability to identify and describe feelings,

emotions and bodily sensations. A structural equation model

was used to test whether high levels of AL indirectly relate to

greater non-adherent behavior and HIV disease severity via

psychosocial dysfunction. Blood draws for HIV-1 viral load

and CD4 T-lymphocyte, along with psychosocial surveys

were collected from 439 HIV positive adults aged

18–73 years. The structural model supports significant paths

from: (1) AL to non-active patient involvement, psycho-

logical distress, and lower social support, (2) psychologi-

cal distress and non-active involvement to non-adherent

behavior, and (3) non-adherence to greater HIV disease

severity (CFI = .97, RMSEA = .04, SRMR = .05). A

second model confirmed the intermediary effect of greater

patient assertiveness on the path from AL to social support

and non-active patient involvement (CFI = .94, RMSEA =

.04, SRMR = .05). Altogether, AL is indirectly linked with

HIV disease management through it’s association with poor

psychosocial function, however greater patient assertiveness

buffers the negative impact of AL on relationship quality

with healthcare providers and members of one’s social

support network.

Keywords HIV/AIDS � Adherence � Alexithymia �
Assertiveness � Psychosocial function

Resumen La función psicosocial y la adherencia a trata-

miento antirretroviral son factores clave para virus de inmu-

nodeficiencia humana de control de enfermedades (VIH). La

alexitimia (AL) es un déficit rasgo en la capacidad de identi-

ficar y describir los sentimientos, emociones y sensaciones

corporales. Modelo estructural se utilizó para probar si los

altos niveles de AL se relacionan indirectamente con mayor

comportamiento no-adherencia y gravedad de la enfermedad

delVIH a través de la disfunción psicosocial. La extracción de

sangre para el VIH-1 la carga viral y CD4 de los linfocitos T,

junto con encuestas psicosociales seobtuvieronde439 adultos

con VIH de 18 a 73 años. El modelo estructural admite rutas

importantes de: (1) AL a la participación no activa del

paciente, la angustia psicológica y menor apoyo social, (2) la

angustia y no activa participación a un comportamiento no

adhesión, y (3) la falta de adherencia a unamayor gravedad de

la enfermedad del VIH (CFI = .97, RMSEA = 0,04,

SRMR = 0,05). Un segundo modelo confirmó el efecto

intermedio de una mayor asertividad en el efecto de AL, el

apoyo social y la participación de los pacientes no activo

(CFI = .94, RMSEA = 0,04, SRMR = 0,05). En total, AL

se asocia indirectamente con la gestión de la enfermedad del

VIH a través de una pobre función psicosocial, aún mayor

asertividad paciente puede amortiguar el efecto negativo de

AL en la calidad de la relación con los proveedores de salud y

los miembros de la red de apoyo social.
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Introduction

Adherence to highly active antiretroviral therapy (ART) is

an important health behavior that is related to reduced

chance of drug resistance and lower viremia in persons

living with the human immunodeficiency virus (HIV) [1–

4]. Although substance abuse is the most commonly

associated with non-adherence behavior, a number of

psychosocial factors have also been implicated [5–8].

Psychological distress, operationalized as HIV-related

stress, anxiety and depression, has been linked to greater

immune dysfunction and HIV disease severity [9–11]. A

number of studies suggest non-adherence to anti-retroviral

therapy is an intermediary factor linking greater depression

to HIV disease severity [12–14]. The complete spectrum of

post-traumatic, acute, and chronic HIV-related stressors are

also implicated in lower adherence to ART [15–22]. In

addition, greater levels of anxiety also predict lower

medication adherence in persons living with HIV [23, 24].

Interpersonal functioning with healthcare providers and

others within the social support network are important

factors of psychosocial functioning that predict health and

behavioral outcomes in persons living with HIV/AIDS. For

example, greater availability of social support is shown to

predict higher adherence to ART both independent of

psychological distress [25–27], or as a function thereof [28,

29]. Within a patient-centered care paradigm [30] the

doctor-patient relationship is considered to be a critical

factor for HIV disease management. Greater communica-

tion, collaboration, and trust between doctor and patient

have all been linked with stable adherence to anti-retroviral

regimen [31–36], and more recently long-term survival in

HIV-infected individuals [5]. Altogether, adherence to

anti-retroviral therapy is an important factor in HIV disease

management and a host of psychosocial factors may

interact to alter adherence behaviors which may subse-

quently increase the rate of HIV disease progression.

There has been an increase in the study of trait alex-

ithymia (AL) within the context of HIV disease manage-

ment and psychosocial function [37–42]. Persons with high

levels of trait AL demonstrate lower cognitive assimilation

of feelings, physical symptoms, and emotions, and often

demonstrate confusion, externalization, and vagueness

when asked about their affective state [43–45]. The

prevalence of trait AL in population studies is estimated to

be around 6 % and is largely attributed to genetic, neuro-

biological and sociodemographic factors [46–51]. The

ability to identify and describe feelings may influence

psychosocial functioning in many ways. Studies suggest

that higher levels of the trait are consistently linked with

chronic unresolved stress [52, 53] and symptoms of

depression and anxiety [54–56]. Alexithymia has also been

linked to irregular use and poorer perception of social

support [57–59]. Others have shown the trait to interact

with availability of social support to predict distress levels

[57, 60]. Within the context of patient-centered care, AL

may also interfere with the ability to communicate and

derive therapeutic alliance and empathy from primary

healthcare providers [61, 62]. Recent work has shed light

on how levels of patient assertiveness in the doctor-patient

relationship may negate the influence of AL on the doctor-

patient relationship [63, 64]. Although these interactions

have not been tested in HIV-infected persons with AL,

patients exemplifying lower assertiveness do demonstrate a

higher propensity for risky health behaviors [65], which

begs the question of whether assertiveness can mediate the

negative psychosocial outcomes of HIV-infected individ-

uals with AL.

Only recently has AL been examined within the context

HIV disease, thus large population studies of its prevalence

remain elusive. However, two recent studies found between

25 and 40 %ofHIVpatients surveyedmet the cut-off criteria

for AL as measured by the Toronto Alexithymia Scale [39,

66]. The reason for this prevalence is unknown; however the

co-incidence ofmild neurocognitive impairment with higher

observed levels of trait might suggest a neurobiological

underpinning [38, 67, 68]. Subclinical and clinical markers

of HIV and cardiovascular disease severity, includingHIV-1

viral RNA, elevated urinary norepinephrine, and altered

activity of the anti-inflammatory chemokine MIP-1a, that
blocks T cell infection of HIV, have been associated with

higher levels of trait AL [39, 66, 69, 70]. Although prior

studies have shown a correlation between psychological

distress and HIV-1 viral loads in alexithymic individuals

with versus without HIV less is known about the effect on

interpersonal relationships, particularly with primary care

providers, and how it might relate to adherence behavior and

HIV disease severity. The present study utilizes Structural

Equation Modeling (SEM) to simultaneously test (1) the

relationship between trait AL and psychological distress,

social support, and non-active patient involvement, (2) the

relationship of psychological distress, social support, and

non-active patient involvement on non-adherence to ART,

(3) the relationship between non-adherence behavior and

HIV disease severity, and (4) the mediating effect of patient

assertiveness on the relationship of AL to distress, social

support, and non-active patient involvement. Through these

alternate psychosocial pathways, greater levels of trait AL

are expected to be indirectly related to non-adherence and

greater disease severity as a function lower social support,

greater psychological distress and lower collaboration

between doctor and patient. Furthermore, we predict greater

patient assertiveness will mediate the effect of trait AL on

these measures of psychosocial function.
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Methods

Participants

Four hundred and thirty-nine HIV positive adults (324

males) that completed a self-report measure of alexithymia

at baseline were selected from a series of studies conducted

between 1997 and 2002. Approximately 52 % of the

sample was comprised of a longitudinal cohort of patients

at the mid-range of illness (CD4 between 150 and 500)

with no history of Acquired Immune Deficiency Syndrome

(AIDS) or category C symptoms [55]. Nearly 16 % of the

sample were drawn for a study of asymptomatic patients

with low CD4 counts (\50) [71]. Fifteen percent of the

sample were drawn from a cohort study of long-term sur-

vivors [72]. Approximately 17 % of the sample comprised

of non-progressors, i.e., an HIV? diagnosis C8 years and

CD4 count [500). Additional exclusion criteria included

comorbidity with a life-threatening illness outside the

realm of HIV-spectrum disease (e.g., cancer); HIV

Dementia Scale score \10 or Mini Mental State Exami-

nation (MMSE)\25 indicating dementia or gross cognitive

impairment; and current alcohol or drug dependence.

Demographic information is displayed in Table 1.

Measures

Alexithymia

The 26-item version of the Toronto Alexithymia Scale

(TAS-26) is a valid and reliable self-report measure of

alexithymia [73]. The scale requires respondents to use a

5-point Likert scale to indicate from complete disagree-

ment to complete agreement with 26 self-descriptive

statements about the management of feelings and emotions.

Scores may range from 26 to 130 with higher ratings

reflecting greater levels of alexithymia. Persons who score

C74 on the TAS-26 meet the criteria for alexithymia [74].

Scores in the current study ranged from 36 to 110. The

TAS-26 demonstrated modest reliability across the cohort

a = .76.

Assertiveness

The Adult Self-Expression Scale [75] is a 48-question

survey that measures self-expression based upon responses

to 25 positively- worded and 23 negatively-worded items

on a 5-point Likert scale. Factor analysis on items of the

self-expression scale has revealed at least three distinct

components of assertiveness [76]. Affirmation of Rights

includes 12 items reflecting situations in which self-affir-

mative anxiety is present because personal views or opin-

ions were punished or ignored. The 18 items selected for

the Request Behavior subscale measures involvement in

making one’s own requests or refusing those from others.

The Self-initiated Behavior subscale consists of 7 items

describing self-initiated expressions of opinions and

annoyance with others. The scale demonstrated high reli-

ability in the sample (a = .87).

Social Support

Perceived social support was measured using the ENRI-

CHED Social Support Instrument (ESSI), a 7-item scale

assessing various forms of support, i.e., perceived emo-

tional support, instrumental support, appraisal support, and

relationship status over the past month [77] that was

modified for the cohort. The Revised UCLA Loneliness

Scale [78] provided a measure of the degree to which the

patient perceives they are socially connected to others. The

scale requires one to endorse 20 statements, describing

their relationships with, and feelings towards others, based

on how often (never, rarely, sometimes and often) they feel

that way. Higher scores indicate greater social isolation.

The ESSI and loneliness scale demonstrated satisfactory

reliability in the sample, (a = .76) and (a = .89)

respectively.

Table 1 Demographic characteristics (N = 439)

Characteristics Mean (SD)

Age (years) 39.2 ± 8.5

Sex (%)

Men 74.7

Women 25.3

Ethnicity (%)

African American 34.1

Hispanic 25.5

Non-Hispanic White 33.4

Other 7.0

Education

\12 years 12.1

High school graduate 15.5

Trade school/some college 41.5

CCollege graduate 30.9

Household income ($/year) 8,640.1 ± 10,075.7

\$5,000 25.6

$5,001–$10,000 33.0

$10,001–$20,000 21.1

C$20,001 20.3

Combination antiretroviral therapy 53.4 %
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Distress

Three indicators were used to reflect cumulative psycho-

logical distress, i.e., perceived stress, anxiety and depres-

sion. The Perceived Stress Scale (PSS) is a 14-item survey

that assesses the degree, on a scale from 0 (never) to 4

(very often), to which life was appraised as stressful due to

unpredictable, uncontrollable and overwhelming experi-

ences over the past month [79]. The Beck Depression

Inventory (BDI) is a 21-item scale used to assess depres-

sive symptoms over the past 2 weeks. Participants rated

items on a scale from 0 to 3 to identify the frequency with

which they experienced each symptom [80]. The 20-item

State subscale from the State-Trait Anxiety Inventory

(STAI) [81], was used to assess current state anxiety levels.

The PSS, BDI and STAI surveys have acceptable psy-

chometric properties [79–81].

Doctor Patient Relationship

This 5-item scale was developed to assess the level of

active involvement exhibited by an HIV ? patient with

their primary care physician. The scale takes into account

collaboration within the doctor patient relationship as it

pertains to medication and treatment, it is predictive of

12-month antiretroviral medication adherence and also

associated with survival in AIDS patients. Higher scores

are indicative of lower patient involvement. The scale

showed modest reliability in the sample (a = .72).

Adherence Behavior

Prescribed medications and adherence were assessed

through an interviewer-administered AIDS Clinical Trials

Group (ACTG) Adherence Measure [82]. The proportion

of doses missed over the 3 days leading up to the intake

(ACTG-PMD) was queried for patients on anti-retroviral

therapy. Research suggests that in addition to the propor-

tion of missed dosages the inclusion of other behavioral

data related to adherence best predicts viral RNA replica-

tion [83]. For those reporting missing any doses over the

past month we presented a list of 12 reasons (ACTG-12)

why people may miss taking their medications (e.g. wanted

to avoid side effects, felt depressed/overwhelmed, busy

with other things) and asked patients to rate on a four-point

scale (never, rarely, sometimes, often) how often each

reason applied to them. The ACTG has demonstrated

sound psychometric properties in HIV samples [82].

HIV Disease Severity

Serum viral load (VL) was measured by determining the

number of HIV-1 virions per milliliter (ml) of peripheral

blood plasma using the Cobas Amplicor HIV-1 Monitor

RT/PCR assay (version 1.5, Roche Molecular Systems,

Branchburg, NJ). Lower limit of sensitivity of this assay

was 400 copies of HIV-1 RNA/ml of plasma. T-lympho-

cyte CD4? count (CD3?CD4?) was determined via 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 elec-

tronic hematology analyzer (Beckman/Coulter).

Statistical Analysis

We used a standard data screening and transformation of

data using full information maximum likelihood under the

assumption of data missing at random [84]. Traditional

two-step approach to structural equation modeling (SEM)

was employed, whereby a measurement model was tested

while simultaneously examining the structure of paths [85].

Using the Mplus v.3.2 statistical program [86], confirma-

tory factor analysis (CFA) produced unbiased parameter

estimates of relationships amongst variables in the theo-

rized model, before and after accounting for socio-demo-

graphic covariates. Factor loadings and residual error

variance were tested for significance at the .05 level. We

proposed a model examining indirect and direct paths

between alexithymia and both psychosocial and health-

behavior and whether the effect of AL on these outcomes

are mediated by assertiveness. Figure 1 depicts the

hypothesized model including three pathways from AL to:

(a) psychological distress, (b) Social Support, and (c) Ac-

tive Patient Involvement; pathways from (d) Social Sup-

port and (e) Patient Involvement to psychological distress;

pathways from (f) Distress, (g) Social Support and (h) Ac-

tive Patient Involvement to Adherence Behavior; and a

path from Adherence Behavior to (i) HIV Disease Severity.

Two considerations were used to meet the criteria for an

indicator to be retained in the final model. The observed

variable first needed to load on one main latent factor that it

was purported to measure and do so at a loading greater

than .50. A reference indicator was selected for each latent

factor in the model for the purpose of scaling. Model fit

indices included Bentler’s comparative fit index (CFI),

root-mean-square error of approximation (RMSEA), and

standardized root-mean-square residual (SRMR) [87–89].

Acceptable measurement model fit was evaluated by

CFI[ .90; RMSEA\ .06; and SRMR\ .08 [90]. The v2

fit statistic was not used to evaluate the path model because

of inflation issues linked to large sample sizes (e.g.,[200)

[88, 91]. The proportion of variability explained (R2) by

each latent and observed variable in the model was asses-

sed before entering covariates, i.e., age (years); sex

(0 = male; 1 = female); ethnicity (0 = Caucasian,

1 = ethnic minority); education (years completed); and
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income (dollars per year). The present study also tested

mediation of patient assertiveness on the direct paths from

AL to psychological distress, Social Support and Patient

Involvement.

Results

Participant Characteristics

Demographic information for the cohort is presented in

Table 1. Approximately 70 % of the cohort was male and

over 90 % identified themselves as racial/ethnic minorities.

On average, participants were early middle-aged and

reported an annual household income below the U.S.

poverty line (U.S. Census, 2002). Nearly half the sample

exhibited an undetectable HIV-1 viral load and approxi-

mately one-quarter tested positive for Hepatitis-C Virus

(HCV). Based on conventional criteria for HIV disease

staging (Centers for Disease Control and Prevention,

1993), approximately 19 % of the sample had low CD4

(\200), 64 % had a CD4 count between 200 and 500 and

17 % had a CD4 greater than or equal to 500. The mean

rate adherence to full antiretroviral medication regimen in

the days leading up to examination was high, i.e. 94.8 %.

Step 1: Measurement Model Validation

The factor structure of latent factors were operationalized

as follows: (1) Social Support used ESSI and UCLA

Loneliness scores; (2) psychological distress used PSS,

BDI and TAS scores; (3) Non-adherence behavior was

indexed by the ACTG-PMD and ACTG-12 subscales;

(4) Disease Severity was indexed by HIV-1 viral load and

CD4 T-lymphocyte count; (5) Assertiveness was indexed

by the Affirmation, Request and Self-initiation subscales of

the Adult Self Expression Scale. The measurement model

showed adequate fit to proceed with path evaluation

(CFI = .91, RMSEA = .07, SRMR = .07). Table 2 dis-

plays the statistically significant factor loadings (evinced

by a correlation greater than .40) between each measured

indicator and their respective latent factor.

Step 2: Model Evaluation

The test of the structure of the hypothesized model (see

Fig. 2) showed excellent fit (CFI[ .97, RMSEA = .04,

SRMR = .05). Multiple paths within the proposed model

were statistically significant: Greater alexithymia was

Fig. 1 Hypothesized Model.

Model depicting hypothesized

interrelationships among

alexithymia social support,

psychological distress, active

patient involvement, adherence

behavior and HIV disease

severity. Open ovals represent

latent variables. Open boxes

represent observed variables.

Hypothesized paths of

significance are indicated by a

solid black arrow. Light gray

arrows depict the loadings for

indicators of latent variables

within the model

Table 2 Means, standard deviations and factor loadings for first-

order latent variables

First-Order Factors and Indicators Mean SD Loading

Assertiveness

Affirmation of Rights 41.0 6.1 .64

Request behavior 66.6 10.9 .63

Self-Initiated Behavior 20.9 4.6 .41

Social support

Enriched social support inventory 22.0 6.2 .64

UCLA Revised Loneliness Scale 40.6 11.4 -.99

Psychological Distress

Perceived stress 17.5 6.9 .81

Beck depression inventory 11.0 8.5 .73

Trait anxiety inventory 39.3 12.7 .80

Adherence Behavior

3-day proportion of missed doses .08 .2 .60

Reasons for non-adherence 5.6 6.2 .60

HIV-Disease Severity

HIV-1 viral load log (copies/ml) 3.5 1.1 .72

CD4 T-helper cell count (cells/ll) 372.9 258.9 -.43

AIDS Behav (2016) 20:325–338 329
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linked to lower Social Support (b = -.50, z = -.13.02,

p\ .001), greater psychological distress (b = .27, z =

5.36, p =\ .001), and non-active patient involvement

(b = .13, z = 2.85, p =\ .01). Social Support was not

related to Non-adherence Behavior, (b = .12, z = .98,

p[ .05), but had an inverse relationship to psychological

distress, (b = -.55, z = -10.94, p\ .001). Less active

involvement in the doctor-patient relationship was associ-

ated with Non-adherence Behavior, (b = .14, z = 2.72,

p\ .05), but shared no association with psychological

distress, (b = .01, z = .29, p[ .05). Greater PSYCHO-

LOGICAL DISTRESS was associated with non-adherence,

(b = .28, z = 4.51, p\ .05). There was also a direct

positive path from poorer adherence behaviors to greater

disease severity, (b = .50, z = 4.65, p\ .01). The model

exhibited adequate fit accounting for significant paths

between the covariates of interest with observed variables

and latent factors (CFI = .97, RMSEA = .04, SRMR =

.05).

The model depicted in Fig. 3 demonstrates acceptable fit

to the data (CFI = .94, RMSEA = .04, SRMR = .05) and

depicts mediation by the assertiveness factor. Specifically,

the final model revealed that upon addition of a negative

path from AL to Assertiveness, (b = -.66, z = -16.00,

p\ .001), and positive path from Assertiveness to Social

Support, (b = .51, z = 6.17, p\ .001) the significance of

the path from AL to Social Support fell to marginally

significant (b = -.16, z = 2.10, p = .05). Additionally,

the path created from Assertiveness to non-active patient

involvement (b = -.26, z = -3.09, p\ .01), decreased

significance of the direct path from trait AL to non-active

involvement (b = -.04, z = -.51, p[ .05). The path

from Assertiveness to psychological distress was non-sig-

nificant, (b = .01, z = .12, p[ .05), and did not change

the magnitude of association between AL and psycholog-

ical distress, (b = .28, z = 4.33, p\ .001). Overall, the

trimmed model provides evidence that in HIV greater

levels of Assertiveness may mediate the negative inter-

personal impact of AL on interpersonal relationships with

primary care providers and persons within the broader

social support network. Finally, in line with our hypothesis,

the sum of all indirect paths from AL to HIV disease

severity was significant (b = .01, z = 2.60, p\ .01).

Table 3 presents the unique variance in each latent

construct found within the model before and after

accounting for significant sociodemographic predictors,

i.e., control variables. Accounting for these covariates

explained an additional 2 % of the variance in Social

Support, 1 % of the variance in psychological distress,

10 % of the variance in Assertiveness, 2 % of the variance

in Non-adherence Behavior and 30 % of the variance in

HIV Disease Severity.

Discussion

The present study used an SEM approach to test the

hypothesis that higher levels of trait alexithymia is asso-

ciated with greater non-adherence to antiretroviral therapy

and HIV disease severity via lower psychosocial func-

tioning. Our model showed that higher AL was directly

associated with lower social support, greater psychological

Fig. 2 Trimmed Hypothesized Model. Model depicting paths among

alexithymia, social support, psychological distress, active patient

involvement, adherence behavior and HIV disease severity. Open

ovals represent latent variables. Open boxes represent observed

variables. Path coefficients are standardized b weights. Positive path

coefficients indicate a positive relationship, whereas negative path

coefficients reflect inverse relationship. Solid arrows depict statisti-

cally significant associations and dashed arrows depict non-signifi-

cant path coefficients (***p\ .001; **p\ .01; *p\ .05)
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distress, and more non-active patient involvement. The

path between trait AL and both social support and non-

active patient involvement was statistically mediated by

assertiveness, although psychological distress was not,

suggesting self-expression plays a unique role in buffering

the negative interpersonal consequence of trait AL. Several

demographic variables were also controlled for in the final

model. Lower income level was associated with greater

distress, lower support, and lower assertiveness, whereas

lower education correlated with greater non-adherence

behavior and HIV disease severity. These findings corre-

spond with the role of sociodemographic factors on

adjustment to HIV disease proposed by others [92–94].

Altogether, the model uncovered a substantial indirect

effect for trait AL on HIV disease severity, accounting for

49 % of the variance in viral load and CD4 T-lymphocyte

counts. What follows is an explanation of the significance

of these paths, within the context of HIV health and health

behaviors.

The inverse association between AL and social support

suggests that difficulty identifying and describing feelings

can undermine perceptions of interconnectedness with

others and lower overall perceptions of social support.

Parenthetical descriptions of persons with AL depict cyn-

ical, bitter, and shy characteristics which may hamper the

ability to establish meaningful relationships and trust with

others [95, 96]. Mediation of the paths from AL to social

support and non-active patient involvement, by assertive-

ness, underscores the importance of emotional expression

and recognition towards the communication of needs and

maintenance of a supportive social network [97]. These

findings are also replicated within a virtual social network.

Since the beginning of the epidemic, patients have sought

social support via online forums due to the stigmatizing

nature of HIV/AIDS disease [98, 99]. Assertive online

behavior, indexed by greater frequency and depth of self-

expression during online posts, has been linked to greater

derivation of instrumental support from the online experi-

ence [99], a finding which has also been replicated in non-

HIV related discussion forums [100]. Contrary to previous

reports [1, 26], social support was not related to medication

adherence. This is likely because the social support factor

Fig. 3 Mediation Model. The mediation model is depicted above.

Open ovals represent latent variables. Open boxes represent observed

variables. Positive path coefficients indicate a positive relationship,

whereas negative path coefficients reflect inverse relationship. The

model shows assertiveness mediates the relationship between alex-

ithymia and both social support and active patient involvement. The

direct path from alexithymia to psychological distress was not

mediated and is not shown. Non-significant paths not associated with

the mediation test are not shown. Solid arrows depict statistically

significant associations and dashed arrows depict non-significant path

coefficients (***p\ .001; **p\ .01; *p\ .05)

Table 3 Total variance (R2) accounted in mediation model with and without the inclusion of covariates

Model Factors R2 without

covariates

R2 with

covariates

Covariates

Age Sex (male) Ethnicity (minority) Education Income

Assertiveness .44 .54 .10* .02 .04 .22** .14*

Social Support .48 .50 -.02 -.07 .03 -.04 .10*

Psychological Distress .53 .54 -.06 -.01 -.01 .08 -.10*

Medication Adherence .18 .20 .02 -.02 .08 -.21*** .05

HIV Disease Severity .19 .49 -.21*** -.02 -.05 -.18* -.09

* p\ .05, ** p\ .01, *** p\ .001

AIDS Behav (2016) 20:325–338 331

123



consisted of indictors emphasizing degree of intercon-

nectedness and quality of relationships, whereas practical

support is most consistently related to medication adher-

ence [101]. Although social support was not directly linked

to medication adherence an indirect path was found via

psychological distress, thus replicating prior models pro-

posed from cross-sectional and longitudinal studies [25,

102].

In our model, distress was associated with lower

antiretroviral medication adherence behavior. HIV litera-

ture pertaining to the independent effects of depression,

anxiety, stress and traumatic life experiences on non-ad-

herence to antiretroviral medication regimen is rather

equivocal with the strongest associations found with major

depression and lowest with general anxiety [103–105].

Studies show mental health treatment may contribute to

greater cART adherence from the enhanced ability to

maintain a complex medication regimen or

increased contact with physicians due to mental health

referral [103, 106, 107]. Because our cross-sectional mea-

sure of 3-day adherence may not be the optimal index of

adherence behavior in HIV patients [108–110], our factor

also included an index of reasons why people missed

medication doses, the most frequent being ‘‘simply for-

got’’. It is possible that some of the problem-solving and

cognitive-behavioral factors underlying adherence may

also underlie the presentation of depressive symptoms in

HIV ? persons [1, 111]. In the model, greater trait AL had

an indirect effect on non-adherence behavior via greater

Psychological Distress. Although causality cannot be

inferred by the cross-sectional design of this study, the path

from AL to Psychological Distress is supported by litera-

ture showing functional distinction amongst AL, depres-

sion, and anxiety; the overlap of different dimensions of

AL with symptoms of depression and anxiety; and longi-

tudinal studies demonstrating stability of the AL trait [56,

112–116]. Alternatively, AL may develop as a defensive

coping style or response to a traumatic event [117–120].

Nevertheless, a lone study showing the independence of

AL from a Type C coping construct in HIV positive indi-

viduals [69], also supports the functional distinction of trait

AL in our model.

Our model also suggests an indirect pathway from AL to

non-adherence behaviors and HIV disease severity as a

function of active patient involvement. Lower ratings of

collaboration between the doctor and patient have previ-

ously been linked to a greater percentage of prescribed

dosages missed by HIV patients [121, 122]. Specifically,

establishing trust with healthcare providers and demon-

strating the ability to communicate and initiate discussions

regarding standards and strategies of care have been

identified as salient predictors of adherence to anti-retro-

viral therapy [122, 123]. The intermediary effect of

assertiveness on the path between AL and active patient

involvement corresponds with non-HIV findings of cold,

distant and non-assertive behavior leadings to interpersonal

dysfunction in persons with higher trait AL [124, 125].

Thus, despite stability of the AL trait, interpersonal

behavior may be amendable to change through focus on

self-expressive behaviors such as initiating requests to

health practitioners. Training patients in assertiveness not

only improves the quality of doctor-patient relationship but

also improves compliance and disease outcomes [126,

127]. Moreover, physicians may also benefit from emo-

tional awareness and sensitivity training in order to better

support collaborative healthcare relationships with the

patient [128].

It is commonly held by psychotherapists that AL is a

difficult problem to treat, particularly in patients with

psychosomatic complaints [129, 130]. Recently, it has been

suggested that the AL construct be re-conceptualized as a

form of affective agnosia, wherein the difficulty observed

identifying and communicating feelings may actually

reflect paucity in the mental representation of emotions by

virtue of a deficit in cognitive awareness [131]. Neu-

roimaging studies have uncovered paucity in cortical

activations associated with the decoding of affect in per-

sons with higher levels of AL [132–135]. Because altered

activity and volumetric reductions within brain structures

associated with AL, such as anterior cingulate, are also

observed in persons living with HIV [136] including those

demonstrating an emotion recognition impairment [137]

and patients with high negative affect [138], therapies that

target cognitive and emotional functioning will are needed.

Some of the more promising treatment options that may

promote the mental representation of affect for persons

with HIV may include Mentalization-based therapy [139]

and Emotion Focused Therapy [140]. In addition, empirical

evidence suggests that higher pre-treatment levels of AL do

not have a negative impact on cognitive behavioral therapy

(CBT) outcomes [141, 142]. Thus, for HIV patients with

AL, CBT may still be an attractive option to decrease non-

adherence and psychological distress, while increas-

ing levels of social support [143–146].

The intermediary effect of patient assertiveness on AL-

associated outcomes implies that both representation and

expression of affect are both important elements of psy-

chosocial functioning and HIV disease management.

Expressive behavior, whether verbal or written, is thought

to facilitate the development of affective taxonomy in

persons with AL [147–149]. This may also have implica-

tions for chronic disease management as our lab and others

have found expressive writing and emotional disclosure to

predict immune function and long-term survival in patients

living with HIV/AIDS [150–152], whereas alexithymia or

inexpressiveness, i.e., Type C coping has been linked to
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immune dysfunction and HIV disease progression [69,

153]. Thus, training in expressive writing and assertive-

ness, in conjunction with cognitive behavioral therapy,

may be provide the interpersonal skills needed to ensure

psychosocial functioning and health in both HIV [154, 155]

and non-HIV populations [37, 156–158].

Limitations

One major limitation of the current study is that the self-

report measures of non-adherence behavior may be less

accurate than structured interview or electronic monitoring

[108]. Another limitation is that the data was collected

between 1997 and 2002 from a sample of patients char-

acterized as being healthy survivors living with HIV, with

no prior AIDS diagnosis. This sample can be thought of as

considered atypical based upon their mean rate adherence

to antiretroviral medication regimen during that period, i.e.

94.8 %. Extrapolation of our findings may be limited by

the predominately (75 %) male representation. Due to the

stringent exclusion criteria for comorbid systemic medical

and psychiatric diagnoses, our findings may not generalize

to HIV patients at risk of or receiving treatment for mental

health diagnoses. In terms of study design, the conceptual

model and analysis utilized cross-sectional data and thus

limiting any inference of causality amongst the directional

effects portrayed. Extensions of this work will need to

incorporate longitudinal design to better assess AL-de-

pendent change in psychosocial function, medication

adherence and HIV disease progression. Future examina-

tion of the extent to which AL interacts with HIV-associ-

ated neurocognitive dysfunction to predict medication

adherence would also build on this and extant HIV litera-

ture [66, 67, 159, 160].

Conclusions

These findings add to the growing body of literature

demonstrating positive and negative psychosocial and

health outcomes associated with dispositional traits in HIV

positive individuals [7, 161–164]. It is important to

acknowledge that assertiveness and difficulty identifying

and describing feelings entails two-way communication

between the patient and individuals outside and within the

extended medical and social support network. Thus, allied

healthcare professionals, i.e., psychotherapists, case work-

ers, nurses as well as physicians, may benefit from emo-

tional awareness, cultural sensitivity, and interpersonal

communication training in order to better promote medi-

cation adherence and psychosocial function in persons

living with HIV disease.
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