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Abstract

Introduction: The most prominent characteristic of adult attention deficit hyperactivity disorder (ADHD) is impulsive behavior and deficits in
executive functions, which require long-term organization and discipline. This may have serious implications in terms of adherence to treatment
among adults living with HIV (PLWH). This study aimed to determine the prevalence of ADHD among non-perinatally infected PLWH and
its effect on adherence to antiretroviral treatment (ART) and scheduled appointments.

Methodology: The PLWH admitted to our centers between January 2012 and February 2016 were invited to the study. ADHD diagnosis was
made according to the novel criteria guided interviews. The first ART interruption for > 6 days per month (< 80%) was defined as ‘“ART-
event’’ and the first non-attendance of any scheduled appointment was defined as ‘‘appointment-event’’. Kaplan-Meier plot with a Log-rank
test was used for event-free adherence (EFA).

Results: Twenty-five patients out of 85 were diagnosed with ADHD (29.4 %) which was significantly higher than the highest percentage
reported (7.3 %) for the general population (p < 0.0001). Both ART-event (p = 0.0002) and appointment-event (p = 0.02) were significantly
higher among ADHD participants compared to those without. Additionally, both ART-EFA (p = 0.00014) and appointment-EFA (p = 0.023)
were significantly shorter among ADHD participants compared to those without.

Conclusion: ADHD is significantly higher in adult PLWH and people with ADHD had a significant tendency for non-adherence to ART and
follow-up. Screening for ADHD as well as providing treatment when required would be beneficial to achieve and maintain virologic success.

Key words: adherence; antiretroviral therapy; appointment adherence; human immunodeficiency; virus; attention deficit hyperactivity
disorder.
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Introduction transmission rates and a higher quality of life for PLWH

Human immunodeficiency virus (HIV) infection is
a chronic condition, which requires regular follow-up
and accurate treatment. People living with HIV
(PLWH) can live a long and healthy life with early and
appropriate antiretroviral treatment (ART) if they are
highly adherent to their treatment regimens [1].
Although virologic success rates are high with novel
antiretroviral drugs due to easier dosing regimens and
fewer side effects compared to historical drugs, the
level of adherence drops as the duration of treatment is
prolonged for life long [2]. However, adherence to
treatment has a pivotal role in achieving virologic
suppression, which is associated with lower

[3]. Earlier studies showed that a high level of
adherence (> 95%) was required for virologic success
and that virologic failure rates increased with lower
levels of adherence [4]. However, the global rate of
optimum adherence currently does not exceed 70% [5-
7]. Many obstacles were identified for poor adherence
such as interruption of drug access, adverse drug events,
psychological problems, forgetfulness, and fear of
stigma and discrimination [8-11]. On the other hand,
various studies reported a higher prevalence of
psychiatric disorders among PLWH compared to the
general population [12,13]. A meta-analysis indicated
that depression and anxiety disorders were two-fold
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higher among PLWH compared to the general
population [14]. Additionally, the psychiatric morbidity
among PLWH showed that 24% of the cases had mood
disorders, 19% had major depressive disorder, 1% had
anxiety disorder, 7% had adjustment disorder, 1% had
psychotic disorder and 17% had a history of substance
abuse [15]. Depression, cognitive disorders, alcohol
and substance abuse have been reported to be associated
with poor prognosis in addition to ART non-adherence
[16-20].

Attention deficit and hyperactivity disorder
(ADHD) is a condition, which usually develops during
childhood and may result in cognitive and social
problems [21]. However, ADHD is a disorder that can
also be seen in adulthood. Additionally, the most
prominent characteristics of adult ADHD is impulsive
behavior and deficits in executive functions, which
require long-term organization and discipline, unless
they have high motivation [22]. Adolescents with
ADHD have an early sexual debut and similarly,
ADHD in adulthood might have been a factor for
vulnerability to HIV transmission due to ADHD-related
impulsivity [23,24]. Although adults may also suffer
from ADHD it is difficult to recognize during adulthood
because it may have atypical manifestations ranging
from socioeconomic problems to risky sexual behavior
[25-28]. Therefore, adult-ADHD may be an important
comorbidity resulted with a negative effect on
prognosis in PLWH. On the other hand, awareness for
ADHD in adulthood is very limited among HIV
clinicians,  which  usually results with a
misinterpretation of the concentration defect and
carelessness, which usually results with non-adherence
to treatment and to scheduled clinic appointments in
PLWH with ADHD, as a natural personal trait and
missing the opportunity for intervention [29]. Thus,
adult-ADHD may be an important comorbidity to be
screened for in PLWH with a higher prevalence of poor
prognosis associated with ART non-adherence
compared to ADHD negative participants.

A briefreview of the literature for ADHD in PLWH
showed that most of the studies were focused on
children or adolescents with perinatally acquired HIV
infection [24,30-36]. However, up to date only one
cross-sectional study restricted to male participants,
assessed adult-ADHD as an important psychiatric
condition among PLWH in the literature [23]. Despite
this study on restricted sub-population, there is no study
investigating the effects of adult-ADHD over 18 years
of age who have not been perinatally exposed to HIV
[23,24,30-36]. Therefore, adult—ADHD may be a
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hidden factor to be screened for in PLWH with a higher
prevalence compared to HIV negative participants [23].

The aim of this study was to determine the
prevalence of adult ADHD among PLWH who were not
perinatally infected and to assess the relationship
between ADHD and long-term adherence to treatment
and follow-up among PLWH.

Methodology

This study had two primary objectives: (a) to
identify long-term adherence differences in non-
perinatally infected PLWH with and without ADHD
using the method of the event free survival analysis. (b)
to compare the prevalence of ADHD among non-
perinatally infected PLWH with the prevalence in the
general population.

Ethical approval (code — date: 11-9/8 — November
22,2011) was obtained from the Ege University Ethical
Review Board. The study group included PLWH from
Ege University and Izmir Atatiirk Training and
Research Hospital cohorts. All participants who
presented to one of the centers mentioned above
between January 2012 and February 2016 were invited
to join the study without any selection process. All were
informed about the purpose and design of the study.
Participants who accepted to participate in the study
were asked to sign the informed consent form before
taking part and the informed consent was obtained from
all individual participants included in the study. The
Transparent  Reporting of  Evaluations  with
Nonrandomized Designs (TREND) guideline was
followed for the design and reporting of this study [37].

Inclusion and exclusion criteria

Participants with confirmed HIV infection aged 18
years and older were included in the study if they had
no confounding central nervous system disorder or
active psychiatric disease. The exclusion criteria were
withdrawal of consent, perinatal acquisition of
infection, incomplete psychiatric evaluation, having
symptomatic (active) psychiatric comorbidity, not
completing the assessment process.

Diagnosis of Attention deficit and hyperactivity
disorder

In order to assess the lifetime and current Axis I
disorders, the Turkish version of the Structured Clinical
Interview for DSM-1V Axis I Disorders (SCID-I)
[38,39], and the Turkish version of the I7-item
Hamilton Depression Rating Scale [40,41], were
completed for all participating PLWH by a psychiatrist.
In addition, participants self-completed the Turkish

305



Uysal et al. — Effect of ADHD on ART and appointment adherence

version of the State-Trait Anxiety Inventory (STAI)
[42,43]. Turkish version of self-completed 25-item self-
report Wender Utah rating scale (WURS-25), which
was developed to diagnose adult-ADHD was used to
screen for ADHD symptoms [44-46]. Besides, the
Turkish version of WURS-25 which is a reliable and
valid tool for assessing the childhood symptoms of
ADHD in adults was used in addition to screening
questions for possible ADHD in childhood [44,47] .
The participants were evaluated for the presence of
childhood ADHD symptoms according to DSM-IV
diagnostic criteria [45]. In addition to WURS-25 a
validated Turkish version of the Adult ADHD Self-
Report Scale (ASRS) was used [38,48,49]. As detailed
elsewhere it consists of 18 questions investigating adult
ADHD symptoms as reported in the DSM-IV
[38,39,48-51]. Six of these questions, have shown
greater sensitivity and can be used as a separate
screening tool, also known as Short Form-ASRS-
Version 1.1 [51]. In the present study, short form ASRS
was used initially; the complete form of the ASRS was
used in addition to short form ASRS if the confirmation
of the ADHD diagnosis was required [48,49,51].
Positive screening tests are not considered sufficient to
diagnose adult ADHD, but they indicate that further
investigation is required. Therefore, a blinded clinical
reappraisal of the ASRS interviews should also be
completed with additional data, such as the history of
punishment or business problems [52].

All the ADHD-related data mentioned above was
prospectively provided with assessment tools and
interviews with an average of three stages: (a)
descriptive data and HIV related conditions (~20 min).
(b) self-reported surveys (~30 minutes). (c) clinical
interviews by a psychiatrist (~40 minutes), respectively.
Therefore, the evaluation period from invitation to the
study until the diagnosis approximately lasted for at
least 90 minutes per patient. In the case that an active
(symptomatic) psychiatric comorbidity was detected or
if the diagnosis was unclear, a clinical appointment was
made for future psychiatric interview in order to
confirm the diagnosis of adult ADHD. Therefore, the
participants with additional psychiatric confounders
were reevaluated for ADHD after they were treated and
became asymptomatic.

Data definitions

Demographic details such as date of birth, gender,
civil status and occupation were recorded. The total
follow-up time since the HIV diagnosis, total duration
of ART, adherence to ART and to scheduled clinic
appointments, lost-to follow-up, diagnosis of ADHD
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and the rates and duration of the appointment and ART
adherence were recorded for each participant.

Participants who had an interruption in taking any
of their antiretroviral drugs for at least 6 days per month
(< 80% adherence) were defined as ‘““‘ART event’’. The
time (year) from the first ART usage to the date of event
was outcome variable of the event free adherence of the
antiretroviral treatment (ART-EFA).

Participants who did not attend scheduled clinical
appointments without an excuse were defined as
‘‘appointment event’’. If the participants missed the
scheduled clinical appointment, the first date of missing
was recorded clearly [53]. The time (year) from the first
admission to the first date of the event was outcome
variable of the event free adherence the scheduled
clinical appointment (Appointment—-EFA). Those
without an event were censored on the date of their last
follow-up.

Table 1. Characteristics of the participants.
Characteristic or finding n (%) or median (min-max)

Age (years) 38 (23-65)
Gender (Male) 65 (76.5 %)
Marital status

Married 38 (44.7 %)
Single 37 (43.5%)
Divorced 6 (7.1 %)
Widow 4 (4.7 %)
Education time (years) 8 (5-19)

Education level
Elementary education

high school education
University

Employment rate
Self-reported income level

41 (48.2 %)
22 (25.9 %)
22 (25.9 %)
69 (81.2 %)

Very - low 29 (34.1%)
Low 19 (22.4 %)
Moderate 13 (15.3 %)
Normal 5(5.9 %)

Good 19 (22.4 %)

Legal punishment history 15 (17.6 %)

Hamilton depression score 8 (0-39)
STAI Tx-1 46 (20-76)
STAI Tx-2 50 (25-80)
WURS - 25 25 (0-80)
Positive ASRS interview 25 (29.4 %)
ART event 20 (23.5 %)
ART duration (years) 5(1-17)
Appointment event 19 (22.4 %)
Follow-up duration (years) 6 (1-18)

ADHD; attention deficit hyperactivity disorder, ART; antiretroviral
therapy, STAI-tx score; state-trait anxiety inventory text 1 and text 2
score, WURS-25; 25 item Wender Utah rating scale, ASRS; Adult
ADHD Self-Report Scale, ART-event; an interruption in taking any of
their antiretroviral drugs for at least 6 days per month, Appointment—
event; an interruption in attending to the scheduled clinical appointments
without an excuse.
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Statistical analysis

Numbers and percentages were used for categorical
data in descriptive analyses. The highest percentages
for the normal population were compared with
percentages in the study with the One Sample Chi-
square Test. Continuous data were classified as
parametric and non-parametric with skewness—kurtosis,
Kolmogorov—Smirnov test, standard deviation/mean
percentages and histogram graphics with normal
distribution lines. For parametric and non-parametric
data mean + standard deviation with Student’s T Test
and median (min—max) values with Mann-Withney U
Test were used respectively. Categorical data were
compared with the chi-square or (if needed) the Fisher’s
exact tests. The rates of the ART-event and
Appointment—event in participants with and without
ADHD were compared with the Chi-square test. The
probabilities of EFA were analyzed using the plots and
methods of Kaplan—Meier and were compared using the
Log-rank test [54]. All p values were two-tailed.
Statistically significant differences were assessed at an
alpha level of <0.05.

Results

A total of 85 PLWH (20 females and 65 males)
were included in the study and twenty-five participants
(29.4 %) were diagnosed with ADHD. This rate (29.4
%) was significantly higher than the highest percentage
reported for ADHD for the general population 7.3% (y°
=61.413 p<0.0001) [52].

The characteristics and findings of the participants
are shown in Table 1.

The state anxiety scores (STAI Text-1) for
participants with and without ADHD were 47 + 12 and
46.7 + 13.7, respectively (p = 0.920). The trait anxiety
scores (STAI Text-2) for participants with and without
ADHD were 50.6 = 11.7 and 49.2 + 10.4, respectively
(p=10.586). The median Hamilton depression scores for
participants with and without ADHD were 9 (min O,
max 9) and 7 (min 0, max 30), respectively (p = 0.136).
The median WURS-25 for participants with and
without ADHD were 39 (min 7, max 80) and 19 (min:
0, max 74), respectively (p =0.00017). At the end of the
assessment with ASRS and DSM interviews, twenty-
five participants (29.4 %) were positive for ADHD.

During the follow-up period there were 20 (23.5 %)
events of ART, with 13 events in ADHD participants
and 7 events in non-ADHD participants (52 % vs. 11.7
%, Chi-Square, p = 0.0002). Kaplan—Meier plot with
log-rank test demonstrated that the ART-EFA was
significantly shorter among ADHD participants
compared to those without (p = 0.00014) (Figure 1).
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Figure 1. Event free antiretroviral treatment adherence among
participants with and without attention deficit and hyperactivity
disorder.
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Participants who had used antiretroviral treatment (ART) for at least 15
days and had had an interruption in taking any of their antiretroviral
drugs for at least 6 days in a month (< 80% adherence) were defined as
event (ART non-adherence). Kaplan—Meier plots and log-rank tests
demonstrated that event free antiretroviral treatment adherence (ART —
EFA) was significantly shorter among ADHD participants compared to
those without (Log-rank, y* = 14.481, p = 0.00014). ADHD; attention
deficit and hyperactivity disorder, "ADHD, YNon-ADHD.

The mean duration of event free adherence in
participants with and without ADHD was 8.4 (95% CI:
6.2 — 10.6) and 14.6 (95% CI: 13 — 16.2) years,
respectively (Figure 1).

During the follow-up period there were 19 (22.4 %)
events of appointment, with 10 events in ADHD
participants and 9 events in non-ADHD participants
(40% wvs. 15 %, Chi-Square, p = 0.02). The
appointment-EFA was significantly shorter among
ADHD participants compared to those without (p =
0.023) (Figure 2). The mean duration of event free
adherence in participants with and without ADHD was
10.8 (95% CI: 8.4-13.2) and 15.1 (95% CI: 13.4-16.8)
years, respectively (Figure 2).

Discussion

HIV infection has become a manageable chronic
condition with the recent achievements in antiretroviral
treatment. The duration and quality of life of the PLWH
who initiate early antiretroviral treatment, attend
scheduled appointments regularly and have long-term
adherence to treatment is almost equivalent to those
who are HIV negative [55]. Although full adherence to
ART was defined as > 95% a recent analysis reported
that virologic success with novel drugs could be

307



Uysal et al. — Effect of ADHD on ART and appointment adherence

achieved with adherence rates as low as to 80%
[4,5,23]. However, adherence rates lower than 80%
may result in virologic failure and resistance to
antiretroviral drugs leading to the development of
opportunistic diseases and restricting future treatment
options [56-58]. Non-adherence to antiretroviral
treatment also has social consequences, such as ongoing
transmission of HIV and increased medical costs due to
a high level of morbidity and mortality [59,60]. Failure
to attend clinical appointments also may have negative
outcomes such as delays in detecting and addressing
laboratory abnormalities, especially virologic failure.
Besides, non-attendance to clinical visits may cause
delays in getting ART prescriptions on time [61].

Many obstacles were defined that prevented access
to ART such as depression, cognitive disorders, alcohol
abuse, substance abuse, lack of social support, lack of
uninterrupted social security, interruptions in the drug
supply, treatment fatigue, number of pills and drug side
effects [10,17-19]. Although novel antiretroviral drugs
are easier to use and have fewer side effects compared
to historical drugs, full adherence rates globally are still
lower than 70 % [5-7]. This study showed that ADHD
might be a major factor to have a negative influence on
adherence to treatment and attendance to the scheduled
follow-up procedures in PLWH.

Attention deficit and hyperactivity disorder among
adults has a range of manifestations from
socioeconomic problems to risky sexual behavior [25].
Hyperactivity of younger ages usually diminishes in
time being replaced with different manifestations that
may be confused with other mental conditions [62,63].
Attention deficit becomes the major manifestation
compared to hyperactivity in nine out of ten adult
participants with ADHD and it usually manifests as
disorganization, forgetfulness, distractibility, and poor
school and work performance [62-65]. ADHD among
PLWH was studied mostly in children and adolescents
with perinatal exposure to HIV and up to date, ADHD
was not listed as a psychiatric condition to create a
barrier to adherence among patients with no perinatal
HIV exposure [24,30-36]. Only one cross-sectional
study that studied adult-ADHD among PLWH reported
that participants with ADHD were less likely to be
adherent to ART than those without; however, the study
had a major limitation to include only male PLWH [23].
Our study clearly showed that ADHD was significantly
more prevalent among PLWH than in the general
population and that there was no gender-related
difference [23,66,67]. In addition, we showed that not
only there was non-adherence more common among
participants with ADHD, but it also developed earlier
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Figure 2. Event free appointment adherence among participants
with and without attention deficit and hyperactivity disorder.
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Participants who did not attend scheduled clinical appointments
without an excuse were defined as an event (appointment non-
adherence). Kaplan—Meier plots and log-rank tests demonstrated that
event free appointment adherence (Appointment—EFA) was
significantly shorter among ADHD participants compared to those
without. (Log-rank, 3> = 5.158, p = 0.0231). ADHD; attention deficit
and hyperactivity disorder, ADHD, YNon-ADHD.

compared to those without. Since the management of
HIV infection requires strict discipline, an early
diagnosis of ADHD that manifests with disorganization
and forgetfulness, is crucial for the proper management
of the HIV-infected patient.

Adults with ADHD that present to psychiatry
clinics are usually diagnosed with major depression,
generalized anxiety disorder, obsessive compulsive
disorder in addition to their major diagnosis and they
usually present to the clinic with symptoms related to
those co-morbidities [62]. Moreover, conditions such as
alcohol abuse (58.9 %), and suicide attempts (38.5%)
are common among people with ADHD, which also
contribute to the tendency of non-adherence [62]. This
study pointed out that ADHD might create a serious risk
for non-adherence to long-term ART usage, and to non-
attendance to regular follow-up.

A high rate of adherence to antiretroviral treatment,
which eventually results in a high treatment success
rate, requires close contact between the HIV clinician
and the psychiatrist. Considering that ADHD in adults
may have different manifestations and atypical
symptoms compared to children and adolescents, and
that it may be obscured by the manifestations of co-
morbid mental conditions, the diagnosis is likely to be
missed in PLWH.
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This study has several limitations that we
considered when reviewing the results. First, this study
did not show a correlation between other psychiatric co-
morbidities and non-adherence. This may be attributed
to the fact that we did not include patients with active
psychiatric conditions until they underwent remission.
According to the planned methodology it was possible
to control the confounding effects of psychiatric co-
morbidities and CNS related pathologies. However,
other cases with factors that could negatively influence
adherence were not taken into account and not included
in the study. A second limitation is that, the dose-taking
adherence was assessed by medical records of the
clinician based on self-reporting by the patient.
However, the technic of the ‘‘medical record of self-
reporting’” cannot be similar as the technic of the
“‘measurement with the electronic monitoring cap
attached to one of the pill bottles’” [68].

Conclusion

The early initiation and the long-term maintenance
of antiretroviral treatment requires full dedication and
strict adherence in order to achieve long-term
suppression. However, non-adherence to treatment and
non-attendance to scheduled clinical visits are
significantly more common and developed -earlier
among PLWH diagnosed with adult-ADHD compared
to those without. Therefore, adult—ADHD may be
considered a serious and hidden obstacle to the success
of treatment among adults living with HIV. Early
screening of PLWH for adult—ADHD as well as
providing adequate support and treatment when
required would be beneficial to ensure full adherence to
ART and to achieve and maintain virologic supression.
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