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Abstract:

Background:

Resilience of perinatally HIV-infected youth in European countries is poorly studied. Life satisfaction and expectations for adulthood
are rarely examined.

Objective:

This cross-sectional, descriptive study of a French cohort of 54 perinatally HIV-infected adolescents raised in France (age 14-20
years) aimed to (1) evaluate their psychosocial adjustment, (2) identify their expectations for adulthood and (3) delineate risk and
protective factors associated with mental health, life satisfaction, and HIV-1 viral load level.

Method:

Medical evaluation, psychological semi-structured interview, and self-report questionnaires were used.

Results:

All the adolescents had been receiving Highly Active Anti-Retroviral Therapy (HAART) for 9 to 11 years and 2/3 were healthy with
controlled viral load (<50 copies/mL). The majority had medium to high levels of life satisfaction. They viewed HIV as having only
minor  impact  on  their  current  daily  life  and  had  positive  expectations  for  adulthood.  However,  46%  exhibited  psychiatric
symptomatology. Multivariable analysis showed that having a deceased parent and current worries about HIV were substantial risk
factors for psychiatric symptoms. Having two living parents and being satisfied with life were protective factors for mental health.
Good quality of caregiver-adolescent relationships and high life satisfaction were significant protective factors for controlled viral
load.
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Conclusion:

These data indicate psychosocial resilience among perinatally HIV-1 infected adolescents with 10 years of HAART treatment. These
findings  demonstrate  the  influence  of  life  satisfaction,  parent’s  life  status  and  quality  of  caregiver-adolescent  relationships  on
resilience and health outcomes in these patients. We conclude that healthcare providers should attend to these factors.

Keywords: Family relationships,  France, HIV-1 adolescents,  Life satisfaction, Mental health,  Psychological resilience, Vertical
infectious disease transmission, Viral load.

INTRODUCTION

Highly Active Anti-Retroviral Therapy (HAART) has changed the HIV-1 infection from a terminal illness into a
chronic condition with long-term stability, allowing most perinatally infected adolescents the transition into adulthood
[1, 2]. Many of them have never experienced illness and live today with healthy parents. Therefore, their perceptions of
the infection may be less negative than reported for adolescents before HAART was available. Studies of adolescents
and young adults in this new context have yielded unclear findings regarding their psychosocial adjustment. Although
studies have consistently demonstrated higher rates of psychiatric disorders in perinatally HIV-infected adolescents as
compared to youth in the general population [3 - 10], variability in methods and culture across studies have detected
numerous factors associated with emotional problems and well-being [3, 11 - 23]. To date studies have focused on risk
for psychopathology. Little is known about protective factors that might contribute to psychosocial resilience in these
youth as they mature and take on adult roles [3]. Finally, age at time of HAART introduction and differences in the
number of years spent in good health may influence the adolescents’ perceptions of their HIV status. Few studies of
perinatally HIV-infected adolescents who experienced the two periods, before and after availability of HAART, have
investigated the possible long-term negative impact of HIV stigma and past traumatic experience with the disease in
these adolescents/young adults who have been healthy for the last 10 to 20 years. Nowadays this context becomes more
and more familiar in developing countries such as Sub-Saharan Africa where access to HAART treatment has been
widely  available  for  the  last  10  years.  Children’s  and  adolescents’  perceptions  of  the  virus  and  their  resilience  to
treatment deserve major attention from health professionals in these countries [21 - 23]. National or local protocols for
Pediatric HIV/AIDS Cohort Study enrolling young adult participants for long-term follow-up are developed in several
countries [24, 25]. Some have been published but most of them are still at the stage of data collection at the present time
[24].

Resilience of perinatally HIV-infected youth in European countries is poorly studied [19, 26, 27]. Life satisfaction
and expectations for the future are rarely examined. We performed a cross-sectional study of psychosocial adjustment
among perinatally HIV-infected adolescents living in France who were born approximately 10 years before HAART
was introduced for children in France in 1996. This study aimed to (1) evaluate psychosocial adjustment, mental health
functioning and life satisfaction in the adolescents, (2) identify their life expectations for the future, and (3) delineate
both risk and protective factors associated with a) mental health, b) life satisfaction, and c) HIV-1 viral load (VL) level.
This group of adolescents belongs to a generation of patients who will not exist any longer in developed countries since
HAART has been widely provided to newborn children and their parents since 1996. Moreover, improved treatment of
HIV-infected  parents  prevents  their  children  from  becoming  orphans.  Therefore  the  next  generation  of  perinatally
infected adolescents will have a different experience and profile than those described in our study. Today our findings
may contribute to better understanding and earlier screening of mental health and life satisfaction in perinatally HIV-
infected  adolescents,  allowing  earlier  referral  to  intervention  programs  to  improve  health  outcomes,  especially  in
developing countries where HAART is now available.

METHODS

Setting and Subjects

Patients born between June 1, 1986, and December 31, 1992, and currently obtaining medical care at the external
clinics of the Pediatric Department of one hospital in Paris, France, were eligible for inclusion in the study. Patients
with HIV acquired through sexual contact or blood transfusion were excluded. All participants were aware of their HIV
status and the maternal route of transmission.

Procedures

Data were collected between June 2005 and December 2007, on the day of a routine clinical evaluation by their
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pediatrician.  Participants  were  interviewed  by  one  trained  clinical  psychologist  and  completed  several  self-report
questionnaires at the end of the interview. The psychologist had not previously met the adolescents. Socio-demographic
and medical information was extracted from the medical record and completed by the pediatrician on standardized case
report forms. Viral load, CD4%, Centers for Disease Control (CDC) stage, and antiretroviral therapy were assessed and
recorded during the same time period, ±1.5 month, as the psychological evaluation. The 1994 Revised Classification
System  for  Human  Immunodeficiency  Virus  Infection  in  Children  Less  Than  13  years  of  Age  was  used  with  the
following  categories:  N:  No  sign/symptom,  A:  Mild  signs/symptoms,  B:  Moderate  signs/symptoms,  C:  severe
signs/symptoms  [28].

Measures

Mental Health, Family Functioning and Caregiver-adolescent Relationships

Adolescents  with  sufficient  psychiatric  symptomatology  to  impair  daily  functioning  were  referred  by  the
pediatrician  to  the  psychiatrist  for  psychiatric  evaluation  and  treatment.  It  was  not  possible  to  refer  the  parents  or
caregivers to the psychiatrist for evaluation. Therefore, psychiatric diagnosis in the caregiver was recorded as present
only if both the pediatrician and the psychologist judged the caregiver’s psychiatric symptoms to be associated with
functional impairment.

Quality of family functioning and parent/caregiver-adolescent relationships were rated according to The Circumplex
Model of Marital and Family Systems [29]. Family functioning was coded according to cohesion and flexibility criteria.
Ratings for cohesion were: 1. disengaged/disconnected, 2. enmeshed, 3. cohesive. Ratings for flexibility were: 1. rigid,
2.  chaotic,  3.  flexibility,  adaptability,  managing conflicts.  A final rating combining cohesion and flexibility criteria
allowed to rate the family either as: “unhealthy/dysfunctional” or as “healthy/functional”.

The quality of the relationships between parent/caregiver and the adolescent was coded as: 1. bad: with conflict,
neglect, distrusting, no communication, disruption, 2. good: managing conflicts, caring, trusting, sharing information
and feelings with each other, enhancing support and autonomy, 3. alternating good and bad. For data analysis, if the
relationship was rated as alternating good and bad, it was coded as bad since it is known that opposite attitudes generate
anxiety and confusion.

Family functioning and quality of parent/caregivers-adolescent relationships were discussed by the pediatrician and
the psychologist  who then agreed on scoring.  Confidence in pediatricians’ ratings was enhanced by their  extensive
knowledge of families since they had followed the adolescents and shared information with caregivers every 3 or 6
months for years from early infancy.

Psychological Interview

A semi-structured in-depth interview with the adolescent was developed for the study with a qualitative exploratory
design  to  assess  psychological  aspects  of  the  disease.  Adolescents  were  queried  regarding:  (1)  quality  of  family
functioning and caregiver-adolescent relationships (2) HIV-related life stressors, (3) HIV-related worries and concerns,
(4) difficulties with treatment if any, (5) romantic relationships, and (6) expectations for their future life as adults. Only
open-ended questions were asked so that no answer could be suggested by the psychologist. The interview guide was
approved by the research team. Free spontaneous answers were fully transcribed for future coding and analysis.

Family functioning and caregiver-adolescent relationships reported by the adolescents were coded in reference to
The Circumplex Model of Marital and Family Systems previously described [29].

HIV-related life stressors reported by the adolescents were coded according to the 10 Elliott DeSorbo’s categories
[4]. In addition, the adolescents were asked whether the event was past (> 1 year) or recent (< 1 year), and whether or
not the event was currently a source of distress. These items were also coded.

Content analysis was conducted to analyze answers to the following question: -Do you currently experience HIV-
related worries and concerns, which ones?- Categories were created according to the contents identified and then listed
from the most to the least frequent.

The same coding procedure was used to analyze the answers to the next question: -Do you have any difficulty with
HIV treatment, which ones?-

Romantic relationships were defined as dating or having dated with a steady boy or girl friend for several weeks
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regardless of having had sex with the partner. If the answer was positive, the adolescent was asked whether they had
engaged in sexual activities. Only if the answer was yes, questions were asked about disclosure of HIV to the partner,
safe practice using condom and safe guidelines in case of broken condom.

Expectations for their future life as adults were elicited with a non-intrusive and open-ended question: -What will be
your life in the future when you are an adult?- For ethical purposes, specific questions were not addressed even when
information in the answers was missing. Answers were coded into 3 categories: anticipation of specific studies and
employment, personal life style, plan to have children or not, or plan to adopt.

Adolescent Self-report Questionnaires

Life  satisfaction.  Life  satisfaction  was  assessed  with  a  10  point  Visual  Analog  Scale.  Adolescents  selected  the
number which best described their current level of life satisfaction, with 10 indicating the highest level of satisfaction.
This question was asked on purpose for all participants at the end of the interview. After the adolescents had indicated a
number from 1 to 10, they were asked to give their reasons for the number selected. Then they were invited to state
what would be required to approach number 10. Irrational wishes, if any, were encouraged to be said and were declared
as deserving full consideration from the interviewer psychologist. The answers to these two secondary questions were
expected to give very important and reliable qualitative insight information regarding how the adolescents felt, what
their  fundamental  needs  were  and  whether  the  latest  were  satisfied  or  uncompleted.  Categories  of  answers  were
identified through content analysis.

Self-esteem.  Adolescent  self-esteem  was  assessed  with  the  Self-Esteem  Inventory  (SEI)  [30].  This  self-report
questionnaire consists of 58 items to which the patient indicates whether the statement is “like me” or “unlike me”. The
items  measure  four  domains:  global  self-esteem,  familial  satisfaction,  peer  relationships,  school  adjustment.  An
additional lie scale evaluates whether the respondent is trying to make the investigator think the respondent is perfect
and  has  no  problem.  The  validity  and  reliability  of  the  French  version  has  been  well  established  and  norms  for  a
reference group of  healthy French youth of  similar  age and gender  to  this  sample have been published [31].  Mean
scores and standard deviations for the reference group were compared to those of participants in this study.

Impact of HIV on daily life. The Perceived Illness Experience Scale (PIE) was developed by C. Eiser to assess how
much cancer illness interferes with 10 areas of the adolescent’s daily living. Subscales include: Physical Appearance,
Interference with Activity, Disclosure, School, Peer Rejection, Parental Behavior, Manipulation (use of illness to get
something), Illness Preoccupations, Diet, and Parents’ Health [32, 33]. The PIE is composed of 40 items of which 4
have been modified and adapted for the HIV-infected population [34].  Each item is rated on a five-point scale and
responses to items in each area are summed to create subscales. A higher score indicates greater negative impact of HIV
status on a particular aspect of daily life. The PIE has demonstrated internal reliability and concurrent validity [32, 33].

Perceived Treatment. Perceived Treatment Inventory (PTI) [34] consists of 11 items derived from the Beliefs about
Medicine  Scale  (BAMS)  developed  by  Riekert  KA [35].  The  items  describe  adolescents’  perceptions  regarding  the
extent to which treatment generates problems in four areas: (1) compliance (1 item), (2) fears and beliefs regarding
adverse effects, both physical and psychological (3 items), (3) complications in day-to-day routines (4 items), and (4)
family and social support (3 items). Each item is rated on a five-point (1-5) scale and responses to items in each area are
summed to create subscores. The total score is the sum of all items. A high score means that treatment generates more
serious problems in the four areas assessed.

Statistical Analyses

Variables were summarized as proportions for categorical variables and as the median and interquartile range (IQR)
or the mean and standard deviation (SD) for continuous variables. We used the chi-square test or Fisher’s exact test to
compare  categorical  variables,  the  Mann-Whitney  test  to  study  the  association  of  one  continuous  variable  and  one
categorical variable, T-tests to compare Coopersmith Self-Esteem scores between adolescents with HIV infection and
the French reference group of healthy youth.

Univariable and multivariable logistic models were used to identify factors associated with psychiatric symptoms,
life satisfaction, and level of VL in those under HAART. The following factors were considered: Gender; Parents' life
status;  Primary caregiver  of  adolescent;  Being held  back in  school;  Parents'  country  of  origin;  Caregivers'  income;
Caregiver-adolescent  relationships;  Psychiatric  disorder  in  the  parents/caregivers;  Unresolved  past  HIV-related  life
stressors; HIV-related worries and concerns; Life expectations in the future; Psychiatric symptoms in the adolescent;
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Life satisfaction. Statistical significance was set at p<0.05.Variables with univariable p values below 0.10 were then
entered in backward multivariable logistic models. The SPSS software package version 18.0 for Windows (SPSS Inc.,
Chicago, IL, USA) was used for all analyses.

Ethics

The study was approved by the Institutional Review Board of Necker-Enfants Malades hospital. Adolescents and
their legal guardians gave their assent/consent for participation.

RESULTS

Demographics and Medical Characteristics

Among 79 eligible adolescents, 58 gave their assent/consent to participate, representing 74% of those eligible; four
of these dropped out prior to completing the study measures, leaving a final sample of 54 participants. No significant
differences were found in terms of demographic and medical variables between the 58 adolescents enrolled and the 21
eligible subjects who declined participation (data not shown).

The 54 adolescents ranged in age from 14 to 20 ans. All of them had been living between 4 to 10 years before
HAART  introduction.  Of  them  63%  had  never  been  sick  (N  or  A  coding  for  CDC).  At  the  time  of  psychological
evaluation, 50 had been under HAART treatment since 1996 and were currently receiving HAART. Viral load was
controlled (VL<50copies/mL) in 63%. Regarding the four others, treatment had been stopped between 1 to 3 years
before  the  time  of  psychological  evaluation  because  of  poor  adherence  and  1  had  never  been  treated.  Of  the  54
adolescents, 72% were living with at least 1 biological parent; 13% were orphaned by both parents, 43% by one parent,
and both parents were living for 44%. Of the total group, 80% were native from France, 18% from Maghreb or Sub-
Saharan Africa, and 2% unknown. School education was normal for age in 81%. Caregiver income was low in 50%,
middle to high in the others. More details are presented in Table 1.

Table 1. Socio-demographics and medical characteristics.

Variables Total N=54
Gender - n (%)
 Male 23 (43%)
 Female 31 (57%)
Age (years), median (range) 16 (14-20)
Parents HIV status - n (%)
 2 parents HIV+ 18 (33%)
 Mother HIV+, Father HIV- 25 (46%)
 Mother HIV+, Father unknown 11 (20%)
Parents' life status - n (%)
 2 parents living 24 (44%)
 1 parent deceased, 1 parent living 23 (43%)
 2 parents deceased 7 (13%)
Primary caregiver of adolescent - n (%)
 Biological parent(s) 39 (72%)
 Extended family 5 (9%)
 Foster parents 7 (13%)
 Institution 1 (2%)
 Independent adolescent 2 (4%)
Family constitution - n (%)
 Family of origin without siblings 11 (20%)
 Family of origin with siblings 29 (54%)
 Reconstituted families with half siblings 14 (26%)
Caregiver income - n (%)
 Low 27 (50%)
 Middle 20 (37%)
 High 7 (13%)
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Variables Total N=54
School level or Activity - n (%)
 Junior High School 19 (35%)
 High School 19 (35%)
 Trade school /vocational training 14 (26%)
 Special education 2 (4%)
 Employed 1 (2%)
Being held back in school - n (%)
 2 years held back or more 10 (19%)
 normal range for age 44 (81%)
Native from - n (%)
 France 43 (80%)
 Maghreb, Sub-Saharan Africa, others 10 (18%)
 Unknown 1 (2%)
Parents native from - n (%)
 Europe, Maghreb, others 36 (67%)
 Sub-Saharan Africa 18 (33%)
Centers for Disease Control* stage - n (%)
 N or A 34 (63%)
 B or C 20 (37%)
Past severe medical event - n (%) 20 (37%)
Antiretroviral therapy – n (%) 50 (93%)
Viral load (copies/ml) - n (%)
 < 50 34 (63%)
 > 50 20 (37%)
CD4% - n (%)
 > 25 30 (56%)
 < 25 24 (44%)
*1994 Revised Classification

Ratings  indicated  that  a  psychiatric  disorder  associated  with  functional  impairment  was  present  in  at  least  one
parent/caregiver  for  28  participants  (52%).  Twenty  five  (46%)  of  the  adolescents  had  psychiatric  symptomatology
associated with functional impairment. Anxiety and major depression were the most frequent. Among the total group 4
(0,74%)  were  currently  treated  with  medication  prescribed  by  the  psychiatrist.  Types  of  psychiatric  symptoms  are
presented in Table 2.

Table 2. Family characteristics and adolescents' life stressors.

Variables Total N=54
Psychiatric symptoms with impairment in the adolescents - n (%)
 Absent 29 (54%)
 Present 25 (46%)
Type of psychiatric symptoms in the adolescents* - n (%) 42 (77%)
 Anxiety 5 (9%)
 Disthymic 7 (13%)
 Major depression 9 (17%)
 Mood disorder with hallucinations 3 (5%)
 ADHD 1 (2%)
 Conduct oppositional defiant 0 (0%)
 Illicit substance use 0 (0%)
Psychiatric disorder in the parents/caregivers - n (%)
 No disorder 26 (48%)
 > 1 disorder 28 (52%)
Type of psychiatric symptoms in the parents/caregivers
 Anxiety 16 (28%)
 Depression 11 (20%)

(Table 1) contd.....
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Variables Total N=54
 Behavioral and antisocial disorder 6 (11%)
 Psychotic disorder with delirium/hallucinations 4 (7%)
 Illicit substance use 1 (2%)
Family functioning (adolescent rating)
Healthy/Functional 45 (84%)
Unhealthy/Dysfunctional 9 (16%)
Family functioning (pediatrician/psychologist rating)
Healthy/Functional 42 (77%)
Unhealthy/Dysfunctional 12 (23%)
Caregiver-adolescent relationships (adolescent rating)
Good 40 (74%)
Poor 14 (26%)
Caregiver-adolescent relationships (pediatrician/psychologist rating)
Good 40 (74%)
Poor 14 (26%)
Past HIV-related life stressors - n (%)
 No 29 (54%)
 Yes 25 (46%)
Type of past HIV-related life stressors** - n (%)
 Parent’s death 14 (26%)
 Mother severe illness 4 (7%)
 Family problem (multiple separations, rejection) 4 (7%)
 Fear of dying 3 (5%)
 Rejection from others after disclosure 1 (2%)
 Progression of the disease 1 (2%)
Unresolved past HIV-related life stressors - n (%) 14 (26%)
Recent HIV-related life stressors - n (%)
 No 40 (74%)
 Yes 14 (26%)
*4 adolescents had been referred to a psychiatrist and were currently treated **some adolescents had several stressors

Psychological Adjustment and Life Expectations Based on Psychological Interview

Family functioning was rated as healthy and functional by 84% of the adolescents, with a 93% agreement with the
paediatricians/psychologist ratings.

Caregiver-adolescent relationships were perceived as good by the adolescents in 74%, with a 100% agreement with
the paediatricians/psychologist.

Half of the adolescents reported past or recent HIV-related life stressors (Table 2). Death of a parent, reported by
31%, was the most common life stressor. Past (more than 1 year ago) HIV-related life stressors were reported by 46%.
Among those, 26% perceived that they continued to be negatively affected by the past stressors.

The majority of adolescents (74%) reported one or more current HIV-related worries or concerns: disclosure of
HIV-infection to others (39%), fear of transmitting HIV (33%), difficulty with treatment and follow up (30%), grief
regarding their HIV status (28%), fear of disease progression and death (22%). Regarding their future life as adults, 4
adolescents (7%) reported worry that they would not marry and have children and 4 others (7%) feared they would be
denied a job or a bank loan.

Approximately half  (48%) of  the  adolescents  reported having difficulty  with  HIV treatment.  The most  common
difficulties  (reported  by  15)  were  psychological  in  nature  and  included  feeling  frustrated  by  pressure  to  take  HIV
medication year after year and anxious about the need to hide from their peers when they were taking medication. Side
effects and inconveniences associated with treatment were reported by 9.

Responses  to  the  clinical  interview  indicated  that  37%  had  not  experienced  a  romantic  relationship,  39%  had
experienced  one  intimate  relationship,  and  24%  had  experienced  several.  Among  the  34  adolescents  having  had  a
boy/girlfriend, only 9 had disclosed HIV. Of the 54 adolescents, 12 (5 girls and 7 boys, aged 14 to 19 years) had had
sexual intercourse one or more times. Of those 12, 4 (3 girls and 1 boy) reported disclosure of HIV infection to the

(Table 2) contd.....
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partner; sexual practices were reported with use of a condom in 8 (6 boys and 2 girls), intermittent in 2, and unknown in
2. Four knew the guidelines in case of a broken condom and 6 others asked for this information. Overall, 13 of the 54
adolescents asked for safety guidelines in case of broken condom.

Regarding their personal living conditions in the future, 44% of the adolescents expected to live with a partner of
the opposite sex, 6% planned to live alone, 4% had mixed wishes, and 46% did not mention anything or did not know.
A desire to have their own children by birth was spontaneously brought up by 48%, while 4% were willing to adopt, 7%
had decided not to have children, 11% had mixed feelings or no opinion, and 30% did not mention having children.
Among the 54 adolescents, 12 boys/girls (22%) feared mother-child transmission. Therefore, 6 of these adolescents did
not plan to have children but the 6 others were determined to have children despite the risk. Among all the adolescents,
7 (13%) were aware of existing medical techniques to procreate with a partner safely; these seven were determined to
have children. Regarding employment, 48 of the 54 adolescents expected to find productive work as adults, many at
upper level jobs.

Psychological Adjustment Based on Questionnaires

Life Satisfaction

On the analog scale (1-10) of life satisfaction, none of the participants rated their satisfaction below 4. The mean
rating was 7.05. According to the content analysis of the qualitative answers given to explain the number selected,
numbers from 7 to 10 described the adolescents satisfied with their lives, numbers from 6 to 4 described the unsatisfied.
The majority (63%) rated their life satisfaction between 7 and 10. In the clinical interview, adolescents with ratings of 8,
9 and 10 stated that they were quite satisfied with their lives and did not regard HIV as interfering with their lives.
Adolescents with satisfaction ratings of 7 mentioned difficulties related to HIV or family but had developed strategies to
cope with these problems and were relatively satisfied with their lives. Finally, those with ratings below 7 attributed
their low satisfaction to HIV or to psychosocial vulnerabilities including mother’s absence and loss of positive self-
image (37%). To the question: -What would you need to approach number 10 and be very satisfied with your life?-, the
20 adolescents who had low life satisfaction expressed the following wishes: “to be not ill and tired, to be rid of the
virus and the disease in order to live a normal life, to be untroubled and relaxed, self-confident as others, to have my
mother alive and healthy”.

Self-esteem

On  the  Coopersmith  Self-Esteem  Inventory  (SEI),  the  mean±sd  Total  scores  were  significantly  higher  for
adolescents  with  HIV  (36.4±7.2)  as  compared  to  the  published  norms  for  French  youth  (33.35±8.97,  p<0.03).  In
addition, ratings by adolescents with HIV were significantly higher than those of the French reference group, on the
subscales for Peer Relations, 6.4±1.3 versus. 5.67±1.94, p<0.03; Family Satisfaction, 6.1±1.9 versus 4.92±, p<0.01; and
School  Adjustment,  4.8±2.0  versus  4.12±1.95,  p<0.03.  Adolescents  with  HIV did  not  differ  significantly  from the
reference group on the subscale for Global Self-esteem, p=0.47. Responses on the Lie Scale were within normal range,
indicating valid responding.

Impact of HIV on Daily Life

On  the  Perceived  Illness  Experience  Scale  (PIE),  the  perceived  impact  of  illness  was  greatest  on  subscales
representing  HIV Disclosure,  Illness  Preoccupations,  and  Parent  Health.  However,  even  in  these  areas  the  average
rating was below the midpoint on the rating scale, indicating that adolescents viewed the impact as modest. Ratings in
the  other  areas  indicated  that  the  adolescents  perceived  only  minimal  impact  of  HIV on  peer  relations  (rejection),
school, parent behavior, activities, diet, or appearance.

Perceptions of Treatment

On  the  Perceived  Treatment  Inventory  (PTI),  adolescents  reported  some  difficulty  with  medications,  primarily
related to interference with daily activities, but rated themselves as having good treatment adherence. They had low
scores on the subcales Family/Social Support and Fears about Medication, indicating that these domains were not a
source of difficulties.

Factors Associated with Psychiatric Symptoms

Univariable  analysis  showed  that  quality  of  caregiver-adolescent  relationships,  unresolved  HIV-related  life
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stressors,  current  difficulty  with  treatment  and  uncontrolled  viral  load  were  statistically  significant  predictors  of
psychiatric symptoms at the p<0.05 level.

Multivariable analysis with all predictor variables in the model showed that the presence of psychiatric symptoms
was significantly associated with having a deceased parent,  current worries and concerns about HIV and a low life
satisfaction  (Odds  ratio  -OR:13.2,  probability  of  a  type  error  -p=0.010;  OR:18.8,  p=0.025;  OR:34.4,  p=0.001,
respectively),  (Table  3).

Table 3. Univariable and multivariable logistic regression analysis of factors associated with psychiatric symptoms.

Variables
Univariable analysis Multivariable analysis

Disorder Absent Disorder Present
p-value OR (95% CI) p-value

(n=29) (n=25)
 Gender 0.057
 Male (n=23) 70% 29%
 Female (n=31) 42% 58%
 Parents' life status 0.031
 2 parents living (n=24)
 At least 1 parent deceased (n=30)

71%
40%

29%
60%

1
13.2 (1.9 - 93.4) 0.010

 Primary caregiver of adolescent 0.622
 Biological parents (n=39) 56% 44%
 Extended family (n=5) 60% 40%
 Foster parents/Institution/independent (n=10) 40% 60%
 Being held back in school 1.000
 Normal range for age (n=44) 55% 45%
 2 years held back or more (n=10) 50% 50%
 Parents' country of origin 0.394
 Europe, Maghreb, others (n=36) 58% 42%
 Sub-Saharan Africa (n=18) 44% 56%
 Caregivers' income 0.586
 Low (n=27) 48% 52%
 Middle/High (n=27) 59% 41%
 Caregiver-adolescent relationships (pediatrician rating) 0.017
 Good (n=40) 64% 36%
 Poor (n=14) 27% 73%
 Psychiatric disorders in the parents/caregivers 0.597
 No disorder (n=26) 58% 42%
 >1 disorder (n=28) 50% 50%
 Unresolved past HIV-related life stressors <0.001
 No (n=40) 73% 27%
 Yes (n=14) 0% 100%
 HIV-related worries and concerns 0.060

 No (n=14)
 Yes (n=40)

79%
45%

21%
55%

1
18.8 (1.6 –

242.0) 0.025

 Difficulty with treatment 0.010
 No (n=25) 72% 28%
 Yes (n=25) 32% 68%
 Viral load 0.049
 <50 cp/ml (n=34) 65% 35%
 >50 cp/ml (n=20) 35% 65%
 Life satisfaction <0.001
 Satisfied (n=34) 74% 26% 1

 Dissatisfied (n=20) 20% 80% 34.4 (4.5 –
262.9) 0.001

OR: Odds ratio; CI: Confidence interval; p-values<0.10 in the univariable analysis were included in the multivariable analysis
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Factors Associated with Life Satisfaction

Unresolved past HIV-related life stressors, difficulty with treatment and uncontrolled viral load were statistically
significant at the p<0.05 level in univariable analysis.

In multivariable analysis, a higher risk of low life satisfaction was associated with psychiatric symptoms and being
2 years held back in school as compared to having good mental health and being in normal range for age in school
(OR:13.0, p=0.044; OR:41.3, p=0.001), (Table 4).

Table 4. Univariable and multivariable logistic regression analysis of factors associated with life satisfaction.

Variables
Univariable analysis Multivariable analysis

Satisfied Dissatisfied
p-value OR (95% CI) p-value

(n=34) (n=20)
 Gender 0.169
 Male (n=23) 74% 26%
 Female (n=31) 55% 45%
 Parents' life status 0.396
 2 parents living (n=24) 71% 29%
 At least 1 parent deceased (n=30) 57% 43%
 Primary caregiver of adolescent 0.505
 Biological parents (n=39) 64% 36%
 Extended family (n=5) 80% 20%
 Foster parents/Institution/independent (n=10) 50% 50%
 Being held back in school 0.028
 Normal range for age (n=44) 70% 30% 1
 2 years held back or more (n=10) 30% 70% 13.0 (1.1 - 156.0) 0.044
 Parents' country of origin 0.233
 Europe, Maghreg, others (n=36) 69% 31%
 Sub-Saharan Africa (n=18) 50% 50%
 Caregivers' income 0.398
 Low (n=27) 56% 44%
 Middle/High (n=27) 70% 30%
 Caregiver-adolescent relationships (pediatrician rating) 0.108
 Good (n=40) 69% 31%
 Poor (n=14) 47% 53%
 Psychiatric disorders in the parents/caregivers 1.000
 No disorder (n=26) 62% 38%
 >1 disorder (n=28) 64% 36%
 Unresolved past HIV-related life stressors 0.003
 No (n=40) 75% 25%
 Yes (n=14) 29% 71%
 HIV-related worries and concerns 0.208
 No (n=14) 79% 21%
 Yes (n=40) 58% 43%
 Difficulty with treatment 0.007
 No (n=25) 84% 16%
 Yes (n=25) 44% 56%
 Viral load 0.010
 <50 cp/ml (n=34) 76% 24%
 >50 cp/ml (n=20) 40% 60%
 Psychiatric symptoms that affect function <0.001
 Absent (n=26) 86% 14% 1
 Present (n=28) 36% 64% 41.3 (4.7 - 363.7) 0.001
OR: Odds ratio; CI: Confidence interval; p-values<0.10 in the univariable analysis were included in the multivariable analysis
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Factors Associated with VL Level in 50 Treated Adolescents

Unresolved past HIV-related life stressors, difficulty with treatment, and psychiatric symptoms in the adolescents
were statistically significant predictors of viral load level at the p<0.05 level.

In  multivariable  analysis,  a  higher  risk  of  uncontrolled  VL  (>  50  copies/mL)  was  found  for  adolescents  who
experienced poor caregiver-adolescent  relationships and poor life  satisfaction (OR:4.9,  p=0.032;  OR:5.5,  p=0.015),
(Table 5).

Table 5. Univariable and multivariable logistic regression analysis of factors associated with viral load level in 50 adolescents
under HAART treatment.

Variables
Univariable analysis Multivariable analysis

<50 cp/ml >50 cp/ml
p-value OR (95% CI) p-value

(n=33) (n=17)
 Gender 0.386
 Male (n=22) 59% 41%
 Female (n=28) 71% 29%
 Parents' life status 1.000
 2 parents living (n=23) 65% 35%
 At least 1 parent deceased (n=27) 67% 33%
 Primary caregiver of adolescent 0.778
 Biological parents (n=37) 65% 35%
 Extended family (n=5) 80% 20%
 Foster parents/Institution/independent (n=8) 63% 38%
 Being held back in school 0.242
 Normal range for age (n=41) 71% 29%
 2 years held back or more (n=9) 44% 56%
 Parents' country of origin 0.121
 Europe, Maghreb, others (n=34) 74% 26%
 Sub-Saharan Africa (n=16) 50% 50%
 Caregivers' income 0.779
 Low (n=27) 59% 41%
 Middle/High (n=23) 67% 33%
 Caregiver-adolescent relationship 0.008
 Good (n=36) 78% 22% 1
 Poor (n=14) 36% 64% 4.9 (1.1 - 21.0) 0.032
 Psychiatric disorders in the parents/caregivers 0.242
 No disorder (n=24) 75% 25%
 >1 disorder (n=26) 58% 42%
 Unresolved past HIV-related life stressors 0.021
 No (n=37) 76% 24%
 Yes (n=13) 38% 62%
 HIV-related worries and concerns 1.000
 No (n=12) 67% 33%
 Yes (n=38) 66% 34%
 Difficulty with treatment 0.072
 No (n=25) 80% 20%
 Yes (n=25) 52% 48%
 Psychiatric symptoms that limit function 0.036
 Absent (n=26) 81% 19%
 Present (n=24) 50% 50%
 Life satisfaction 0.004
 Satisfied (n=32) 81% 19% 1
 Dissatisfied (n=18) 39% 61% 5.5 (1.4 - 21.8) 0.015
OR: Odds ratio; CI: Confidence interval; p-values<0.10 in the univariable analysis were included in the multivariable analysis
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DISCUSSION

The  primary,  unexpected  finding  of  this  study  was  that  the  majority  of  perinatally  HIV-1-infected  adolescents
reported medium to high life satisfaction. They acknowledged HIV-related life stressors and concerns but viewed HIV
as having only minor impact on their peer relationships, school, and participation in other activities. Importantly, they
had positive perceptions of their future as reflected in their expectations for employment, romantic relationships, and
children of their own in adulthood. In contrast with the general beliefs of many healthcare providers, these adolescents
expressed positive perceptions of their lives.

Despite these positive perceptions, nearly half of the adolescents had psychiatric symptoms. This finding is similar
to findings of other studies of perinatally HIV-infected adolescents [5, 7, 11, 17, 18, 36 - 39], and of studies reported on
adolescents  with  other  chronic  medical  conditions  [37,  40].  The  rate  of  psychiatric  symptomatology  was  higher
compared to the French general population [41 - 43]. Important differences were found in rates and types of psychiatric
disorders between our population and other studies of perinatally HIV-infected adolescents [7, 10, 16, 18, 37, 38]. In
earlier studies the dominant psychiatric disorders were anxiety, ADHD, behavioral, and mood disorders. In our sample,
depression and anxiety  were  the  most  common.  Very  few adolescents  in  our  study met  criteria  for  mood disorder,
hallucinations, or ADHD. No adolescent in our study had symptoms of behavioral disorder or substance abuse. The
percentage of adolescents who received medication or psychosocial interventions were comparable to that reported for
studies in the USA [11, 38].

Viral load level was significantly associated with psychiatric symptoms in univariable analysis (p= 0.049) but not in
multivariable analysis. No gender differences were found in psychiatric symptoms in our study population, similar to
Kovess-Masfety who studied 2424 French college students [44]. This finding is interesting to note given that Angst [45]
and Chan Chee [42], respectively, found a higher rate of major depressive disorder in women than in men in a large
European study, and in a national cross-sectional study of 7110 French teenagers.

Our results extend the literature by showing that anxiety and depression do not necessarily prevent adolescents with
HIV-infection  from  participating  in  normal  activities  or  having  moderate  to  high  life  satisfaction.  Two  thirds  had
already had a boy/girlfriend and almost a quarter were sexually active, similar to perinatally HIV-infected adolescents
of the same age in the United States [46, 47]. Our data also show that having two living parents and no worry about
HIV were protective factors for mental health. Prevention programs in countries with high rates of perinatal infection
should encourage long-term adherence to treatment in the parents to foster their offspring’s resilience and well-being.
Anxiety  and  depression  were  most  common  for  those  adolescents  with  a  deceased  parent.  Loss  of  a  parent  is  a
significant  stressor  for  any child and should alert  health care providers  to increased risk for  psychiatric  symptoms,
suggesting for HIV-infected youth the possibility of poor adaptation to HIV. It is conceivable that counseling at the time
of parental death would improve long-term mental health outcomes and HIV adaptation in perinatally HIV-infected
adolescents. We also found that life satisfaction was associated with mental health. Self-report of life satisfaction is
rarely considered in studies of perinatally HIV-infected adolescents. Future research is needed to assess whether low
life satisfaction is a significant factor for any child and should alert healthcare providers to increased risk for psychiatric
symptoms.

The satisfaction with life experienced by adolescents in our study was better than anticipated and may be due in part
to high level of social and medical support provided to HIV affected families in France [48]. Everyone in France, even
those who are unemployed, has equal access to medical services, and financial support is provided by public welfare
agencies  to  ensure  adequate  housing  and  means  for  primary  daily  needs  including  access  to  public  transportation.
Adolescents’ perception of their infection, 10 years after HAART availability, was certainly less negative and stressful
than previously observed. A large number of the adolescents had never been seriously ill and had one or two parents
alive  and healthy  at  the  time of  the  study.  Less  than one  third  of  the  adolescents  were  unsatisfied  with  their  lives.
Caregiver income was not associated with life satisfaction in the adolescents although 50% belonged to low caregiver
income families. They significantly experienced more psychiatric symptoms and were 2 years or more held back in
school compared to those who considered themselves as satisfied with life. Even with our small sample of 50 patients,
multivariable analysis showed that viral load level was associated with life satisfaction. Further studies with a larger
sample  would  be  of  interest  to  estimate  the  impact  of  life  satisfaction  on  viral  load  in  comparison  with  other
confounding variables. These results suggest that resilience to treatment and psychological well-being in our population
were influenced by mental health and life satisfaction. Replication of these results in other populations across different
countries is warranted and may influence national health policies to improve health outcomes.
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The  cross-sectional  design  of  our  study  precludes  inferences  regarding  causal  relations  among  study  variables.
Nonetheless, our multivariable analyses provide clues to factors that may influence health outcomes. For example, low
life satisfaction was associated with significantly greater odds of psychiatric symptoms and uncontrolled VL (VL>50
copies/mL). This finding highlights the need to refer the adolescents at risk for psychiatric symptoms to mental health
specialists for complete assessment and targeted interventions follow up. Poor caregiver-adolescent relationships was
also associated with significantly uncontrolled VL. As previously shown in Malee [13] and Wang [20] data, this finding
highlights again the importance of addressing family relationships in the treatment of perinatally HIV-infected youth.

Strengths and Limitations

A  strength  of  this  study  was  the  use  of  multiple  methods  and  sources  of  data  including  the  medical  record,
pediatrician/psychologist ratings, qualitative interviews with a psychologist, and self-report questionnaires supporting
confidence in the validity of our data. In addition, we evaluated family relationships and psychosocial factors that might
contribute to resilience. Findings from our qualitative interviews provide the healthcare community with data on the
transition of perinatally HIV-infected adolescents into adult life. To our knowledge, ours is the first report on how those
adolescents view their future.

Although sociodemographic and medical data in our study did not differ between the adolescents assessed and the
non assessed, resilience of 26% of the eligible population could not be assessed. It is a limitation which requires some
prudence in the comments of our results. Psychiatric symptoms were not assessed by a psychiatrist in all patients, but
only in those referred by the pediatrician. Small size of the sample is another limitation and prohibited inclusion of
additional potential confounding variables in our analyses. Our study population is a snapshot of perinatally infected
adolescents who had not received HAART treatment in early infancy and who had been receiving it for 9 to 11 years.
Therefore they differ from the adolescents who were sick before HAART availability and from those in the future who
will have been under HAART treatment for their entire life. Our patients benefited from regular high quality medical
care supported by a high level of psychosocial welfare services available in France. For these reasons, our results may
not be generalizable to other countries nor reproducible in the future as HAART treatment evolves. More than one third
of our study sample had AIDS and were severely ill in infancy. Today they are doing well and are satisfied with life.
We can anticipate that newborn children who receive HAART treatment since birth will be even more resilient because
they  as  well  as  their  parents  will  be  in  good  health.  Absence  of  illness  in  the  children  and  in  the  parents  should
positively impact the parents’ and the children’s mental health and their psychological well-being. We assume that these
families  should  also  have  better  parent-child  relationships  than  those  described  in  our  study  population  since  they
should remain asymptomatic until adolescence and adulthood. Long-term treatment adherence will be crucial to support
this projection. Future research is required to assess this optimistic hypothesis.

CONCLUSION

Our findings deliver new information about a group of French perinatally HIV-infected adolescents who had been
living  for  4  to  10  years  without  HAART  availability.  Although  not  applicable  anymore  in  the  United  States  and
European countries due to the prevention of mother to child transmission of the virus, today many perinatally HIV-
infected adolescents are still found living in developing countries and, as in our population, were deprived of HAART
treatment for several years. Our findings could therefore provide valuable information regarding predictors of mental
health and viral load in settings with high rates of perinatal infection. Today many health care professionals still assume
that perinatally HIV-infected adolescents are severely psychologically affected by the disease. Our data present a more
nuanced picture of their well-being and positive vision of their future as adults.

Our results showed that good caregiver-adolescent relationships were associated with controlled viral load. Future
research should assess the assumption that perinatally HIV-infected adolescents in developing countries, when under
HAART  for  several  years,  and  when  living  with  continuous  good  quality  caregivers,  can  overcome  past  HIV-life
stressors  and  view  their  lives  with  positive  perceptions.  Possible  impact  of  environmental-cultural  cofactors  may
mitigate resilience in the adolescents, however.

It is notable that a single item measure of life satisfaction was significantly associated with psychiatric symptoms,
and uncontrolled VL. If  this finding is  replicated with larger samples,  the self-rating of life satisfaction might be a
promising tool used across cultures in clinical interviews to pre-screen mental health, psychological well-being and
possibly adherence to treatment. Administration and interpretation of the life satisfaction rating scale do not require
competence of  a  specialist  in  psychology.  In  developing countries,  healthcare  providers  may be under-staffed with
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psychologists or psychiatrists. A pre-screening of resilience by non psychologist healthcare professionals is feasible and
could  be  an  improvement  in  patient  care.  Similar  to  the  pain  analogic  scale,  the  self  rating  analogic  scale  of  life
satisfaction is used worldwide in several therapy programs as a measure of the progression of the therapy over time.
This life satisfaction rating could also be used to measure the progression of family based prevention or an intervention
aiming to improve psychological well-being of perinatally HIV-infected youth.
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