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Objective: Asthma medication adherence is low, particularly among African American adolescents, a
high-risk group with respect to asthma prevalence, morbidity, and mortality. This study tested the utility
of self-determination theory (SDT), a theory of motivation, to explain adherence to asthma medication
regimens in African American adolescents. Method: We used baseline data from 168 urban African
American adolescents (Mage � 13.94 years; 61% male) with poorly controlled asthma who were part of
a trial testing the efficacy of interventions to improve adherence. Participants and their caregivers were
interviewed using the Family Asthma Management System Scale; this study used the Asthma Medication
Adherence subscale. Adolescents completed four asthma-specific scales representing the SDT constructs
of autonomous motivation (one importance scale), competence (one confidence scale), and relatedness
(two scales—family routines and parental support). Using multiple linear regression, we tested the
hypothesis that SDT variables would predict adherence. Results: Adherence was significantly correlated
with three SDT variables—importance, confidence, and family routines. In multivariate analysis, family
routines was the only significant predictor of asthma adherence (p � .001). Asthma management
behaviors integrated into and shared among family members was associated with better adherence.
Greater confidence was marginally associated with increased adherence (p � .07). Conclusion: Though
several variables representing SDT constructs were correlated with adherence, results demonstrate that
family routines may be more relevant for African American adolescents’ adherence than other SDT
constructs. Thus, helping families to share and better integrate asthma care into daily schedules may be
an important intervention strategy to improve medication adherence among high-risk African American
adolescents.
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Asthma has high prevalence, morbidity, and mortality among
adolescents (Akinbami, Moorman, Garbe, & Sondik, 2009; Cen-
ters for Disease Control and Prevention, 2005). African American
adolescents have markedly high asthma prevalence and rates of
attacks (Centers for Disease Control and Prevention, 2005). The
rate of asthma deaths are highest among African American youth
ages 15�24 (Centers for Disease Control and Prevention & Na-
tional Center for Health Statistics, 2003).

Asthma morbidity and mortality are affected by nonadherence
to treatment regimens. Adherence to inhaled corticosteroids, the

cornerstone for asthma control among patients with persistent
asthma (National Heart, Lung, and Blood Institute & National
Asthma Education and Prevention Program, 2007), is alarmingly
low, with rates in children and adolescents averaging less than
50% (Desai & Oppenheimer, 2011); rates are particularly low
among African American adolescents (Riekert, Borrelli, Bilder-
back, & Rand, 2011). Adherence is greatest in adolescents who are
motivated to take their asthma medication (Riekert et al., 2011).

Self-determination theory (SDT), a theory of motivation, pos-
tulates that people are active and are oriented toward physical and
psychological growth (Deci & Ryan, 2000; Williams et al., 2009).
When their innate psychological needs of autonomy, competence,
and relatedness are fulfilled, they are likely to adopt healthy
behaviors. Autonomous motivation is one’s own perception of the
importance of implementing behaviors, versus the perceptions of
others. Competence refers to one’s perceived effectiveness toward
achieving a goal, often likened to self-efficacy. Relatedness is a
sense of shared experience. In youth, relatedness often includes at
least two components: family routines and parental support (Fiese
et al., 2002).

SDT has been used to explain numerous health behaviors,
including treatment adherence (Kennedy, Goggin, & Nollen, 2004;
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Williams et al., 2009). Research with adults has suggested that
individuals who have a caring, supportive relationship with med-
ical providers are more likely to perceive taking medication as
personally important to them, which in turn improves their per-
ceived competence (Williams et al., 2009). SDT has yet to be
applied to pediatric asthma. This project tested the utility of SDT
to explain adherence in African American adolescents with poorly
controlled asthma. We hypothesized that, in African American
adolescents with poorly controlled asthma, better asthma medica-
tion adherence would be associated with higher levels of perceived
importance, confidence, family asthma management routines, and
family support.

Method

Participants

This project used baseline data from 168 urban African Amer-
ican adolescents (Mage � 13.94 years, SD � 1.40; range: 12.01–
17.25; 61% male) with poorly controlled asthma who were par-
ticipating in a controlled trial comparing two home-based asthma
adherence interventions. Poorly controlled asthma was defined as
having at least one asthma-related hospitalization or two asthma-
related emergency department visits in the last 12 months. Al-
though all had moderate-to-severe persistent asthma, 94% reported
being prescribed a long-term control medication. Most caregivers
were single parents (60%) with yearly household incomes less than
$16,000 (54%).

Procedure

Study procedures were approved by Wayne State University’s
Institutional Review Board, and the investigators complied with
American Psychological Association ethical standards in the treat-
ment of human participants. Participants were recruited from the
hospital’s outpatient immunology clinic after an asthma-related
clinic visit or from the hospital after an asthma-related hospital-
ization. A study nurse obtained a written release for families to be
contacted by the research team, who subsequently met with eligi-
ble families in their homes to obtain caregiver consent and ado-
lescent assent, and to complete data collection. Families received
$50 for completing the baseline assessment.

Measures

Adherence. Adherence was assessed using the Asthma Med-
ication Adherence subscale of the Family Asthma Management
System Scale (FAMMS), a 45-min audiotaped semistructured joint
clinical interview with the adolescents and caregivers with estab-
lished reliability and validity (McQuaid, Walders, Kopel, Fritz, &
Klinnert, 2005). Adherence is calculated based on both adolescent
and caregiver responses. Scale developers trained study raters;
interrater reliability between raters and scale developers was high
(intraclass correlation coefficient � .933). Adherence scores range
from 1 (poor) to 9 (good).

SDT variables. Following the FAMSS interview, adolescents
completed four asthma-specific scales representing SDT con-
structs. Because no such measure exists to assess adolescents’ own
perceptions of the importance of asthma care (i.e., autonomous

motivation), we adapted a measure of intrinsic motivation for
adolescent diabetes management (Ellis, Templin, et al., 2012). The
Importance Ruler asks adolescents to assess the perceived impor-
tance for engaging in eight asthma management behaviors (e.g.,
what they do when symptoms begin, use of quick relief medica-
tions before trigger exposure) by making a mark along a contin-
uous line. The line, which is 10 cm in length, is anchored at the
extreme ends with “not sure” and “very sure”, and in the middle
“unsure”. Study staff measure to the nearest 10th of a cm how far
the adolescents’ mark is from “unsure”. Items were summed to
obtain a total importance score (� � .77). As a measure of
competence, participants completed a similar Confidence Ruler to
indicate how sure they were that they could perform the same eight
management behaviors (� � .69).

Two measures addressed components of adolescents’ percep-
tions of family relatedness. Adolescents completed the 4-item
Medication Routines subscale of the Asthma Routines Ques-
tionnaire (Fiese, Wamboldt, & Anbar, 2005); this subscale
assesses the degree to which asthma management behaviors are
shared among and integrated into family routines (e.g., the
family helps to schedule asthma care appointments in advance).
Also, the Social Support Questionnaire (Sarason, Levine,
Basham, & Sarason, 1983) was adapted for this study—adoles-
cents rated the frequency (0 � never and 5 � at least once a
day) and supportiveness (0 � not at all and 2 � very) of their
caregivers’ help around asthma management. A total parental
support score was calculated by summing the product of each
items’ frequency by supportiveness scores; higher scores reflect
greater support (� � .83).

Data Analysis

Pearson’s correlations were used to explore associations be-
tween the four SDT variables, asthma adherence, and participant
age. The hypothesis that SDT variables would predict adherence
was tested with multiple linear regression, adjusting for age be-
cause responses could vary by developmental status. Item-level
missing data, ranging from 0�8.4% (n � 12), were estimated
using mean substitution. Data were analyzed using SPSS Statistics,
Version 20.0.

Results

Descriptive and bivariate analyses are presented in Table 1. The
mean adherence score (M � 4.39, SD � 2.11) was in the lower
middle range of the 9-point scale. Adherence was associated with
all SDT variables in pairwise correlations, except parental support.
Specifically, higher levels of adherence were associated with
greater perceived importance and competence, and increased shar-
ing and integration of asthma management among family mem-
bers.

The multiple regression model (see Table 2) significantly pre-
dicted adherence, F(6, 138) � 4.443, p � .002, explaining 11.0%
of its variance. Family routines was the only significant predictor
of adherence (p � .001). Families who reported more sharing
among family members and greater integration of asthma care also
reported better adherence. Greater competence was a marginally
significant (p � .07) predictor of better adherence.
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Discussion

We aimed to contribute to an understanding of medication
adherence among 12- to 17-year-old African American adoles-
cents with poorly controlled asthma by applying SDT. Our sam-
ple’s low adherence was consistent with at least one other some-
what younger (8–13 years old) African American sample (Celano,
Klinnert, Holsey, & McQuaid, 2011). Although measures repre-
senting all three SDT constructs were correlated with adherence,
only family routines around asthma care, one component of relat-
edness, independently predicted adherence in multivariate analy-
sis. This result adds to the literature suggesting family interaction
patterns around asthma care are associated with adherence (Fiese
et al., 2005). Because family routines and adolescent competence
were correlated, it is plausible that, when asthma care is better
integrated into the family’s daily routine, the shared experience of
asthma care helps adolescents develop greater competence in car-
ing for their asthma. These two factors may work together to
improve adherence; this warrants further examination in future
studies. Alternatively, as adolescents become more adherent, they
may feel more competent in caring for their asthma and family
interactions, including interactions around asthma care, become
more stable and routine.

In contrast, parental support, another dimension of relatedness,
though correlated, did not predict adherence above family routines.
This finding is consistent with prior research in youth with Type 1
diabetes, indicating that parental support is less important for
adherence than family interaction patterns (Ellis et al., 2007). The
inconsistent findings among the two components of relatedness
might be explained by the fact that, as the chronic illness literature
has suggested, parental support for adherence wanes with age
(Kieckhefer & Trahms, 2000). However, family routines are more
meaningful and central in adolescence (Fiese et al., 2002).

Contrary to the assumptions of SDT, but consistent with recent
applications of SDT to HIV adherence and smoking cessation
(Kennedy et al., 2004; Williams, Gagné, Ryan, & Deci, 2002), the
perceived importance of caring for asthma (i.e., autonomous mo-
tivation) did not uniquely predict adherence above and beyond
other SDT variables. This finding was surprising because it is
contrary to the norms of adolescence where autonomy is empha-
sized, as well as to research that has suggested autonomy improves
adherence in adults (Desai & Oppenheimer, 2011). One explana-
tion might be that, given the immediately life-threatening nature of
asthma, the need for medication may override the importance of
motivation (Kennedy et al., 2004). Also, motivation might be a
more important factor to consider when attempting to change
adherence behavior through strategic intervention, as recent re-
search examining adherence among adolescents with poorly con-
trolled diabetes has suggested (Ellis, Berio, Carcone, & Naar-
King, 2012).

Study Limitations

Because we used baseline data from a larger randomized trial,
this study was limited in two ways. One is that it was cross-
sectional, and so limits the inferences that can be drawn, including
not being able to establish directionality. The other is that all
participants had poorly controlled asthma, which restricted the
range of adherence. Also, it is possible that measures of intrinsic
versus extrinsic motivation, as common in SDT studies, would be
more related to the target asthma behaviors than the ruler measure
used here. Additionally, we used only self-report data from the
adolescents, which might have increased bias and shared method
variance.

Conclusion

Adding to the growing literature on family routines and chronic
illnesses, our data suggest that amending family routines to im-
prove the regularity of taking and planning for medication use is
important. For example, clinicians might help families to explore
how they might increase their monitoring of medication use, use
routine reminders to increase adolescents’ adherence, and ensure
medications are refilled on a regular basis. This study offers
valuable, albeit preliminary, progress toward understanding how
SDT can be applied to asthma self-management, and more specif-
ically to adherence to treatment regimens in a pediatric asthma.

Table 1
Means, Standard Deviations, and Pairwise Correlations Among Predictors and Outcome Measures Used in Regression Analyses

Variables
Age

(years)
Perceived

importance
Perceived
confidence

Family
routines

Parental
support

Asthma
adherence

M 13.94 67.79 63.32 11.20 61.22 4.39
SD 1.41 7.46 10.49 2.66 19.95 2.11
Perceived importance �.028
Perceived confidence �.029 .603���

Family routines .090 .111 .180�

Parental support �.145† .242�� .233�� .163�

Asthma adherence .010 .163� .242�� .314��� .129

† p � .07. � p � .05. �� p � .01. ��� p � .001.

Table 2
Multiple Linear Regression Analysis to Predict Adolescent
Adherence Behavior

Predictor variables B SE t p

Age �0.006 2.169 �0.053 .708
Perceived importance 0.006 0.112 0.216 .958
Perceived confidence 0.035 0.019 1.845 .067
Family routines 0.219 0.060 3.651 �.001
Parental support 0.004 0.008 0.502 .616

Note. F(6, 162) � 5.110, p � .001; R2 � .136
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