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Adherence to asthma medications is a significant problem among children. Research 
suggests that less than half of all children on such regimens are adherent (Bender, 
Milgrom, & Rand, 1997).  This study examined potential predictors of non-
adherence to asthma treatment regimens among 60 children, 8 to 12 years of age, 
and included demographic and disease-related measures, and psychosocial measures 
derived from Social Learning Theory.  The children's adherence to inhaled steroids 
was measured for 2 weeks using an electronic monitor. Hierarchical regression 
modeling indicated that the psychosocial measures did not significantly augment the 
prediction of children's mean adherence expressed as a continuous variable.   By 
contrast, when adherence was converted into the traditional status measure (non-
adherent versus adherent, depending on whether mean adherence ≥ 80%), the com-
bination of the child’s belief in self-efficacy and the child’s treatment outcome ex-
pectancy significantly improved upon the prediction of adherence achieved by de-
mographic and disease-related measures.  Unlike the latter measures, the psychoso-
cial measures are potentially ameliorable by intervention.  Therefore, treatment pro-
viders might consider working with children to increase their sense of self-efficacy 
and their confidence in treatment outcomes. 
Keywords: asthma, adherence, self-efficacy 

____________________ 
   Asthma is a common and potentially life-
threatening disease often diagnosed in young 
children. Recent estimates indicate that 5 mil-
lion children in the United States have asthma 
(American Academy of Allergy Asthma and 
Immunology, 2006). The disease is chronic and 
characterized by episodes of spasms or contrac 
tions of the bronchial smooth muscle, resulting 
in wheezing, coughing, tachycardia, and a 
marked increase in respiratory effort. An un-
treated asthmatic episode may lead to progress- 
__________   
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sive obstruction of the large and small airways. 
Such obstructions can fairly rapidly result in a 
substantial loss of oxygen throughout the body, 
accumulation of toxic levels of carbon dioxide 
in the blood, and eventually death (McCance & 
Huether, 1990).  
   The acute asthma attack can be treated by the 
immediate use of bronchodilators. However, the 
most effective method of managing the disease 
is to focus on preventing acute asthmatic at-
tacks. Prevention regimens typically include 
daily use of corticosteroids, taken orally or in-
haled, combined with use of an inhaled bron-
chodilator, taken as needed, to reverse acute 
constriction of the airways. The steroids de-
crease the overall inflammation associated with 
asthma, thereby protecting against airway con-
striction on a continual basis. When a preven-
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tive and managed regimen of corticosteroids is 
followed, patients show marked improvement 
in their overall lung functioning (Smith, Seale, 
Ley, Mellis, & Shaw, 1994). 
   Non-adherence and Health Consequences 
Adherence, typically defined as taking at least 
80% of one’s prescribed doses (Rapoff, 1999), 
is often not attained by children with asthma. 
After monitoring for three months, researchers 
reported that full adherence to both inhaled cor-
ticosteroid and bronchodilator treatment oc-
curred, on average, less than 3% of the time, 
and participants failed to take any prescribed 
steroid medication on 41% of study days 
(Bender, Milgrom, Rand, & Ackerson, 1998). 
Similarly, after monitoring children between the 
ages of 8 and 16 for one month, it was reported 
that less than 46% of the prescribed doses of 
daily controller medication were actually taken 
(Walders, Kopel, Koinis-Mitchell, & McQuaid, 
2003).  This general finding appears to be sta-
ble, as Bender and colleagues (1997) previously 
reviewed ten studies and concluded that child-
ren take less than 50% of their prescribed doses 
of asthma medication. 
   The health implications of not following 
one’s asthma treatment regimen are well docu-
mented. Non-adherence correlates with exacer-
bations of asthma symptoms, such as greater 
breathing difficulty and greater variability in 
peak flow measures (Cluss, Epstein, Galvis, 
Fireman, & Friday, 1984). Poor adherence is 
also related to increased hospitalizations, in-
creased health care utilization, increased medi-
cal expenses, and decreased school attendance 
(Bender, Milgrom & Rand, 1997; Chryssantho-
poulos, Laufer, & Torphy, 1983; Lemanek, 
1990; McQuaid, Kopel, Klein, & Fritz, 2003; 
Weinstein, 1985). Thus, non-adherence to 
asthma regimens is common, it poses signifi-
cant health threats to the child with asthma, and 
it results in significant unnecessary costs to the 
family and the health-care system. 
 
Understanding Nonadherence 

   Given that non-adherence is clearly related to 
increased health behavior problems, one major 

research focus has been on identifying risk fac-
tors and potential causes of nonadherence. 
Many factors have been proposed as potential 
predictors of non-adherence. However, among 
children with asthma our understanding of this 
behavior and the role of these potential predic-
tors remain unclear and limited.  For example, 
although some researchers have reported an as-
sociation between non-adherence and the com-
plexity of the treatment regimen and dosing pat-
tern (Chung & Naya, 2000). Others have failed 
to find this relationship (Walders, Kopel, Koi-
nis-Mitchell, & McQuaid, 2003). Furthermore, 
because the age range varies widely across stu-
dies, it is difficult to compare results. One other 
potential predictor which may be useful in un-
derstanding this behavior is that of self-efficacy, 
as based upon  
 
Social Learning Theory   

   Social Learning Theory strongly emphasizes 
personal beliefs about one’s own behavior. In 

particular, it is proposed that one’s beliefs about 

self-efficacy (“…a judgment of one’s ability to 

organize and execute given types of perfor-
mances”) and outcome expectancies (“…a 

judgment of the likely consequences such per-
formances will produce”) can predict the occur-
rences of a wide variety of behaviors, including 
health-related behaviors (Bandura, 1997, p. 21).  
   Self-efficacy predicts adherence across a va-
riety of adult health behaviors, including smok-
ing cessation (Stuart, Borland, & McMurray, 
1994), HIV protective behaviors (Mahoney, 
1995), and adherence to medical regimens for 
diabetes (McCaul, Glasgow, & Schafer, 1987). 
Among adolescents with asthma, self-efficacy 
for asthma prevention and management predicts 
self-reported adherence (Zebracki & Drotar, 
2004).  Among younger populations, self-
efficacy is positively correlated with age and 
with knowledge of one’s medical regimen 

(Miles, Sawyer, & Kennedy, 1995; Schlosser 
and Havermans, 1992). However, despite the 
previous findings suggesting that self-efficacy 
and outcome expectancy play a role in child 
health behaviors, an adequate measure of self-



 PREDICTING ADHERENCE 160 
 

 

efficacy of young children with asthma has not 
been studied in the context of electronic moni-
toring of adherence. Similarly, although out-
come expectancy has been included in several 
studies, it has not been assessed consistently, 
nor has it been evaluated relative to adherence 
among young children with asthma.  
   Parental self-efficacy for asthma management 
and outcome expectancy may also relate to ad-
herence behavior among children with asthma. 
For example, Bursch and colleagues (1999) re-
ported a significant relationship between paren-
tal self-efficacy for asthma management and 
child health status, as well as a significant rela-
tionship between child and parent self-efficacy 
reports. Others have reported a relationship be-
tween parental self-efficacy and number of 
school days missed by the child due to asthma 
(Grus, et al., 2001), but failed to find an overall 
relationship with health status.  
   The current study was designed to determine 
whether child and parent self-efficacy and/or 
treatment outcome expectancy can contribute to 
the prediction of adherence to regimens of 
treatment with inhaled steroids. We expected 
that, after controlling for demographic and dis-
ease-related variables, high self-efficacy and 
high outcome expectancy of both parent and 
child would be significantly related to adhe-
rence. The data were collected during the 14-
day baseline period of a behavioral intervention 
trial aimed at improving adherence. 
 

METHOD 
Participants 

   This study was approved by the institutional 
review board. Potential participants were pa-
tients in one of two asthma/allergy clinics. One 
clinic was urban, the other suburban. Eligible 
children (1) were between 8 and 12 years of 
age; (2) had moderate to severe asthma, as di-
agnosed by one of the clinic physicians; and (3) 
had been prescribed an inhaled steroid to be 
taken daily. The age range was based on the use 
of standardized measures and our interest in 
health behaviors in children, rather than adoles-
cents. Children with mild persistent asthma 

were excluded because their treatment would 
not include daily steroid inhalation. Potential 
participants were identified through their physi-
cian and approached by an experimenter during 
a scheduled clinic appointment. 
   Eighty-six children were invited to partici-
pate. Of those invited, 21 declined to partici-
pate, and 5 others were not included in the final 
sample due to failure of the monitoring device 
to record properly. The principal reasons for 
declining to participate were lack of time and/or 
lack of interest. The final sample consisted of 
60 child/parent dyads. The children’s mean age 

was 9.99 years (SD = 1.7).  
 
Predictor Variables 

   Demographics. The demographic question-
naire yielded the child’s age, sex, and ethnicity 
(Non-Hispanic White, African American, His-
panic, Asian American, Other); parents' ages, 
education levels (less than Jr. High School / Jr. 
High School grad / some High School / High 
School grad / some college / college grad / grad 
school.) and occupations; mother’s marital sta-
tus (not married / married); household income, 
and number of children in the home. The Hol-
lingshead Four-factor Index of Social Status 
(Hollingshead, 1975) was computed as the 
measure of socio-economic status (SES), yield-
ing a summary score ranging from 8 to 66, with 
higher scores indicating higher SES.  
   Disease-related measures. Age at diagnosis 
and time since diagnosis were derived from the 
medical record. In addition, three spirometric 
(lung-function) tests were done, including 
forced vital capacity (FVC, the total amount of 
air from deep inhalation to extreme forced expi-
ration); forced expiratory volume per 1 second 
(FEV1, the speed of the expiration); and mean 
forced expiratory flow between 25% and 75% 
of the forced vital capacity (FEF25-75%, a meas-
ure of small airway function) (Miller et al., 
2005). These lung-function tests were obtained 
at the beginning of the study by trained person-
nel, who conducted the evaluation in the home. 
   Psychosocial measures.  Child self-efficacy 
was assessed using the Asthma Management 
Efficacy Scale (Bursch, Schwankovsky, Gilbert, 
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& Zeiger, 1999). This 14-item scale asks res-
pondents to rate on a 5-point scale how sure 
they are that they are able to manage their asth-
ma and successfully cope with an asthma attack 
(1 being “not at all sure,” and 5 being “com-
pletely sure.”). This measure has satisfactory 
internal consistency (α = .87), and yields scores 

on two subscales, attack prevention and attack 
management. In the present study the full scale 
(14 items) yielded Cronbach's α = .78. The at-
tack management subscale was also acceptably 
reliable (6 items, α = .76).  However, reliability 

of the attack prevention subscale was less than 
desirable (8 items, α = .54). For this reason, on-
ly the full scale scores were used in the analys-
es. 
   Parental self-efficacy beliefs were assessed 
using the Parent Asthma Management Self-
Efficacy Scale (Bursch et al., 1999). This 13-
item scale is similar in structure to the child 
version. It has satisfactory internal consistency 
(α = .87). In the present study the scale (13 

items) yielded Cronbach's α = .82.  
   Child outcome expectancy was assessed using 
the Child Belief in Treatment Efficacy Scale, 
which was developed by the authors for purpos-
es of the present study. This 5-item scale is 
based on the Parent Treatment Efficacy Scale 
(Bursch et al., 1999). The items were changed 
to apply to the child. For example, the question 
“How helpful is keeping a child calm in stop-
ping a serious breathing problem?” was mod-
ified to read “How helpful is staying calm in 

stopping a serious breathing problem?” In the 

present study this outcome expectancy measure 
yielded Cronbach's α = .64. 
   Parent outcome expectancy was assessed us-
ing the Parent Treatment Efficacy Scale (Bursch 
et al., 1999). This is a 5-item scale on which 
respondents are asked to indicate how helpful 
they perceive various disease-related behaviors, 
such as maintaining regular contact with physi-
cians and avoiding allergens, to be in control-
ling and managing asthma. The scale has satis-
factory internal consistency (α = .76). The 

present study yielded Cronbach’s α = .60. Al-
though the measure demonstrated lower internal 

consistency in this study, as compared to pre-
vious studies, it was within the range of accep-
tability.  
 

Criterion Variables 

   Adherence.  Previous studies have reported 
that electronic monitors are more accurate in 
their assessment of adherence than either pa-
tient self-report or canister weight loss (Gong, 
Simmons, Clark, & Tashkin, 1988; Nides, 
Tashkin, Simmons, Wise, Li, & Rand, 1993). 
The electronic monitor used in the present study 
to assess adherence to prescribed doses of an 
inhaled steroid was the MIDILog (Forefront 
Technologies, Lakewood CO). . This device is 
embedded in the casing of an inhaler, and it 
records the time and date of each actuation, in-
cluding whether or not the inhaler was shaken 
prior to actuation. Moreover, based upon 
changes in temperature, it records whether or 
not the medication was inhaled or merely dis-
pensed. The stored data are downloaded into a 
PC for analysis.  
   The primary adherence measure was the daily 
percentage of prescribed actuations of the MI-
DILog, calculated as the number of inhaled act-
uations divided by the number of prescribed 
actuations.  Daily values that exceeded 100% 
were set to 100%, as one could not “make up” 

for missed doses. The daily percentages were 
averaged to yield the overall 14-day score, mean 
adherence. 
   The secondary adherence measure was adhe-
rence status (adherent / non-adherent).   Child-
ren whose mean adherence was at least 80% 
were classified as adherent, all others as non-
adherent.  This 80% criterion is common in the 
adherence literature (Rapoff, 1999), and is asso-
ciated with reduced asthma episodes (Burkhart, 
Rayens, Oakley, Abshire, & Zhang, 2007).  
 
Procedure 

   Once eligibility was established, the child and 
parent (or other caregiver) were approached by 
a researcher and invited to participate. The 
project was described as an examination of how 
children take their asthma medication, along 
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Variables N M (SD) or n (%) 

Predictor   

Demographic   

Child's age (years) 60    9.99 (1.75) 

Age at diagnosis (years) 57    6.04 (2.76) 

Time since diagnosis (years) 57    3.93 (3.13) 

No. of children in the home 59    2.33 (1.27) 

Sex (% female) 59 30 (50.80) 

Ethnicity (%) 60  

Non-Hispanic white  43 (71.67) 

African American    8 (13.33) 

Hispanic    4 (6.67) 

Asian American    1 (1.67) 

Other    4 (6.67) 

Mother's marital status (% married) 59 41 (69.50) 

Mother's age (years) 58  37.38 (6.06) 

Mother's education (%) 58  

< Jr. High School grad    1 (  1.72) 

Jr High School grad    3 (  5.17) 

Some High School    4 (  6.90) 

High School grad  10 (17.24) 

Some college  16 (27.59) 

College graduate  15 (25.86) 

Graduate school    9 (15.52) 

Disease-related, lung function   

Midexpiratory flow rate (FEF25-75%) 57  66.25 (20.05) 

Forced expiratory volume (FEV1) 57  79.39 (13.46) 

Forced vital capacity (FVC) 57  92.57 (17.01) 

Psychosocial   

Child's outcome expectancy 60  18.39 (4.88) 

Child's management efficacy 60  53.44 (9.63) 

Parent's outcome expectancy 60  22.44 (2.79) 

Parent's management efficacy 60  52.12 (9.18) 

Criterion   

Mean adherence 60  66.03 (26.14) 

Adherence status (% non-adherent)a 60 40 (66.67) 

 

with their feelings about the medication and 
their illness. After obtaining parental permis-
sion and child assent, an appointment was made 
for a home visit to be conducted within one 
week. At this visit the demographic and psy-
chosocial questionnaires were completed, and 

spirometrics were obtained. The researcher also 
gave the child the MIDILog, informed him or 
her that the MIDILog would record inhaler use, 
and then instructed the child to continue to take 
their medication as usual. The most frequent 
dosing schedule (94%) was 2 puffs twice

 
Table 1. Descriptive Statistics (Means and Standard Deviations, or Ns and Percents) for Predictor 
and Criterion Variables (N = 60) 
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a day. 
   A follow-up home visit was scheduled for two 
weeks after the first contact. At this time, the 
MIDILogs were collected in order to download 
and record the data obtained over the 14-day 
measurement period. Additional measures, tak-
en as part of the larger intervention study, are 
not reported here. 
 
Statistical Analyses 

   The analysis focused on potentially predictive 
measures obtained at the start of the measure-
ment period.  It proceeded in two steps.  In Step 
1 we computed the zero-order Pearson correla-
tions among the predictor variables and be-
tween the predictor variables and the criterion 
variables. All predictors that were significantly 
correlated with a criterion variable were in-
cluded in the prediction analysis of that varia-
ble. In Step 2 we conducted parallel prediction 
analyses on the two criterion measures, mean 
adherence and adherence status.  For each 
measure, the goal was to determine which pre-
dictors were useful in a hierarchical multiva-
riate context, with the first model including 
predictors from among the demographic and 
disease-related measures, and the second model 
including those from among the psychosocial 
measures.  The final model added the second 
model to the first, and thus showed whether 
prediction was significantly improved by the 
addition of psychosocial variables.  Given the 
limited sample size, prior to computing the final 
model, each of the first two models was reduced 
to its simplest form by backward elimination 
(Tabachnick & Fidell, 2001).  
   Using mean adherence as the outcome meas-
ure, the univariate prediction potential of conti-
nuous variables was tested using Pearson or 
Spearman correlation, while categorical va-
riables were tested using Student's t or factorial 
analysis of variance. Using adherence status 
(dichotomous) as the outcome measure, univa-
riate prediction potential of all variables was 
tested using univariate logistic regression. For 
all of the univariate tests α = .05. Those va-
riables that met this criterion (candidate predic-

tors) were entered into the hierarchical multiva-
riate analyses described above, unless the can-
didate had more than 5% (i.e., > 3/60) missing 
values.  For those candidates with three or few-
er missing values, the missing values were im-
puted using the mean (continuous variables) or 
the mode (categorical variables).  All analyses 
were done using SPSS 15.0 (SPSS, Chicago, 
Ill.). 
 

RESULTS 
Descriptive Analyses 

   Socio-economic status and household income 
were available for too few subjects to be in-
cluded in multivariate prediction equations. 
Summary statistics for all other measures hav-
ing no more than three missing values are 
shown in Table 1. Across all subjects, mean ad-
herence was 66% (SD 26%) of prescribed dos-
es.  By two-tailed one-sample t-tests, this is sig-
nificantly better adherence than previously re-
ported for children with asthma, including esti-
mates of 46% (Walders et al., 2003), 
t(59)=5.936, p < .001, 50% (Bender et al., 
1997), t(59)=4.750, p < .001, or even 59% 
(Bender et al., 1998), t(59)=2.082, p = .042.  
Perfect adherence was found in 6/60 (10%) of 
our sample, significantly higher than the 3% 
reported by Bender et al. (1998), one-sample 


2(1) = 7.84, p < .006.  Despite this higher than 
typical adherence level, adherence status 
showed that 40 / 60 (67%) of the children failed 
to achieve at least 80% mean adherence and 
were thus classified as non-adherent.  
 
Zero-order Correlations among Predictor Va-

riables 
   Zero-order Pearson correlations were com-
puted among all the predictor variables (Table 
2). Because of the limited sample size, ethnicity 
was collapsed into two categories before assess-
ing its predictive value: Non-Hispanic white 
(71.7%) / Other (28.3%). The p values shown in 
Table 2 were not corrected to protect family-
wise alpha, so those significant at = .05 should 
be interpreted with caution.  Mother's education 
was treated as an ordered variable with four le- 
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vels.  Although the Pearson coefficients for 
these and the other non-continuous variables are 
not directly comparable to those obtained with 
two continuous variables, the p values for the 
non-continuous variables are practically iden-
tical to those we obtained by treating them as 
the grouping variable of a t-test or analysis of 
variance, or as categories for 2 analysis. 
   Relations among Child and Parent Psychoso-

cial Measures. As expected, the children's out-
come expectancy scores were significantly cor-
related with their management efficacy scores, r 
(58) = .26, p = .045. However, neither of these 
scores were correlated with its corresponding 
parent score (rs = .03 and .05 respectively), 
nor were the parent scores correlated with one 
other (r = .02). This differs from the Bursch et 
al. (1999) study, in which significant relation-
ships were reported between parent and child 
self-efficacy, and between parent outcome ex-
pectancy and child self-efficacy.  
 

Zero-order Correlations between Predictor and 

Criterion Variables 

   In order to identify candidates for the hierar-
chical regression analyses, zero-order Pearson 
correlations were computed between the predic-
tor measures and the two criterion measures, 
mean adherence and adherence status (see Table 
3). The p values shown in Table 3 were not cor-
rected to protect the family-wise alpha. Given 
the 16 independent correlations, we would ex-
pect less than one to be significant by chance at 
= .05. Six significant correlations were actual-
ly observed at = .05, supporting confidence in 
the analyses that follow. Mean adherence was 
significantly correlated with one demographic 
measure (mother's education) and one psy-
chosocial measure (child self-efficacy). By con-
trast, adherence status was significantly corre-
lated with three demographic measures (age at 
diagnosis, mother's age, mother's education), 
one disease-related measure (FEV1), and two 
psychosocial measures (child outcome expec-
tancy and child self-efficacy). 
 
Predicting Adherence 

   Mean Adherence. Given the zero-order corre-
lations, mother's education was entered in Block 
1, child self-efficacy in Block 2. The Block-1 
model was significant, p = .045, R2 = .067. The 
full model was also significant, p = .049, R2 
=.101. The increase in R2 was not significant, 
however, p = .152. Thus, child self-efficacy did 
not significantly improve prediction of mean 
adherence beyond that achieved by mother's 
education alone. 
   Adherence Status. Given the zero-order corre-
lations, age at diagnosis, mother's age, mother's 
education, and child's FEV1 were entered simul-
taneously into Block 1 of the hierarchical logis-
tic regression predicting adherence status.  This 
model was significant, p = .028, Cox & Snell R2 
= .166, with 66.7% correct classification of cas-
es. Backward elimination reduced the model to 
two measures, mother's age and FEV1,  p = .017, 
Cox & Snell R2 = .128, with 61.7% correct 
classification.  The Block-2 partial model, child 
outcome expectancy and child self-efficacy, was 
also significant, p = .010, Cox & Snell R2 = 
.144, with 70% correct classification.  Back-
ward elimination resulted in retention of both 
predictors.  Therefore, for the final hierarchical 
model, Block-1 included mother's age and 
FEV1, and Block-2 included child outcome ex-
pectancy and child self-efficacy. As previously, 
the Block-1 model was significant, p = .017, 
Cox & Snell R2 = .128, with 61.7% correct 
classification. In addition, the full model was 
also significant, p = .005, Cox & Snell R2 
=.220, with 75.0% correct classification, and 
the Block-2 measures significantly improved 
prediction of adherence status beyond that 
achieved by the combination of mother's age 
and child's lung function (FEV1), 2(2) = 6.72, p 
= .035.  The final prediction model for Adhe-
rence Status is shown in Table 4. 
 

DISCUSSION 
   The present study demonstrated that self-
efficacy and outcome expectancies reported by 
the children in our sample were related to their 
level of adherence to their medication, even af-
ter controlling for significant demographic and 
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Table 3. Zero-order Correlations between Predictor and Criterion Variables 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

aSex coded 0 = female, 1 = male. 
bEthnicity coded 0 = non-Hispanic white, 1 = other. 
bMarital status coded 0 = not married, 1 = married. 
dEducation coded 1 = less than Jr. High School grad, 2 = Jr. High School grad, 3 = some High School, 4 = High School 
grad, 5 = some college, 6 = college grad, 7 = grad school. 
dAdherence status coded 0 = non-adherent (mean adherence < 80%), 1 = adherent (mean adherence ≥ 80%). 
*p<.05. 
 
 
disease-related variables (i.e., the mother’s age 

and child’s FEV1). These findings are notewor-
thy given the poor adherence rates of pediatric 
asthma patients reported in this study and in 

previous studies (Bender et al., 1998; Walders 
et al., 2003), and the potential health conse-
quences of nonadherence among this group 
(Cluss et al., 1984; Bender et al., 1997; Chrys-
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santhopoulos et al., 1983; Lemaneck, 1990; 
McQuaid et al., 2003; Weinstein, 1985). It is 
also important to note that the child’s outcome 

expectancy and the child’s  self-efficacy were 
predictive of adherence, while the parent’s cor-
responding variables were not.  
   Our findings add to a body of literature re-
garding relationships between adherence and 
parental and child self-efficacy and outcome 
expectancies. Previous research has found that 
self-efficacy predicts adherence across a variety 
of adult health behaviors (e.g., Mahoney, 1995; 
McCaul et al., 1987; Stuart, Borland, & 
McMurray, 1994). Zebracki & Drotar (2004) 
documented that the association between self-
efficacy for asthma prevention and management 
predicts self-reported adherence among adoles-
cents with asthma. On the other hand, poor ad-
herence has been related to low perceived con-
trol of the disease (Kapote, 1977). In regard to 
the influence of parental self-efficacy, Bursch 
and colleagues (1999) found a significant rela-
tionship between parental self-efficacy for 
asthma management and child’s health status. 
Additionally, Grus and colleagues (2001) found 
a relationship between parental self-efficacy and 
number of school days missed by the child due 
to asthma, but not to the child’s overall health 

status. Our findings indicated that parental 
management self-efficacy was not predictive of 
adherence, which has been related to overall 
health status and number of school days missed 
(e.g., Lemanek, 1990; McQuaid et al., 2003). 

However, we did not assess missed school days 
or overall health status, thus could not investi-
gate any meditational relationships. 
   In regard to outcome expectancies, previous 
research has found that patient and parent per-
ceptions regarding the efficacy of treatments are 
related to nonadherence (Radius et al., 1978). 
Our findings are consistent with this previous 
research in respect to the significance of patient 
outcome expectancy. 
   Social Learning Theory proposes that one’s 

beliefs about self-efficacy (i.e., one’s ability to 

organize and execute certain behaviors) and 
outcome expectancies (i.e., the likely conse-
quences of behaviors) are predictive of various 
behaviors, including health-related behaviors 
(Bandura, 1997). Given our findings regarding 
the importance of the child’s outcome expec-
tancies and management self-efficacy, efforts to 
increase adherence should target the child’s ex-
pectancies and self-efficacy regarding the 
treatment of their asthma using Social Learning 
Theory as a framework for intervention. Devel-
oping more optimistic beliefs about the out-
comes of treatment may be helpful in increasing 
adherence among children. Enhancing adhe-
rence may be accomplished by educating child-
ren about the efficacy of treatments and by pro-
viding them with concrete information. This 
approach is supported by previous research do-
cumenting that self-efficacy and outcome ex-
pectancies are positively correlated with know-
ledge of one’s medical regimen (Miles, Sawyer, 

 

Table 4. Summary of Logistical Regression Model for Variables Predicting Adherence Status  
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& Kennedy, 1995; Schlosser and Havermans, 
1992).  
   The present findings suggest that it may be 
most effective for healthcare providers to focus 
their educational and motivational strategies for 
increasing adherence upon the child and/or 
counseling parents to foster greater outcome 
expectancies and self-efficacy within their 
children, rather than focusing exclusively or 
even primarily on the expectancies or self-
efficacy of the parents. Specifically, programs 
may be most beneficial if they are designed to 
increase children’s belief in their own ability to 

manage their asthma, to take their medication 
correctly, and to thereby control their own 
health and lifestyle. 
   In addition to the child’s outcome expectancy 

and self-efficacy, this study identified the moth-
er’s age as an important demographic predictor 
of adherence, such that children of younger 
mothers are at greater risk of nonadherent beha-
vior. The reasons for this finding are unclear 
and warrant further investigation of correlates 
of maternal age that might account for it. The 
univariate analyses also indicated that mother’s 

education level is associated with adherence, as 
has been previously documented (Radius, et al., 
1978), and that the child’s age at diagnosis was 
negatively related to adherence. This agrees 
with previous studies in suggesting that indi-
viduals are more adherent early in the treatment 
phase of a chronic condition (Kovacs, 
Goldstein, Obrosky, & Iyengar, 1992) and that 
disease duration is correlated with adherence 
(Bond, Aiken, & Somerville, 1992). 
   There are important limitations to this study. 
It utilized a convenience sample of children 
with asthma who were participating in a rando-
mized trial. The sample was small, and there 
were other potentially important predictors that 
were not considered, such as parental stress, 
social support, and perceptions of the illness. In 
addition, any speculations about potential me-
chanisms underlying the observed significant 
relationships between predictors and adherence 
must be made cautiously because the study is 
essentially descriptive and correlational, not ex-

perimental. Future such studies will do well to 
include potentially mediating variables as cova-
riates. In addition to these limitations, it is im-
portant to note the relatively narrow age range 
(i.e. 8 to 12-year olds) represented in the study. 
Thus, it would be useful to compare the utility 
of self-efficacy, as reported by the child, in pre-
dicting health behavior across other age ranges. 
It may be that for younger children, the parent 
ratings are more predictive and influential than 
the child’s beliefs, compared to our group of 8- 
to 12-year olds. If that is the case, one might 
attempt to tailor the interventions to the deve-
lopmental age of the targeted children in view 
of their relative independence from parental in-
fluence.  
   In conclusion, promoting adherence is impor-
tant given that nonadherence to asthma medica-
tions can lead to functional morbidity and mor-
tality. The findings from the present study sug-
gest that psychological factors are predictive of 
adherence, and specifically highlight the roles 
of self-efficacy and treatment outcome expec-
tancy in maintaining one’s health by adhering to 

a medical regime for a chronic medical condi-
tion. This study also indicated that the child’s 

assessment of these factors, not the parents’ as-
sessments, were predictors of adherence. Thus, 
healthcare providers may be wise to consider 
the psychological functioning of their child pa-
tients and the effects of such functioning on the 
course of their disease and adherence behavior. 
Further research is needed to better understand 
how healthcare providers might facilitate par-
ents’ contributions to their children’s self-
efficacy and treatment expectations. 
 

REFERENCES 
Resources: Pediatric Asthma: Promoting Best Practices. 

(n.d.). Retrieved March 30, 2006, from 
http://www.aaaai.org/members/resources/initiatives/
pediatricasthma.stm. 

Bandura, A. (1997). Self-efficacy: The exercise of con-

trol. New York: Freeman. 
Bender, B., Milgrom H., & Rand, C. (1997). Non-

adherence in asthmatic patients: Is there a solution 
to the problem? Annals of Allergy, Asthma, & Im-

munology, 79, 177-186. 



 PREDICTING ADHERENCE 164 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 



169 ANN D. BRANSTETTER-ROST ET AL.  
 

 

Bender, B., Milgrom, H., Rand, C., & Ackerson, L. 
(1998). Psychological factors associated with medi-
cation non-adherence in asthmatic children. Journal 

of Asthma, 35, 347-353. 
Bond, G. G., Aiken, L. S., & Somerville, S. C. (1992). 

The health belief model and adolescents with insu-
lin-dependent diabetes mellitus. Health Psychology, 

11, 190-198.  
Burkhart, P. V., Rayens, M. K., Oakley, M. G., Abshire, 

D. A., Zhang, M. (2007). Testing an intervention to 
promote children's adherence to asthma self-
management. Journal of Nursing Scholarship, 39, 
133-140. 

Bursch, B., Schwankovsky, L., Gilbert, J., & Zeiger, R. 
(1999). Construction and validation of four child-
hood asthma self-management scales: Parent bar-
riers, child and parent self-efficacy, and parent be-
liefs in treatment efficacy. Journal of Asthma, 36, 
115-128. 

Chryssanthopoulos, C., Laufer, P., & Torphy, D. E. 
(1983). Assessment of acute asthma in the emergen-
cy room: Evaluation of compliance and combined 
drug therapy. Journal of Asthma, 20, 35-38. 

Chung K. F, & Naya I. (2000). Compliance with an oral 
asthma medication: a pilot study using an electronic 
monitoring device. Respiratory Medicine. 94, 852-
858. 

Cluss, P. A., Epstein, L. H., Galvis, S. A., Fireman, P., & 
Friday, G. (1984). Effect of compliance for chronic 
asthmatic children. Journal of Consulting and Clin-

ical Psychology, 52, 909-910. 
Gong, H., Simmons, M. S., Clark, V. A., & Taskin, D. P. 

(1988). Metered dose inhaler usage in subjects with 
asthma: Comparison of nebulizer chronology and 
daily diary recordings. Journal of Allergy and Clin-

ical Immunology, 82, 5-10. 
Grus, C. L., Lopez-Hernandez , C., Delamater, A., Ap-

pelgate, B., Brito, A., Wurm, G. et al.  
(2001). Parental self-efficacy and morbidity in pediatric 

asthma. Journal of Asthma, 38, 99-106.  
Hollingshead, A. B. (1975). Four-factor index of social 

status. New Haven, CT: Yale University. 
Kapote, C. (1977). Emotional factors in chronic asthma. 

Journal of Asthma Research, 15, 5-14.  
Kovacs, M., Goldstein, D., Obrosky, D. S., & Iyengar, S. 

(1992). Prevalence and predictors of pervasive non-
compliance with medical treatment among youths 
with insulin-dependent diabetes mellitus. Journal of 

the American Academy of Child and Adolescent 

Psychiatry, 31, 1112-1119. 
Lemanek, K. L. (1990). Adherence issues in the medical 

management of asthma. Journal of Pediatric Psy-

chology, 15, 437-458. 
Mahoney, C. A. (1995). The role of cues, self-efficacy, 

level of worry, and high risk behaviors in college 
student condom use. Journal of Sex Education and 

Therapy, 21, 103-116. 

McCance, K. L., & Huether, S. E. (1990). Pathophysiol-

ogy: The biological basis for disease in adults and 

children. St. Louis: C. V. Mosby. 
McCaul, K. D., Glasgow, R. E., & Schafer, L. C. (1987). 

Diabetes regimen behaviors. Medical Care, 25, 
868-881. 

McQuaid, E. L., Kopel, S. J., Klein, R. B., & Fritz, G. K. 
(2003). Medication adherence in pediatric asthma: 
Reasoning, responsibility, and behavior. Journal of 

Pediatric Psychology, 28, 323-333. 
Miles, A., Sawyer, M., & Kennedy, D. (1995). A prelim-

inary study of factors that influence children’s sense 

of competence to manage their asthma. Journal of 

Asthma, 32, 437-444. 
Miller, M. R., Hankinson, J., Brusasco, V., Burgos, F., 

Casaburi, R., Coates, A., Crapo, R., …, Wanger, J. 
(2005). Standardization of spirometry. European 

Respiratory Journal, 26, 319-338. 
Nides, M. A., Taskin, D. P., Simmons, M. S., Wise, R. 

A., Li, V. C., & Rand, C. S. (1993). Improving in-
haler adherence in a clinical trial through the use of 
a nebulizer chronolog. Chest, 104, 501-507. 

Radius, S. M., Marshall, H. B., Rosenstock, I. M., 
Drachman, R. H., Schuberth, K. C., & Teets, K. C. 
(1978). Factors influencing mothers’ compliance 

with a medication regimen for asthmatic children. 
Journal of Asthma Research, 15, 133-149.  

Rapoff, M. A. (1999). Adherence to pediatric medical 

regimens. New York: Plenum Publishers. 
Schlosser, M., & Havermans, G. (1992). A self-efficacy 

scale for children and adolescents with  
 asthma: Construction and validation. Journal of 

Asthma, 29, 99-108. 
Smith N. A., Seale J. P., Ley P., Mellis C. M., & Shaw J. 

(1994). Better medication compliance is  
associated with improved control of childhood asthma. 

Monaldi Archives for Chest Disease  49, 470-474.  
Stuart, K., Borland, R., & McMurray, N. (1994). Self-

efficacy, health locus of control, and smoking cessa-
tion. Addictive Behaviors, 19, 1-12. 

Tabachnick, B. G., & Fidell, L. S. (2001). Using multiva-
riate statistics, 4th edition. Boston: Allyn and Bacon 
Publishers. 

Walders, N., Kopel, S. J., Koinis-Mitchell, D., McQuaid, 
E. L. (2003). Patterns of quick-relief and long-term 
controller medication use in pediatric asthma. Jour-

nal of Pediatrics, 146, 177-182. 
Weinstein, A. G. (1985). Correspondence: Behavioral 

strategies and theophylline compliance in asthmatic 
children. Annals of Allergy, 55,16-21. 

Zebracki, K., & Drotar, D. (2004). Outcome expectancy 
and self-efficacy in adolescent asthma self-
management. Children’s Health Care, 33, 133-149.





















http://www.biomedcentral.com/1471-2296/6/33




ISSN: xxxx-xxxx




Volume 1


Number 1


Winter 2009

*Formally the Journal of Behavior Analysis in Health, Sports, Fitness and Medicine



