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INTRODUCTION
Outcome studies of genetic counseling can provide evidence 
of the value of genetic counselors (GCs). Value in health care, 
defined as health outcomes achieved per dollar spent, benefits 
patients, payers, and providers by providing the best patient 
care while maintaining cost efficiency.1 Evidence-based genetic 
counseling is important to maximizing health outcomes for 
patients and for the maturity of the profession, so that entities 
inside and outside the profession have a clear understanding of 
the goals and expected outcomes of genetic counseling practice. 
Entities outside the profession, such as state licensing boards, 
insurance companies, and other health-care providers, may 
use outcome studies to justify the hiring and reimbursement 
of GCs.2

Although GCs can play a key role in educating patients on 
treatment, management, and/or screening options (e.g., cancer 
screening for a patient with a hereditary cancer syndrome and 
diet interventions for a child with a metabolic disease), unlike 
physicians, GCs do not provide physical interventions such as 
surgeries or prescribed diets, which have a direct impact on 
physical effects of disease. Prevention of genetic diseases or 
birth defects was a medical outcome associated with prenatal 
genetic counseling in the 1950s and 1960s. However, such a 
goal is at odds with the views of many in the community of 

people with disabilities and their allies and is in conflict with 
the genetic counseling principle of nondirectiveness as it 
implies that patients should be directed to terminate affected 
pregnancies.2 As GCs become more involved in the provision 
of care for patients with treatable genetic disorders and com-
mon chronic diseases for which lifestyle or other interventions 
may reduce disease risk, biomedical outcomes such as morbid-
ity and mortality may become increasingly important measures 
of outcomes in genetic counseling.

Existing research on genetic counseling outcomes has limi-
tations in measuring the full impact of genetic counseling on 
patient care. For instance, providing education is a well-estab-
lished goal of genetic counseling.3 However, assessing client 
knowledge implies a judgment about what information should 
be important to the client (and therefore remembered), which 
may not always match the client’s actual values.4 Risk percep-
tion, another variable related to education, is also examined in 
many studies.5–7 However, it is well known that risk perception 
is influenced by factors outside the control of a GC, such as 
the client’s personality, and can even change with time as the 
client’s life situation changes.4 Psychosocial support is another 
goal of genetic counseling.3 Studies have evaluated client sat-
isfaction with counseling and “psychological adjustment” by 
measuring well-being and perceived personal control.8–11 But 
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satisfaction and psychological outcomes are not sufficient to 
quantify the health effects of genetic counseling. Therefore, 
the usefulness of these outcomes in evaluating the effective-
ness of the GC may be limited, and new outcome measures are 
needed.2

Patient adherence is a crucial link between the process of 
providing health-care and health outcomes.1 Medical manage-
ment adherence is widely studied in medicine. Factors affect-
ing adherence to medication are multifactorial and include 
patient-related factors (e.g., age and cognitive impairment), 
condition-related factors (e.g., severity and type of symptoms), 
socioeconomic factors (e.g., high treatment costs and low lit-
eracy), therapy-related factors (e.g., complexity of the regi-
men), and health-system factors (e.g., access to healthcare).12 
Interventions by health-care providers that have been shown 
to increase patient adherence include taking extended time to 
clarify instructions, tailoring the regimen to the patient’s life-
style, and providing educational materials to allow the patient 
to self-educate and improve their self-efficacy.13,14

The provider–patient relationship also influences adherence. 
A relationship based on effective communication and collabo-
ration allows patients to become involved in planning their own 
care. Involved patients demonstrate better adherence, express 
greater satisfaction, and have better control of their chronic 
conditions.14,15 The reciprocal engagement model of genetic 
counseling proposes that “the genetic counselor and patient 
make decisions in a collaborative fashion—there is a give 
and take between counselor and patient.”16 Because patients 
involved in collaborating on their medical decisions demon-
strate higher satisfaction and better adherence, facilitation of 
collaborative decision making by GCs may be associated with 
increased patient adherence.

Patients are also more likely to adhere to their treatment plan 
when their provider demonstrates empathy and builds inter-
personal trust.15 As part of their practice, GCs are expected to 
provide psychosocial counseling, which is influenced by the 
principles of Carl Rogers’ client-centered counseling. The use 
of empathy is a main principle of client-centered counseling. 
Therefore, measurement of medical management adherence 
may correlate with the provision of empathy and psychosocial 
counseling in a genetic counseling session. Alternatively, adher-
ence could be associated with provider practice patterns, such 
as frequency of patient follow-up. However, client adherence 
to medical management recommendations has not been previ-
ously studied as an outcome in genetic counseling.

The purpose of this study was to determine whether the 
inclusion of a GC in a pediatric patient’s initial genetics visit 
had an impact on patient adherence to medical management 
recommendations. Specifically, we examined the probabilities 
that patients completed medical management recommenda-
tions when a GC was involved in the patient’s initial visit versus 
when only genetics physicians were involved. As a secondary 
outcome, we also compared the number of concepts recorded 
in the psychosocial section of the medical intake form follow-
ing an initial visit to a general genetics clinic.

MATeRIALs AND MeTHODs
This study was approved by the University of Cincinnati insti-
tutional review board and the Cincinnati Children’s Hospital 
Medical Center institutional review board. Medical records 
of 198 pediatric patients (12 years of age or younger) seen for 
their first visit to the general genetics clinic at the Cincinnati 
Children’s Hospital Medical Center (CCHMC) between 1 
January 2008 and 31 December 2008 were abstracted. Exclusion 
criteria included patients seen by a genetics specialist at a non-
CCHMC location before their initial visit to the CCHMC, 
patients seen in a specialty genetics clinic (e.g., neurofibroma-
tosis clinic) or referred to a general genetics clinic from an inpa-
tient genetics consult at CCHMC, patients seen by a nurse or 
nutritionist as part of their initial visit, and patients who were 
not seen by an attending clinical geneticist.

A database of patients seen by the Division of Human Genetics 
at the CCHMC was used to identify patients who fulfilled the 
inclusion criteria. Of the 538 patients who met the inclusion cri-
teria, 317 had a GC involved in their initial visit and 219 did not. 
The inclusion of a GC in genetics appointments at the CCHMC 
during the time frame of this study was primarily based on 
nonpatient factors such as clinic schedule and GC availability. 
Due to growth in specialty clinics and patient volumes during 
this time period, genetic counseling staff were not scheduled to 
attend all general genetics clinics. New-visit appointments were 
not scheduled differently based on whether a GC was or was not 
available to see the patient; nor were indications for referral a 
reason to schedule patients differently. New-visit appointments 
were scheduled for 60 min; however, actual length of clinic visits 
was not systematically recorded.

Descriptive statistics were calculated to determine the age 
and sex distributions of patients fulfilling the inclusion criteria. 
Age was categorized on the basis of stages of child development 
as follows: infant, 0–12 months; toddler, 1 year and 1 day to 5 
years; and school age, 5 years and 1 day to 12 years.

One hundred patients were randomly selected from the pop-
ulation of patients who had seen a GC and a clinical geneti-
cist–physician team; this group is designated as the GC group. 
Patients who had seen a clinical geneticist (with or without the 
addition of a medical genetics resident), but not a GC, were 
selected and matched to the GC group on the basis of age cat-
egory and sex; this group is designated the non-GC group. A 
unique identification number was assigned to each patient, 
and an Excel document was created to link the medical record 
number to the unique identification number created for each 
patient. If review of the medical record indicated that a patient 
did not fulfill the inclusion criteria, the patient was excluded, 
and another patient was selected. One round of reselection was 
performed; if the re-selected patient did not fulfill the inclusion 
criteria, the patient was excluded.

A paper data-abstraction form was created to collect data from 
the medical record including demographic information, medical 
management adherence, and psychosocial concepts addressed 
during the initial visit. Demographic information included 
patient age, sex, insurance type, and reason for referral. After 
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review by the research team, reason for referral was collapsed 
into five categories: congenital anomalies, nonspecific symp-
toms (including developmental delay/cognitive impairment and 
nonspecific dysmorphic features), prenatal exposures, known 
diagnosis/family history of a genetic condition, and to rule out 
a specific genetic condition. The medical record included paper 
medical charts and data from two electronic medical record sys-
tems that were in use at the CCHMC in 2008: Chartmaxx and 
Epic. All information in the data-abstraction forms were entered 
into an Access database developed for this study.

Medical management adherence
The medical management recommendations recorded in 
each chart, found in the “Plan” section of the dictation from 
the patient visit, were abstracted. Any statement listed under 
“Plan” that did not describe a task that the patient was intended 
to complete was not counted as a recommendation. In places 
where we refer to “patient adherence,” it was assumed that med-
ical management recommendations were made to the parent or 
adult accompanying the child to the visit and that adherence 
was facilitated by this parent or adult because this was a pedi-
atric population.

Medical management recommendations included  follow-up 
with genetics, referral to a specialist (cardiology,  craniofacial, 
developmental, and behavioral pediatrics; endocrinol-
ogy;  otolaryngology; feeding; gastroenterology; neurology; 
 ophthalmology; orthopedics; and other), genetic testing 
 (karyotype, microarray, sequencing, and other), imaging 
 (magnetic  resonance imaging, computed tomography scan, 
ultrasound, X-ray, and other), other testing or screening thera-
pies  (physical, occupational, or speech), school recommenda-
tions (e.g., change of schools), lifestyle recommendations (e.g., 
start exercise plan), and requests for medical records from other 
institutions. After review by the research team, these categories 
of recommendations were further collapsed into three main 
themes, including “follow-up with genetics,” which included 
any recommendation for the patient to return to genetics; 
“referral to specialist,” which included any recommendation for 
the patient to see a health-care professional outside of  genetics; 
and “testing,” which included any recommended follow-up test-
ing such as genetic testing, imaging, and other blood, urine, or 
sweat tests. Recommendations that did not fit these categories 
were omitted (GC: n = 17; non-GC: n = 25) because they were 
activities to be completed outside the medical setting, and thus 
a medical record review was not a good way to find evidence 
of adherence. The omitted types included school recommenda-
tions, lifestyle changes, and requests for medical records from 
other institutions.

For each recommendation made, an attempt was carried 
out  to locate evidence in the medical record that the recom-
mendation was completed. Evidence included test results, doc-
umentation of attendance at recommended appointments with 
genetics or other specialists at the CCHMC, and documentation 
of follow-up with appointments or care outside of the CCHMC 
(e.g., written documentation of the parents’ verbal report of 

attending appointments). Referrals were considered complete 
if the patient showed up for an appointment with the specialist 
to which he or she was referred. Recommendations were con-
sidered complete only if they were completed within 18 months 
of the initial visit. If no evidence of follow-up was found, it was 
assumed that the recommendation was not completed.

Psychosocial concepts
The “psychosocial” section of the intake form was examined, 
and the number and type of psychosocial concepts recorded in 
the medical record was entered into the data-abstraction form. 
The 11 types of psychosocial concepts recorded based on con-
sultation with the research team included with whom the patient 
lived; family support systems; family structure and relationships; 
school issues; insurance and finances; religion/culture; parents’ 
work; coping skills; parent/patient feelings; ability to travel to 
medical appointments; and patient interests and hobbies.

statistical analysis
Statistical analyses were performed using Statistical Analysis 
Software (SAS), version 9.3 (SAS Institute, Cary, NC). Because 
a single patient could have more than one recommendation, to 
account for the within-subject correlation, we used a general-
ized estimating equation model to assess the impact of involve-
ment of GCs on the completion of recommendations.

The number of psychosocial concepts was compared between 
the GC and non-GC groups using linear regression.

The effects of patient age, sex, insurance type, and reason for 
referral group were tested for both the outcomes; the effect of 
recommendation type was also tested for the adherence out-
come, as was the presence of a medical resident as compared 
with a GC. Variables that showed a significant impact on out-
comes were included in the final models. Associations were 
considered significant when P ≤ 0.05.

Interrater reliability
To increase reliability, a second coder re-abstracted 40 of the 
198 patient records. Cohen’s κ was then used to assess the inter-
rater agreement on the three recommendation types and the 
11 psychosocial concepts.

ResULTs
The final sample of patients for the GC group (n = 100) con-
sisted of 14 female infants, 14 male infants, 18 female toddlers, 
22 male toddlers, 14 female school-aged children, and 18 male 
school-aged children.

The final sample of patients in the non-GC group (n = 98) con-
sisted of 13 female infants, 13 male infants, 18 female toddlers, 
22 male toddlers, 14 female school-aged children, and 18 male 
school-aged children. Two patients in the non-GC group were 
excluded after one round of reselection because they had seen a 
GC. The distribution is consistent with the age and sex distribu-
tion of the population of patients fulfilling the inclusion criteria.

The clinicians involved in the initial visits of the sample pop-
ulation included six clinical geneticists, five medical genetics 
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residents, and nine GCs. Three of the six clinical geneticists 
were female, and two of five residents were female. All of the 
GCs were female.

Among the GC group, 96 patients had seen a clinical geneti-
cist and a GC and 4 had seen a clinical geneticist, a medical 
genetics resident, and a GC. Among the non-GC group, 76 
patients had seen a clinical geneticist and medical genetics resi-
dent during their visit, and 22 had seen only a clinical geneti-
cist. No significant differences were detected in demographics 
between the GC and non-GC groups (Table 1).

Medical management adherence
Overall, a similar number of medical management recommen-
dations were made in the GC group (n = 228) and the non-GC 
group (n = 208) (Table 2). The number of recommendations in 
each category (follow-up with genetics, referral to a specialist, 
and testing) was also similar between the two groups. Percent 
completion of recommendations appears higher in the GC 
group than the non-GC group (Table 2). Interrater reliability 
(determined by Cohen’s κ) for categorizing the recommenda-
tion types was good (κ = 0.78).

The results from the generalized estimating equation model 
showed that adherence was significantly associated with the 
inclusion of a GC (P = 0.009); patients in the GC group were 
more likely to complete their recommendations than patients 
in the non-GC group (odds ratio = 2.1; 95% confidence 

 interval = 1.2–3.6) (Figure 1). Interrater reliability for adher-
ence to recommendations was excellent (κ = 0.933).

To control for the presence of a second medical provider 
during a patient visit, we examined whether the presence 
of a resident with a clinical geneticist (n = 76) as compared 
with a GC with a clinical geneticist (n = 96) made a difference 
in adherence. The number of recommendations completed 
was significantly higher when a GC was present (71%) ver-
sus when a resident was present (60%; χ2 = 6.86; 1 degree of 
freedom; P = 0.009). Results were similar using a generalized 
estimating equation model that controlled for within-subject 
correlations in adherence and the different types of recom-
mendations (P = 0.006).

Adherence was also significantly associated with recommen-
dation type (P < 0.0001) with patients least likely to complete 
a recommendation to follow-up in genetics clinic, and most 
likely to complete an ordered test (Figure 1).

No association was detected between adherence and patient 
age, sex, insurance type, or reason for referral group.

Psychosocial concepts
Cohen’s κ for agreement on the 11 types of psychosocial con-
cepts was good (κ = 0.64). Almost all disagreement consisted 
of one coder including a concept that the other did not code.

Table 1 Demographics
GC group  
(n = 100)

Non-GC group 
(n = 98) P valuea

Age (years) (median (IQR)) 2.54 (0.92–6) 2.21 (0.90–6.13) 0.88

Sex (n (%)) 0.78

 Female 45 (45) 46 (47)

 Male 55 (55) 52 (53)

Insurance (n (%)) 0.18

 Public 24 (24) 36 (37)

 Private 64 (64) 51 (52)

 None 4 (4) 6 (6)

 Unknown 8 (8) 5 (5)

Reason for referral (n (%)) 0.49

 Congenital anomaliesb 21 (21) 12 (12)

 Nonspecific symptomsc 27 (27) 27 (28)

 Prenatal exposuresd 2 (2) 3 (3)

  Known diagnosis/ 
family historye

20 (20) 26 (27)

 Rule out disorderf 30 (30) 29 (30)

GC, genetic counselor; IQR, interquartile range.
aAge was compared using Wilcoxon rank sum test; sex, insurance, and reason for 
referral were compared using χ2 tests. bCongenital anomalies: includes single or 
multiple congenital anomalies, e.g., “craniosynostosis,” “developmental delay and 
Poland sequence,” “duplicated right thumb,” and “multiple congenital anomalies.” 
cNonspecific symptoms: includes developmental delay/cognitive impairment, 
behavior concerns, and nonspecific dysmorphic features. dExposures: suspected or 
known prenatal exposures to drugs and/or alcohol. eKnown diagnosis/family history: 
includes patients referred for a known diagnosis or a family history of a known 
genetic condition. fRule out: includes referrals that specifically include a syndrome to 
rule out (“r/o neurofibromatosis”) or include symptoms that are strongly suggestive 
of a specific genetic disorder (“café au lait spots and axillary freckles”).

Table 2 Total number of recommendations and percent 
completed, by group and recommendation type

GC group Non-GC group

Number of  
recommen-

dations

Percent  
completed  

(n)

Number of 
recommen-

dations

Percent  
completed  

(n)

Follow-up  
with genetics

 65 57% (37)  69 38% (26)

Referral to 
specialist

 38 76% (29)  37 57% (21)

Testinga 125 92% (115) 102 87% (89)

All types 228 79% (181) 208 65% (136)

GC, genetic counselor.
aRecommendations for follow-up testing, including genetic testing, imaging, and 
other blood, urine, or sweat tests.

Figure 1 Predicted probability of adherence by recommendation type.
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The number and types of psychosocial concepts recorded 
in the medical records in the GC and non-GC groups are 
described in Table 3. Five patient records in the GC group and 
five patient records in the non-GC group did not include any of 
the 11 types of psychosocial concepts listed in Table 3.

The mean number of psychosocial concepts recorded per 
medical record was 2.3 in the GC group (SD: 1.1) and 2.1 in 
the non-GC group (SD: 0.9). Linear regression results showed 
a marginal significant difference in the number of psychoso-
cial concepts documented per medical record between the 
GC group and the non-GC group (P = 0.048). After control-
ling for the demographic variables described in Table 1, more 
psychosocial concepts were recorded per medical record in 
the GC group than the non-GC group. Reason for referral 
category (congenital anomalies; nonspecific symptoms; pre-
natal exposures; known diagnosis/family history; to rule out 
disorder) also showed a significant impact on the number 
of concepts (P = 0.001). A significant association was found 
between patient sex and number of psychosocial concepts 
recorded (P = 0.001), with males having more psychoso-
cial concepts recorded in the medical record than females. 

However, no significant difference was detected in concept 
types between males and females (P = 0.68; χ2 test), as illus-
trated in Figure 2.

DIsCUssION
Medical management adherence
Families of general pediatric genetics patients in this study 
were significantly more likely to adhere to medical manage-
ment recommendations when they were seen by a geneticist 
and GC team, as compared with patients seen only by genet-
ics physicians. Although the type of management recommen-
dation had a large impact on adherence, involvement of a GC 
improved adherence in all three management recommendation 
categories.

Although we can only speculate as to the reasons for higher 
adherence among the GC group, the quality of provider–family 
communication and collaborative decision making have been 
shown to facilitate treatment adherence, health outcomes, and 
satisfaction with care in managing pediatric and adult chronic 
illnesses.14,15,17 Patients are more likely to adhere to their treat-
ment plan when their provider demonstrates empathy and 

Table 3 Psychosocial concepts by group
Concept Description GC group (n = 218) Non-GC group (n = 192)

Daily living Answers the question “who lives at home?” 41% (n = 89) 45% (n = 86)

Support systems People or institutions the patient and/or family relies on for social support  
in difficult situations

3% (n = 7) 4% (n = 7)

Family Descriptions of family structure or relationships, including foster and 
adoptive families

17% (n = 38) 16% (n = 31)

School References to IEPs or 504 plans, school performance, or the parents’ 
educational status

3% (n = 7) 3% (n = 6)

Insurance/finances Reference to insurance, finances, or financial assistance 4% (n = 8) 2% (n = 3)

Religion/culture The family’s religion, language, and/or cultural identity 1% (n = 2) 2% (n = 3)

Work The family members’ or patients’ employment 12% (n = 26) 13% (n = 24)

Coping skills Activities or methods that help the patient and/or family cope with  
difficult situations

2% (n = 4) 0% (n = 0)

Feelings Adverbs describing feelings as well as adjectives describing personality  
traits of the patient or parent

3% (n = 7) 3% (n = 5)

Travel/location Describes where the family lives and/or their ability to travel to the  
CCHMC for appointments

7% (n = 15) 12% (n = 23)

Interests/activities Things the patient likes to do 7% (n = 15) 2% (n = 4)

CCHMC, Cincinnati Children’s Hospital Medical Center; GC, genetic counselor; IEP, Individual Education Plan.

Figure 2 Psychosocial concepts by patient sex.

Interests/activities5%

39%
9%

4%
1%

13%

3%
3%

18%
15%

3%

3%
2%

1%

11%

1%
1%

10%
4%

39%

4%

1%

Male patients (n = 242) Female patients (n = 168)

Travel/location
Feelings

Coping skills
Work
Religion/culture
Insurance/finances
School
Family
Support systems
Daily living

GeNeTICs in MeDICINe  |  Volume 16  |  Number 2  |  February 2014



162

RUTHERFORD et al  |  Adherence as an outcome of genetic counselingOriginal research article

builds interpersonal trust.15 Relationship-building elements of 
the genetic counseling process that have been associated with 
more positive outcomes include higher levels of counselor facil-
itation of understanding and empathic responses and lower lev-
els of verbal dominance.18,19

The specialty expertise of GCs in the area of decision making 
could have also played a role in parents’ adherence to recom-
mendations. In a collaborative decision-making process sup-
ported by a nondirective GC, a parent may be more satisfied 
with the choices they make, and their active involvement may 
even make them feel more motivated to follow through on 
medical management recommendations.15,20

Patient adherence is a crucial link between care process 
and health outcomes.1 Although the effect of recommenda-
tion adherence on medical outcomes has not been previously 
studied in the field of general pediatric genetics, the effect of 
adherence to medications and treatments in other fields has 
been shown to reduce the effects of disease. The use of medi-
cal outcomes studied and accepted in other areas of health care 
may help demonstrate the value of genetic counseling to payers 
and employers.

Psychosocial concepts
There was a marginally significant difference in the number of 
psychosocial concepts recorded per medical record between 
the GC and non-GC groups. Moreover, reasons for these differ-
ences are speculative, but it is possible that GCs discussed more 
psychosocial concepts with parents than the genetic physicians. 
Alternatively, the GCs may have been more likely to record the 
psychosocial concepts they discussed. Previous studies indicate 
that providers may sometimes omit psychosocial information 
from the medical record even if they feel it is important, pos-
sibly due to concerns of patient privacy.21 A study of videotaped 
appointments in internal medicine found that in 12 of 20 con-
sultations, the patients reported psychosocial information that 
was not documented in the chart.22

Our study reports the number of psychosocial concepts 
documented, but we could not assess the amount of time spent 
discussing each concept or the depth of the discussion. The 
provider’s use of a counseling skill like empathy would not be 
recorded in the medical record; however, patient outcomes may 
be more influenced by the process of psychosocial counseling 
and the techniques employed by their provider rather than the 
number of topics discussed. Therefore, differences in the num-
ber of concepts recorded may not fully represent whether there 
is a difference in the quality of the provider–patient relationship 
between the two groups. Evaluations of psychosocial counsel-
ing outcomes may be best performed with a different research 
model, such as audio- or videotaped sessions, which would be 
better able to capture all concepts discussed and psychosocial 
skills employed by the provider.

A significant difference in the number of psychosocial con-
cepts recorded in the medical record was found between male 
and female patients, with more concepts recorded in the charts 
of male patients. There was no significant interaction between 

reason for referral category and sex. However, the difference 
by sex in documented psychosocial concepts could have been 
caused by differences in the reason for referral between males 
and females that were not captured by our five collapsed reasons 
for referral. Data on whether an X-linked condition was sus-
pected in the patient was not collected, and therefore it was not 
possible to analyze whether the increased number of psycho-
social concepts recorded in males’ charts was associated with 
suspicion of X-linked conditions. Of note, because the mean 
age of the patients in both the groups was 2 years or younger, 
any psychosocial counseling provided was almost certainly per-
formed with the parent or guardian who accompanied the child 
to the visit rather than the patient themselves. Sex of the parent 
or guardian accompanying the patient was not recorded.

Limitations
This study analyzed adherence only following an initial visit 
and did not measure adherence at follow-up visits. Because this 
study was conducted at a single large pediatric center, whether 
the findings are generalizable to other genetics centers or genet-
ics settings that include adults is unknown. Calculation of 
adherence in this study was limited by the ability to find docu-
mentation in the CCHMC medical record. However, the rec-
ommendation to follow-up with genetics was likely the easiest 
to find documentation of adherence.

Each patient’s reason for referral to genetics was abstracted, 
and the data were collapsed into five categories. There may have 
been factors related to reason for referral that were not captured 
in data abstraction or collapsed category creation. For instance, 
the family’s level of anxiety or perceived severity of the child’s 
condition was not determined, so it was not possible to analyze 
whether family anxiety influenced adherence or psychosocial 
concepts recorded. Insurance type was collected as an indicator 
of socioeconomic status, but the number of patients with no 
insurance at all was low enough that there may not have been 
power to detect differences between the no-insurance group 
and the public and private insurance groups.

Although patient medical records were randomly selected 
and matched on age and sex, there may be other confounding 
factors for which we did not control that were associated with 
adherence. For example, we do not have data on the number of 
follow-up phone calls to families and by whom they were made. 
We were also unable to examine whether adherence differed by 
provider gender because all the GCs were female. Finally, we 
do not have data on previsit and postvisit provider contact with 
families. However, it is rare that GCs would have contact with a 
new-patient previsit. Although it is plausible that individual pro-
viders differ in how they track and follow-up on recommenda-
tions made to patients, such differences would only be meaning-
ful if they were consistent across provider type. Future studies 
that randomize participants to the type of health-care provider 
may be helpful in controlling for such unknown confounders.

This study was not able to identify the reason for increased 
patient adherence in the GC group, nor was it able to ana-
lyze the parents’ internal influences or motivations for 
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completing recommendations for their child. In addition, 
although the clinical geneticists, residents, and GCs all likely 
integrated some elements of genetic counseling into new 
patient visits, we are not able to retrospectively discern what 
processes each provider integrated and how they differed by 
provider type.

Future studies
This is the first study of adherence by parents of patients referred 
to genetics as an outcome of genetic counseling and could 
be used as a model for additional outcome studies in genetic 
counseling. Additional studies are needed that assess reasons 
for differences in adherence when a GC is and is not involved in 
initial pediatric visits. Further research is needed to determine 
whether the association of GCs with increased parental adher-
ence applies in other genetic counseling settings and at other 
centers, and if enhanced adherence results in improved medical 
outcomes and/or lower health-care costs.

We did not have sufficient numbers to assess outcomes when 
nurses and dieticians were involved in new-patient visits. 
However, it is possible that nurses and dieticians play similar 
roles as GCs during patient encounters and may make for an 
additional comparison group in future studies.

The results from this study also generate further questions 
as to what processes of genetic counseling influence adherence 
and how. Genetic counseling process studies could identify 
provider practices and patient characteristics that are associ-
ated with patient or parental adherence. Such studies might 
involve audio- or video-taping appointments and could also be 
examined to assess differences in psychosocial counseling. As 
previous studies have suggested that the patient–provider rela-
tionship and collaborative decision making are correlated with 
adherence; future studies should investigate these associations 
in a genetic counseling setting.
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