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ABSTRACT 
 
For people with serious mental illness (SMI) (schizophrenia, bipolar disorder, schizoaffective 
disorder), psychiatric genetic counseling (PGC) has been shown to significantly increase 
empowerment and illness management self-efficacy. While these outcomes are important, they 
are also theoretical precursors for behaviour changes (e.g. improved medication adherence), and 
improved mental health. Therefore, we conducted the first study (repeated-measures/within-
subjects design) to test the hypothesis that PGC would reduce psychiatric symptoms due to 
increased medication adherence. Between 2013-2018, we recruited N=109 individuals (age 19- 
72) with SMI and administered the short Positive and Negative Syndrome Scale (short-PANSS) 
and Brief Adherence Rating Scale (BARS) at four timepoints; twice Pre-PGC (T1: 1-month Pre-
PGC and T2: immediately Pre-PGC), to assess change in adherence/symptoms without any 
intervention (internal control condition), and twice Post-PGC (T3: 1-month and T4: 2-months 
Post-PGC), to assess impact of PGC. A quantile regression model investigated the relationships 
between short-PANSS, timepoints, and BARS. There was a significant relationship between 
short-PANSS and timepoints at the 75th (T4 short-PANSS scores < T1 and T2) and 90th quantiles 
(T4 short-PANSS scores < T2), but these results were not explained by improved medication 
adherence. PGC for SMI may reduce psychiatric symptoms, but confirmatory work and studies 
to examine mechanism are needed.  
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1. INTRODUCTION 

Psychiatric disorders are common, and constitute the leading cause of disability in North 

America (Kessler, Chiu, Demler, Merikangas, & Walters, 2005). The etiology of psychiatric 

disorders is complex and heterogeneous, typically resulting from the combined effects of genetic 

variants and environmental contributors; however, individuals with psychiatric illness often have 

misconceptions about the cause (Austin, Hippman, & Honer, 2012; Chong et al., 2016) and 

experience feelings of fear, guilt, shame, and stigma associated with the diagnosis. 

 Genetic counseling is an established healthcare service that is delivered by specialist 

trained healthcare professionals (Ormond et al., 2018), and psychiatric genetic counseling has 

emerged as a subspecialty within genetic counseling practice (Moldovan et al., 2019).  

Psychiatric genetic counseling explains the multifactorial etiology of mental illness (i.e. genetic 
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and environmental contributors) and is aimed at addressing misconceptions about etiology that 

often exist around mental illness and the emotions associated with these misconceptions (e.g. 

guilt, shame and stigma) (Austin, 2019; Inglis, Koehn, McGillivray, Stewart, & Austin, 2015; 

Inglis, Morris, & Austin, 2017). In using a heavily counseling-focused approach (Austin, 

Semaka, & Hadjipavlou, 2014) to help people understand cause of illness and its relationship to 

treatments, from a theoretical perspective, genetic counseling is conceptually rooted in the health 

beliefs model (Rosenstock, 1974). The health beliefs model is focused on helping people 

understand their condition and their perceived benefits and barriers to management strategies, 

but genetic counseling can overcome some of its limitations to produce behavior change by 

meaningfully attending to emotional barriers to behavior change (Austin, 2015; Kelly & Barker, 

2016). While genetic information has been shown to be ineffective at producing behaviour 

change, genetic counseling is ideally positioned to do so (e.g. potentially including medication 

adherence) (Austin et al., 2014; Austin, 2015; Deacon & Baird, 2009; Kemp, Lickel, & Deacon, 

2014; Schofield, Abdul-Chani, & Gaudiano, 2019). 

  In the context of psychiatric disorders, genetic counseling produces significant 

improvement in patient empowerment and self-efficacy to manage symptoms (Inglis et al., 2015; 

Moldovan, Pintea, & Austin, 2017), both of which have been postulated to be precursors to 

behavior change (Bravo et al., 2015; Holloway & Watson, 2002). Indeed, qualitative studies 

have documented an increase in protective behaviors (e.g. participants reported adopting better 

strategies for sleep, nutrition, and exercise) and improved mental health after psychiatric genetic 

counseling (Semaka & Austin, 2019). In non-psychiatric settings (pediatrics and cancer) genetic 

counseling has been shown to increase adherence to medical management recommendations 

(Hadley et al., 2004; Rutherford, Zhang, Atzinger, Ruschman, & Myers, 2014). However, 
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despite the need for interventions to improve psychotropic medication adherence, no studies 

have quantitatively investigated the impact of genetic counseling on mental health or health 

behaviors (Burkhart & Sabate, 2003; Goff, Hill, & Freudenreich, 2010; Lingam & Scott, 2002).  

The purpose of this study was to examine the effect of psychiatric genetic counseling for 

people with serious mental illness (SMI – schizophrenia, bipolar disorder, schizoaffective 

disorder) on psychiatric symptoms (specifically psychotic symptoms) and psychotropic 

medication adherence. We hypothesized that psychiatric genetic counseling would reduce  

psychotic symptoms, and that this would be mediated by improved psychotropic medication 

adherence. Because the patient-counselor relationship has been documented to be a key 

component of psychological interventions (Horvath & Symonds, 1991), we also explored 

relationships between any change in psychiatric symptoms after psychiatric genetic counseling 

and the bond between the patient and the counselor.  

2. METHODS 

2.1 Design 

We conducted a study to explore the effect of genetic counseling on psychiatric 

symptoms and medication adherence using a repeated measures/within subjects design. First, all 

participants completed assessments at two timepoints separated by a month during which there 

was no intervention, and then completed the assessments again after receiving the intervention. 

This allowed us to compare change in outcomes between the two timepoints during which there 

was no intervention (an internal control condition), with change between pre and post 

intervention.  

2.2 Recruitment and procedures 



5	
	

	

Between 2013 and 2018, we recruited 110 individuals with SMI (i.e. bipolar disorder, 

schizoaffective disorder, or schizophrenia) who were >18 years old and fluent in English from 

community-based mental health agencies, and by placing advertisements (e.g. Craigslist) in 

metro Vancouver and Victoria, Canada.  To determine eligibility for the study, psychiatric 

diagnosis (bipolar disorder, schizophrenia, or schizoaffective disorder) was confirmed by 

structured clinical interview for DSM-IV (SCID) (First, Spitzer, Gibbon, Williams, 1997) 

administered by a trained team member by phone or in person (at the research institute), 

according to the needs of the participant. We chose to include individuals with bipolar disorder 

type II (in addition to individuals with bipolar disorder type I) because while the presence of 

psychosis during a manic episode precludes a diagnosis of bipolar disorder type II, individuals 

with bipolar disorder type II can (and do) experience psychosis in the context of depressive 

episodes (Mazzarini et al., 2010). Eligible participants completed four study visits: Timepoint 1 

(T1), Timepoint 2 (T2), Timepoint 3 (T3) and Timepoint 4 (T4), each ~1 month apart) (See 

Figure 1).   

<< Insert Figure 1 >> 

At T1 we collected demographic information, administered the Brief Adherence Rating 

Scale (BARS)  (Byerly, Nakonezny, & Rush, 2008) for each prescribed psychotropic medication 

(i.e. mood stabilizers, anti-depressants, and anti-psychotic medications) for their psychiatric 

diagnosis. We did not collect data on medications prescribed for unrelated reasons. We also 

conducted the short Positive and Negative Syndrome Scale (short-PANSS) (Kay, Fiszbein, & 

Opler, 1987). These same measures were completed again at T2 (one month after T1). As there 

was no intervention between T1 and T2, this design allowed participants to be their own internal 

control. Participants then received psychiatric genetic counseling (as described below) 
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immediately following the completion of measures at T2 (See Figure 1). At T3 (one month after 

T2), and at T4 (one month after T3) BARS and PANSS were repeated again to assess any impact 

of the intervention. Additionally, immediately after receiving genetic counseling, each 

participant and the genetic counselor completed four items from the Working Alliance Inventory 

– Short proposed bond subscale (Tracey & Kokotovic, 1989), with the genetic counselor and 

participant each completing independent ratings, Bond-GC and Bond-PT respectively.  

All procedures involving human subjects/patients were approved by UBC Research 

Ethics Board (study ID: H12-01087). Written informed consent was obtained from all 

participants. 

2.3 Intervention: Psychiatric Genetic Counseling 

We report the details of the intervention provided according to the reporting standards for 

genetic counseling research (Hooker, Babu, Myers, Zierhut, & McAllister, 2017). Four board-

certified genetic counselors and a psychiatrist (who was not involved in the clinical care of the 

participants) provided in-person genetic counseling to participants in this study. To ensure 

standardization of the intervention delivered between participants, all providers: completed 

training with and were approved as competent to provide psychiatric genetic counseling by the 

senior/corresponding author, and used a manual in delivering the psychiatric genetic counseling, 

completing a checklist for each participant (see Supplementary Material). All genetic counseling 

sessions included in this study adhered to the checklist protocol. Further, all providers 

participated in peer supervision sessions every two weeks, in which practice was reflected upon 

and discussed with peers with a view to ensuring quality and consistency of sessions.  

The genetic counseling provided used a patient-centered, counseling oriented approach, 

with attention paid to issues around guilt, fear, blame, and stigma that patients attach to 
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explanations for cause of illness. This process is outlined in the Reciprocal Engagement Model 

(Veach, Bartels, & Leroy, 2007), and described in detail as it applies to psychiatric disorders 

specifically elsewhere (Austin, 2019; Peay & Austin, 2011). In brief, after establishing a 

mutually agreeable agenda for the session that addressed the participant’s questions and 

concerns, and eliciting the participant’s current existing explanation for the cause of their mental 

illness, the counselor documented a detailed three-generation psychiatric family history. This 

family history was then used together with visual counseling aids to help participants understand 

what research reveals about the etiology of mental illness. Discussion focused on helping 

participants understand that genes and environment work together to precipitate mental illness, 

and how mental health can be protected. Strategies for managing and protecting mental health 

(sleep, nutrition, exercise, social support, finding effective ways for managing stress, and 

medication) were discussed in the context of what is known about the etiology of mental illness. 

Throughout the session, this discussion was personalized as far as possible – e.g. by discussing 

specific strategies the participant uses, or has used and found helpful in maintaining better 

mental health. No genetic testing was provided. At the end of the genetic counseling 

appointment, all participants were provided an educational booklet that contained generalized 

information about the causes of SMI (Hippman et al., 2016), as a take-home resource. 

2.4 Measures 

2.4.1 Positive and Negative Syndrome Scale (PANSS) (Psychosis) 

The PANSS is a well-validated instrument (completed by a clinically trained rater, on the 

basis of a semi-structured interview) that measures the presence and severity of psychiatric 

symptoms(Kay et al., 1987). Five of the PANSS items (delusions, conceptual disorganization, 

hallucinatory behaviour, suspiciousness, and unusual thought content) can be used to assess the 
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severity of symptoms of psychosis (short-PANSS). Each symptom is rated on a 7-point scale; a 

score of 1 means the symptom is not present, and a score of 3 indicates that a symptom of 

psychosis is present to a mild degree. Increasing scores indicate increasing severity with a score 

of 7 indicating that symptoms are present to an extreme degree. Thus total scores on the short-

PANSS range from 5 (absent symptoms) to 35 (extreme symptoms). A score of 15, for example, 

would indicate that, on average, symptoms of psychosis are present, but to a mild degree.  The 

PANSS was administered by a clinically trained member of the research and who participated in 

regular PANSS training sessions to ensure ratings aligned with the instrument’s standards. 

2.4.2 Adherence measure: Brief Adherence Rating Scale (BARS) 

The BARS is a validated, clinician-administered instrument for measuring medication 

adherence. It has excellent internal reliability (α=0.9), and good test-retest reliability (r =0.74-

0.86, p< .01) (Byerly et al., 2008). The BARS contains three questions for each prescribed 

medication relating to: 1) how many pills the individual was instructed to take per day, 2) how 

many days the individual did not take their pills, and 3) how many days they took less than the 

prescribed number. These three questions are used to guide responses to the final outcome 

measure of the scale, which is an overall visual analog rating scale which asks the rater to 

indicate the proportion of doses taken in the past month (0-100%) for each medication that an 

individual is prescribed. A BARS score cut-off of ≤70% has been shown to maximize both 

sensitivity (73%) and specificity (71%) in detecting psychotropic medication non-adherence (as 

determined by comparison to the electronic medical record) (Byerly et al., 2008). 

2.4.3 Bond – a subscale of Working Alliance Inventory-Short 

Working Alliance Inventory – Short proposed bond subscale consists of four items rated 

on a Likert-scale, ranging from 1=never to 7=always endorsing aspects of a bond between 
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patient and counselor (Tracey & Kokotovic, 1989). Mean scores are calculated separately for 

client and counselor.  

2.5 Analyses  

2.5.1 Impact of psychiatric genetic counseling on psychiatric symptoms 

Given that psychotic symptoms exist within the general population along a continuum	

(DeRosse and Karlsgodt, 2015), we calculated total PANSS scores as a continuous variable 

rather than categorizing individuals as meeting criteria for psychosis or not based on a threshold 

score. Due to the skewed distribution of the short-PANSS total scores (See Supplemental Data), 

to test our hypothesis that psychiatric genetic counseling reduces psychiatric symptoms, we used 

a quantile regression (Koenker, 2004), with Holm-corrected p-values, to evaluate how the 

distribution of PANSS scores changed over time. Quantile regression is useful when evaluation 

of the mean is not informative (Koenker, 2004); for example, in the context of our data, where 

the mean (and median) at all timepoints was the lowest possible PANSS score (i.e. absent 

symptoms). Given that the most informative analysis involves exploring the effect of the 

intervention among those who had clinically significant symptoms, quantile regression allowed 

us to investigate how scores of individuals with PANSS scores in the 75th and 90th quantiles 

(i.e. the 25% and 10% of individuals with most symptoms, respectively) changed, with 

differences between T1 and T2 representing changes after no intervention, and differences 

between T2 and T3 or T4 representing changes after receiving psychiatric genetic counseling. 

We also calculated mean BARS scores for all psychotropic medications at each timepoint, and 

added mean BARS scores at each timepoint to our model as a covariate to investigate the impact 

of adherence on the PANSS score quantiles.  	
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To explore the relationship between any change in PANSS scores observed 2-months 

after psychiatric genetic counseling (by subtracting T4 scores from T2) and bond scores, we used 

Mann-Whitney U-Test to compare bond scores (for both Bond-PT and Bond-GC) between the 

participants who did and did not have any decrease in total PANSS scores.   

2.5.2 Exploratory analysis: Impact of psychiatric genetic counseling on treatment adherence  

Due to the mean BARS scores being very skewed, and the majority of participants 

reaching “adherent” thresholds (see above) on the BARS at all timepoints, we excluded 

participants who were “adherent” at all timepoints to further explore the impact of psychiatric 

genetic counseling on adherence. We categorized participants as “adherent” at a given timepoint 

if they scored >70% on the BARS for all their psychotropic medications; thus, participants were 

categorized as “non-adherent” if they scored ≤70% on the BARS for one or more of their 

prescribed psychotropic medications (Byerly et al., 2008). Participants who were not engaged 

with psychiatric care (i.e. not prescribed any psychotropic medications) at a given timepoint 

were also categorized as “non-adherent” for that timepoint. We then used a mixed effect logistic 

regression to compare the proportion of “adherent” participants across all four timepoints, with 

any changes in the proportion of those who were adherent between T1 and T2 serving as our 

internal control to contextualize any changes observed from T2 to after psychiatric genetic 

counseling (T3 or T4). 

A significance threshold (α) of p <.05 was applied, with all analyses performed using 

IBM SPSS Statistics version 24 (IBM Corp. Armonk, N. Y) and R Statistical Software v3.5.3 (R 

Core Team (2019)). Study data were collected and managed using REDCap (Research Electronic 

Data Capture) tools hosted at BC Children’s Hospital Research Institute (Harris et al., 2008). 

REDCap is a secure, web-based software platform designed to support data capture for research 
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studies, providing 1) an intuitive interface for validated data capture; 2) audit trails for tracking 

data manipulation and export procedures; 3) automated export procedures for seamless data 

downloads to common statistical packages; and 4) procedures for data integration and 

interoperability with external sources. 

3. RESULTS 

There were 109 participants who met diagnostic criteria on the SCID and enrolled in the 

study (Figure 1). At enrollment, n=7 individuals were not engaged with any psychiatric care (and 

therefore were not prescribed any psychotropic medications). Of the 102 individuals taking 

psychotropic medications at enrollment, 5 were only receiving medication via injection. See 

Table 1 for demographics. Both genetic counselors and participants rated e their bond as high 

(Bond-GC mean=5.96, Bond-PT mean=5.88 (i.e. both “very often” endorsing a strong bond)), 

with the majority (89% and 90% respectively) indicating at least a mean WAI score of 5 (i.e. 

“often” endorsing a strong bond). The PANSS and Bond scores demonstrated strong internal 

consistency - PANSS T1 α = 0.77; T2 α = 0.80; T3 α = 0.82, T4 α=0.82; Bond- GC α=0.90 and 

Bond-PT α=0.84.  

<<Insert Table 1>> 

3.1 Impact of psychiatric genetic counseling on psychiatric symptoms 

The majority of participants (56/100) had completely absent symptoms (i.e. score of 5 on 

the short-PANSS) immediately prior to genetic counseling (T2). There was a significant 

relationship between short-PANSS and timepoints at the 75th quantile and 90th quantile; 75th 

quantile having lower T4 short-PANSS scores than T1 (p=0.002) and T2 (p=0.02), and the 90th 

quantile having lower T4 short-PANSS scores than T2 (p=0.05) (see Table 2). There was no 

relationship between the short-PANSS quantile scores and mean BARS scores at any timepoint. 
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<<Insert Table 2 here>> 

3.2 Relationship between decrease in psychiatric symptoms and patient and counselor bond  

There was no significant difference in the Bond-PT scores between those who had 

decreases (2 months after genetic counseling) in short-PANSS scores and those who did not 

(U=886, p=0.910, d=0.03); however, there was a significant difference in Bond-GC scores 

(U=551, p=0.003, d=0.64) - Bond-GC scores were lower for participants who had decreases in 

short-PANSS scores (2 months after genetic counseling) (See Table 3). 

<<Insert Table 3 Here>> 

3.3 Exploratory analysis: Impact of psychiatric genetic counseling on adherence 

The majority (n=77, 71%) of participants were adherent (as defined by validated BARS 

criteria described above) at T1 and remained adherent for all completed study timepoints. After 

excluding these (n=77) participants who were “adherent” at all completed timepoints, there were 

31 participants remaining with medication data for at least one timepoint (See Supplemental 

Table 1). These 31 participants included in our mixed effects logistic regression analysis, had118 

observations (adherent = yes/no) across all four timepoints (6 observations were missing due to 

some participants missing adherence data for a given timepoint). There were no significant 

relationships between the proportion of adherent individuals and timepoint (p=0.40); however, 

the proportion of adherent individuals was greatest (48%) (average percent adherent = 48.1, 

95%CI (27.6-69.3) at T4 (2 months after psychiatric genetic counseling) and lowest (29%) 

(average percent adherent = 24.9, 95%CI (11.4-46.2) at T2 (after no intervention, immediately 

prior to psychiatric genetic counseling) (See Supplemental Data). 

For the participants who did not remain adherent throughout the entire study, change (or 

lack thereof) in adherence status (e.g. “Non-adherent” to “Adherent”) from T1 to T2 (after no 
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intervention) and from T2 to T4 (two months after receiving psychiatric genetic counseling) is 

depicted in Figure 2. 

<<Insert Figure 2 >>  

Descriptive demographics of the participants depicted in Figure 2 who became adherent 

after psychiatric genetic counseling (i.e. were “non-adherent” at T2 but “adherent” by T4 (green 

line in Fig1A &B)) is displayed in Supplementary Table 1. 

4. DISCUSSION 

Our data show that the majority of participants in our study had no symptoms of 

psychosis upon enrollment and remained asymptomatic over the course of the study.  In our 

analysis of participants who had the most symptoms (75th and 90th quantiles) prior to genetic 

counseling, however,  we found a significant decrease in symptoms of psychosis after genetic 

counseling, which is not explained by increased adherence to psychiatric medications.  To our 

knowledge, no studies have investigated the impact of genetic counseling on psychopathology to 

which we can compare our findings. Our results, however, are broadly in line with a recent 

qualitative study exploring the process and outcomes of psychiatric genetic counseling, which 

found that participants felt less stigmatized and more supported and empowered about their 

mental illness and medication, but reported that their medication adherence remained the same 

(Semaka & Austin, 2019), suggesting that the decrease in psychopathology observed in our study 

may be due to factors other than medication adherence. Interestingly, our exploratory analysis of 

counselor-participant bond found that there was no difference in how the participants rated the 

degree of their bond with the counselor when their mental health improved (i.e. fewer psychiatric 

symptoms) compared to when there was no improvement. Previous research has documented a 

relationship between the therapeutic alliance and psychotherapy outcomes (Horvath, Del Re, 



14	
	

	

Fluckiger, & Symonds, 2011); however, in our data Bond-PT scores were high regardless of 

outcome. Further studies exploring how the process of genetic counseling facilitates these 

improvements to mental health are warranted.   

However, we did find that counselors rated their bond with the participant as lower in the 

group that had improved mental health (i.e. fewer psychotic symptoms) after genetic counseling. 

Differences in how clients and counselors rate working alliance has been found in other studies 

in populations of people with SMI (Ruchlewska et al., 2016).  Since the participants that had 

fewer psychotic symptoms (i.e. decrease in short-PANSS scores) after psychiatric genetic 

counseling are also the participants who would have at least some symptoms (i.e. short-PANSS 

scores >5) immediately prior to genetic counseling, these results are likely a reflection of the 

genetic counselor feeling less certain about their rapport (and reporting lower WAI scores) with 

participants who were exhibiting active symptoms. While the participants in our study tended to 

have symptoms that were mild in severity, these results provide reassurance that even patients 

with active symptoms can potentially benefit from psychiatric genetic counseling, and that the 

bond with the counselor from the patients’ perspective is not negatively impacted.   

When we examined those who were not fully adherent throughout the entire study,  the 

proportion of people who were adherent to their medications was lowest at T2 (29%) and 

greatest at T4 (48%), however, this increase was not significant; perhaps due to the smaller 

sample size for this test (which limited power), arising from the fact that participants were 

predominantly adherent and remained adherent throughout the study. Since studies have 

suggested that providing patients with a “biogenetic” or biological explanation of illness may 

improve perceptions of medication benefits and potentially adherence (Deacon & Baird, 2009; 

Kemp et al., 2014; Schofield et al., 2019), and genetic counseling has been shown to improve 
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understanding of cause of illness (and thus genetic contributors) for a variety of complex 

disorders, including psychiatric disorders (Hippman et al., 2016; Scherr, Christie, & 

Vadaparampil, 2016), larger studies with individuals who are struggling to take their medications 

are needed to fully assess the impact of psychiatric genetic counseling on treatment adherence. 

4.1 Limitations 

 While the rate of non-adherence in populations of people with SMI is reported to be high 

(Burkhart & Sabate, 2003), only 20% of our total study population (See Figure 2) were classified 

as non-adherent immediately prior to psychiatric genetic counseling (i.e. at T2). Additionally, the 

majority (56%) of participants had completely absent psychotic symptoms immediately prior to 

genetic counseling. This limited the participants in our study for whom we could assess 

improvements to adherence and psychotic symptoms.  With only 31 participants for whom we 

could assess improvements to adherence, we were underpowered to detect anything but very 

large effects. Our highly adherent participant population also suggests ascertainment bias; 

individuals who were struggling to take their psychotropic medications as prescribed and/or who 

were experiencing active symptoms of psychosis, were less likely to participate in the study. 

Relatedly, our study population primarily consisted of an outpatient population and may not be 

generalizable to patients primarily in inpatient settings. Additionally, while our categorization of 

the 7 individuals not engaged with pharmaceutical psychiatric care at enrollment as “non-

adherent”, was in-part based on the nature of their diagnoses (bipolar disorder type 1 and 

schizophrenia), and the fact that some of these individuals resumed adherence to pharmaceutical 

treatment over the course of the study, there may be medical reasons for why they were not 

taking medications that were not obtained in this study.  Further studies are needed to assess 

impacts of psychiatric genetic counseling on broader psychopathology and medication adherence 
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over a timeframe longer than was followed in the context of this study; we only looked at 

psychosis symptoms, and it is possible that other psychiatric symptoms that we did not measure 

were influenced by the genetic counseling. This should be explored in future research.  

It is also difficult to comment on the clinical importance of the decrease in psychiatric 

symptoms observed in our study. Studies have suggested that minimum clinically important 

difference (MCID) can be approximated by using half a standard deviation (SD) of the change 

(Norman, Sloan, & Wyrwich, 2003). Using this estimation for MCID in our population (SD of 

change in short-PANSS scores from T2 to T4 = 3.0, thus MCID = 1.5) suggests that there 

appears to be meaningful and statistically significant decreases two months after genetic 

counseling for individuals with PANSS scores at the 75th and 90th quantile prior to genetic 

counseling (See Table 2); however, further studies investigating the MCID for the short-PANSS 

are needed, as current MCID estimates are based on the full-scale PANSS and are not directly 

applicable to the short-PANSS. Finally, our results may be influenced by participants with more 

psychopathology at baseline potentially being more likely to drop out of the study; however, 

there were no significant differences in T2 PANSS scores between those who dropped out of the 

study, and those who completed T4 assessments (U=342, p= 0.07). While randomized control 

trials (RCTs), are ideal for evaluating the impact of an intervention, our study design, using an 

internal control design (outcomes were measured at T1 and T2 with no intervention) provides 

preliminary data on which to base future studies. 

We also chose to focus only on the bond aspect of the patient-counselor working alliance, 

and thus our results cannot be used to draw conclusions about the role of working alliance as a 

whole. Further it is also possible that other, non-pharmaceutical treatments that participants were 
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engaged with over the course of the study influenced symptoms and this could be explored in 

future research.  

Finally, though it may have been ideal to look only at adherence to antipsychotic/mood 

stabilizing medications in our analyses, issues regarding off label drug use for example, 

precluded complete certainty regarding how each psychotropic drug was being used for each 

individual patient.  

4.2 Conclusion 

Our data suggest that psychiatric genetic counseling reduces some psychiatric symptoms 

in individuals with SMI, compared to when they receive no intervention, which appears to not be 

explained by improved medication adherence. Larger studies, purposively sampled for 

individuals for whom medication adherence is a problem, and investigation of other psychiatric 

outcomes would provide further insight into the impact of psychiatric genetic counseling on 

medication adherence and mental health. 
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Table 1. Demographics 

DEMOGRAPHICS   N=109 

Age  

Mean (SD), Median (Range)   41.73 (13.59), 42.0 (19-72) 
Gender %(n)  

Male   43.1(47) 
Female   55.0(60) 
Transgender   1.8(2) 
Diagnosis %(n)  

Bipolar Disorder 1   51.4(56) 
Bipolar Disorder 2   14.7(16) 
Schizoaffective Disorder    12.8(14) 
Schizophrenia   21.1(23) 
Ethnicity %(n)  

European   77.1(84) 

Asian   13.8(15) 
Aboriginal   2.8(3) 
Mixed   6.4(7) 
Marital Status %(n)  

Single   81.7(89) 
Married/Common-law    18.3(20) 

Housing %(n)  

Lives alone   43.5(47) 
Lives with someone    50.9(55) 
Lives in a group home   5.6(6) 
Household Income %(n)  

Below  20,000   58.3(63) 
20,001 - 40,000   21.3(23) 
40,001 – 60,000   10.2(11) 
60,001 – 100,000   8.3(9) 
>100,000   1.9(2) 
Education %(n)  

Completed highschool   93.6(102) 
Attended college/university   83.5(91) 
Employment %(n)  

Employed   36.7(40) 
Not Employed   49.5(54) 
Volunteer Work   13.8(15) 
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Followed by a psychiatrist upon 
enrollment %(n)  

Yes   78.9(86) 
No   21.1(23) 

 
Table 2 Short-PANSS (higher short-PANSS = greater severity of psychiatric symptoms) scores1 
which define the 50th, 75th, and 90th Quantile. 
 
 PANSS 

Scores 
p-value for 
comparison 
to T1 score 

p-value for 
comparison 
to T2 score 

50th Quantile 
T1 5  1.0 
T2 5 1.0  
T3 5 1.0 1.0 
T4 5 1.0 1.0 
75th Quantile 
T1 9  1.0 
T2 9 1.0  
T3 7 0.07 0.07 
T4 6 .002* .02* 
90th Quantile 
T1 11  .43 
T2 12 .43  
T3 10 .46 0.07 
T4 8 .06 .05* 

 

 
	  

1 Change (T2 to T4) in PANSS scores: Mean (-0.93), SD (3.0), Minimal Clinically Important Difference (MCID), using 
half a standard deviation (SD) of the change = 1.5 (Norman et al., 2003). 	
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Table 3. Bond scores determined by the genetic counselor (Bond-GC) and the participant (Bond-
PT) shown for those who had a decrease in short-PANSS scores (i.e. less psychiatric symptoms) 
and those whose short-PANSS scores remained the same/increased.  
 
 

 
No decrease in PANSS Score 

n=58* 
    Decrease in PANSS Score 

n=31 p 
 
d 

Bond-GC    0.003 
0.64 
 

Mean (SD) 6.1 (0.77) 5.6 (0.87)   

Median (SEM) 6.25 (0.10) 5.75 (0.16)   

95% CI Median 6.0 - 6.5 5.25-6.25   

Bond-PT     0.910 0.03 
Mean (SD) 5.93 (0.88) 5.90 (0.79)   
Median (SEM) 5.88 (0.12) 6.0 (0.14)   
95% CI Median 5.75 - 6.38 5.75 – 6.25   
 
 
*n=43 had absent PANSS (score=5) symptoms at both timepoints (T2 and T4).   
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Figure 1. Participant recruitment, eligibility determined by the structured clinical interview for 
DSM-IV (SCID),  study procedures, and participant drop-out (i.e. lost to follow-up) 
 
 
Figure 2. Adherence status (adherent (>70% to all psychotropic medications) or non-adherent 
(≤70% to any psychotropic medication)) at T1 and T2 (after no intervention), and T4 (after 
psychiatric genetic counseling (PGC). Participants who were not prescribed any psychotropic 
medications at a given timepoint were categorized as “non-adherent” for that timepoint. 
A) Adherence status over the course of the study for participants who were adherent at 
enrollment  (T1). 

 a 2 participants who were adherent at enrollment are not depicted due to missing data at 
T4. 
b  While these 2 participants were adherent at T1, T2, and T4, they were non-adherent at 
T3 and thus were not excluded (i.e, we only excluded n=77 participants who were 
adherent at all timepoints). 

B) Adherence status over the course of the study for participants who were non-adherent at 
enrollment (T1).  
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