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Background  
Anterior Cruciate Ligament (ACL) injury prevention interventions have used trained 
experts to ensure quality feedback. Dyad (peer) feedback may be a more cost-effective 
method to deliver feedback to athletes. 

Purpose  
To determine the immediate effects of dyad versus expert feedback on drop landing 
kinematics and kinetics in female athletes. 

Study Design   
Cohort study 

Setting  
College gymnasium 

Methods  
Two teams (one female basketball and one female volleyball), from a local college, were 
team randomized to dyad feedback (volleyball team) or expert feedback (basketball team) 
(13 expert, 19±0.87years, 1.7±0.09m, 68.04±7.21kg) (10 dyad 19.4±1.07years, 1.73±0.08m, 
72.18±11.23kg). Participants completed drop vertical jumps at two different time points 
(pre- and post-feedback). Knee flexion and abduction displacement were assessed with 
Inertial Measurement Units (IMUs) and vertical ground reaction force (vGRF) was 
assessed with a force plate during the landing phase of the drop vertical jump and 
compared across groups and condition (pre- and post-feedback) with a repeated measures 
ANCOVA a priori α <0.02 was set for multiple tests conducted. 

Results  
There were no significant differences between groups for flexion displacement. There was 
a significant change pre- to post- (decrease 4.65˚ p=0.01) in abduction displacement, with 
no group effect. There was a significant interaction of group by condition (p=0.01) for 
vGRF with no difference between groups before feedback (p>0.05). Between groups there 
was a decrease of vGRF in the expert group (difference 0.45 N*bw-1, p=0.01) at 
post-feedback relative to dyad. Within the expert group there was a significant difference 
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between pre- and post-feedback (difference 0.72 N*bw-1, p=0.01), while the dyad group 
did not change pre- to post-feedback (difference 0.18 N*bw-1, p=0.67). 

Conclusion  
Movement screening experts giving real-time feedback were successful in improving key 
injury-risk kinematics and kinetics in female athletes, while dyad feedback only improved 
kinematics, indicating that expert feedback may be needed to ensure changes in 
kinematics and kinetics. 

Level of Evidence    
2 

INTRODUCTION 

Anterior cruciate ligament (ACL) rupture is a common ac
tivity-related knee injury that usually requires surgical re
construction to restore knee stability and function. The 
lifetime burden of ACL injury costs the US over seven billion 
dollars.1‑3 The typical mechanism of an ACL injury involves 
a non-contact mechanism resulting from an error in motor 
control leading to excessive knee valgus, and increased 
ground reaction forces.4‑8 Females are a unique group at an 
exceptionally high risk of sustaining an ACL injury.8 Ado
lescent females who participate in sports that involve piv
oting and jumping often sustain ACL injuries at 4-6 times 
higher rate than their male counter parts in the same 
sports.8‑11 The cause of this higher incidence of ACL injury 
in females is due to several contributing factors such as 
anatomical, including greater Q angle, narrower femoral 
notch and increased laxity,8,12 hormonal changes in liga
ment laxity8 and biomechanical in terms of neuromuscu
lar control differences. The long-term outcomes of ACL in
jury are poor with high recurrence rates and osteoarthritis.2 

While recent debate is ongoing regarding the nature of spe
cific mechanics relation to injury risk, interventions tar
geting these risk factors do improve neuromuscular control 
and reduce injury risk.13‑15 Thus, prevention is a prior
ity especially in the higher risk female athlete and while 
ACL injury prevention programs are effective, compliance 
and widespread adoption are low as typically expert train
ers or clinicians are needed to implement the program, es
pecially when incorporating movement coordination feed
back.1,16‑20 

Feedback is widely used to correct biomechanics that 
might be injurious during specific movements. Augmented 
feedback, for example, has been shown to change jump-
landing biomechanics.21‑23 A recent systematic review con
cluded that a combination of expert feedback and self-
analysis modes have the greatest impact to reduce ground 
reaction forces during a jump-landing task.21 Nonetheless, 
the ideal mode or combination of feedback modes to reduce 
ACL injury rates has not yet been established. Real-time 
feedback is a tool that enables participants to track their 
actions and make biomechanical changes instantly. Several 
studies have shown positive results in altering lower ex
tremity biomechanics during gait using real-time feed
back.24‑26 Real-time feedback can be given in different 
manners. Recently, external focus of attention feedback 
consisting of the clinician giving feedback to the athletes 

on errors they make while using an external focus of at
tention such as sitting back further in a chair instead of 
stating to increase knee flexion has shown promise to be 
superior over the typical internal focus of attention feed
back.1,27,28 While expert feedback is the gold standard, it 
requires trained personnel, whereas a paradigm based on a 
dyad model of feedback may have more widespread applica
tion. Dyad training consists of a partner or teammate who 
corrects a participant on their task using a selected list of 
external feedback cues.1 Dynamic landing tasks are widely 
used to assess abnormal lower extremity biomechanics, yet 
there is limited research on the effects of real-time feed
back, particularly expert and dyad feedback on this kind of 
movement.29 

Dyad training has a unique advantage in addition to 
minimizing the need for expert personnel and reducing 
clinician burden, the use of a teammate or peer could in
crease program efficacy and compliance. Working with a 
peer allows for constant feedback, as athletes are not wait
ing on a single expert and provides a team-oriented atmos
phere that may increase accountability. However, the lack 
of expert training of the dyad partner may limit effective
ness. If dyads feedback can improve injury risk mechan
ics to the same degree as experts this may bolster imple
mentation and compliance of injury prevention programs. 
Thus, the purpose of this study was to determine the imme
diate effects of dyad versus expert feedback on drop land
ing kinematics and kinetics in female athletes. The primary 
hypothesis is the dyad group would have significantly bet
ter landing kinematics and kinetics compared to the expert 
feedback group. 

METHODS 

PARTICIPANTS 

This cohort study enrolled 23 female athletes between the 
ages of 18-25 (19.30 ± 0.93 years, 1.71 ± 0.09 m, 68.44±9.82 
kg; 13 basketball, 10 volleyball) that had completed the in
formed consent and initial questionnaires to meet inclusion 
criteria. All participants were given the informed consent 
and had the opportunity to ask questions before they were 
enrolled in the study. It was made clear to potential partici
pants that they were free to opt out of the study at any time. 
Two teams (one female basketball and one female volley
ball), from a local college, were team randomized to either 
dyad feedback (volleyball team) or expert feedback (bas
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ketball team) training conditions (13 expert, 19±0.87years, 
1.7±0.09 m, 68.04±7.21kg) (10 dyad 19.4±1.07years, 
1.73±0.08m, 72.18±11.23kg). Team randomization as dyad 
feedback is commonly used with a teammate thus, ensuring 
volleyball athletes provided feedback to volleyball players 
and avoid cross contamination. Participants were given the 
Tegner Activity Scale and Marx survey to ensure they were 
at competitive athlete activity levels. Individuals were only 
included in the study if they indicated Tegner Activity score 
of  seven (study cohort average: 8.1±0.5) and indicated 
four times a week for all Marx sub-scales (running, cutting, 
decelerating, and pivoting). In addition, participants were 
given the International Knee Documentation Committee to 
ensure no subjective deficits were present. Individuals were 
only included in the study if they scored  80 (study cohort 
average: 97.0±5.4). 

Previous medical history and demographic information 
were documented. Any athlete with a previous history of 
knee ligament or lower extremity injury in the previous two 
months that limited activity for more than one day was ex
cluded. In addition, any female athlete that self-reported a 
current history of lower extremity instability (episodes of 
‘giving way’), balance problems not remedied (feelings of 
instability), any illness that would negatively affect perfor
mance or safety during drop landing, or had undergone any 
previous lower extremity surgery within the previous two 
years was excluded, as well as athletes who had previously 
participated formal training in jump landing before partic
ipation in this study. No one was excluded based on any of 
the previously mentioned criteria. 

PROCEDURES 

TESTING DAY ONE: 

INITIAL BASELINE 

After participants enrolled and met the aforementioned in
clusion and exclusion criteria they completed a DVJ pre-test 
as described by Hewett.30 Participants completed three tri
als of landing off of a box that was 30.38 cm in height and 
38.1 cm in width. Participants dropped off the box, land
ing just in front of it, and immediately performed a max
imum vertical jump. These drop jump tasks were recorded 
using Noraxon® Inertial Measurement Units (IMU, 100 Hz) 
(Noraxon Inc., Scottsdale, AZ, USA) system to record ankle, 
knee and hip joint angles placed on the foot, tibia, femur, 
and pelvis to provide 3D kinematics of the ankle, knee and 
hip. Per manufacturer instructions, shank and thigh sen
sors were placed laterally, halfway between the distal and 
proximal ends of the segment, and with the x-axis aligned 
to point superiorly along the long-axis of the bone.31 The 
pelvis IMU was placed posteriorly over the sacrum with the 
x-axis pointed towards the head. IMUs for the foot seg
ments were placed on top of the feet over the midfoot re
gion.31 The x-axis of each foot segment sensor pointed 
toward the toes. A subject-specific neutral-posture cali
bration was conducted prior to completing trials following 
manufacturer guidelines.31 Native algorithms integrated 
the calibration and sensor data to report three-dimensional 

Figure 1. IMU Placement, Force Platform Set up, and        
DVJ Landing. A: Frontal View of IMU Placement and          
Force Platform; B: Lateral View of IMU Placement and          
Force Platform; C: DVJ Landing      

segment orientations and accelerations and joint angles 
(myoMOTION Software 3.14.52; Noraxon Inc., Scottsdale, 
AZ, USA).31 The placement of the IMU units was done by 
an experienced researcher with over 15 years of clinical ex
perience and nine years of biomechanics research (D.G.). A 
portable Bertec® force platform (FP4060-05-PT, Bertec Inc., 
Columbus, OH, USA) was used to collect ground reaction 
forces (GRFs: 100 Hz using Acquire Software 4.0). Figure 1 
includes the set up for the IMUs and force platform. 

TESTING DAY TWO 

PRE TEST-DOUBLE BASELINE 

One week following initial pre-testing all participants were 
again asked to perform an IMU instrumented DVJ . This 
secondary assessment served as a double baseline and as 
a control for both intervention groups (i.e. participants 
served as their own control). It has been found that subjects 
will reliably land the same way at the same institution, even 
when with significant time between the assessments.32 An 
initial baseline and pre-test measure (double baseline) has 
been utilized in previous intervention studies.33‑37 This 
study design is typically used when the dependent variables 
are relatively stable over time as the case for this study, as 
the kinetic and kinematic parameters have all been shown 
to be reliable within each site, across sites, and across ex
aminers.32,38 The use of a double baseline design in colle
giate athletes is particularly advantageous, as no team or 
athlete has to be the control group and receive no feedback. 

IMMEDIATE FEEDBACK 

Directly following the second baseline (pre-test), Expert or 
Dyad feedback occurred. As previously mentioned, the en
tirety of two teams from one institution was randomly as
signed to either dyad feedback or expert feedback. Dyad 
training consisted of a partner or teammate who corrected 
their partner on a squat jump landing task by using a check
list so the feedback would be correct with regards to tech
nique (Appendix A). Expert external feedback consisted of 
the expert trained clinician (the lead author, after >20 hours 
of movement screening training) who gave feedback to the 
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athlete on errors they made while using an external focus 
of attention (Appendix B). The external focus of attention 
feedback provided was based on previous literature.1,39 In 
the expert group, participants were given feedback one on 
one by an certified athletic trainer and in the dyad group, 
participants completed the study in individual pairs. Prior 
to dyad training each participant was provided with the 
feedback checklist and underwent a short five-minute tuto
rial of what to look for by the certified athletic trainer. This 
was done to simulate how a clinician may do an initial ses
sion with a team or coach but then the team or individuals 
implement the program. 

All groups completed five trials of a squat jump landing 
during their assigned feedback method. The squat jump was 
elected elected during the feedback, because it is a common 
exercise during injury prevention programs,40 allows feed
back to be provided, requires no equipment to administer, 
and is a bilateral landing task similar to the DVJ, but differ
ent sufficiently to limit participants simply becoming better 
at the DVJ with no transfer. Five trials were chosen to repre
sent the minimal dose for potential efficacy,41 ensure com
pliance,42 and to be clinically translatable. Immediately fol
lowing the feedback, a post-test of the IMU instrumented 
DVJ was completed with the same procedure as the pre-test 
and baseline. 

STATISTICAL ANALYSIS 

The dependent variables were knee flexion displacement, 
knee abduction displacement, and peak vGRF. Data were 
only collected during the three DVJ trials and averaged 
and used for analyses. Three repeated measures ANCOVAs 
(RMANCOVA) were conducted. Each RMANCOVA had the 
same within subjects factor time (pre and post) and the 
same between subject factor group (expert and dyad) with 
the covariate initial baseline. The first RMANCOVA was 
conducted for the dependent variable knee flexion displace
ment (initial contact to maximum knee flexion) with the 
covariate baseline knee flexion displacement. The second 
RMANCOVA was conducted for the dependent variable 
knee abduction displacement (initial contact to maximum 
knee abduction) with the covariate baseline knee abduction 
displacement. The last RMANCOVA was conducted for the 
dependent variable vGRF with the covariate baseline vGRF. 
If the individual RMANCOVA was significant follow up pair
wise comparisons were conducted. Additionally, ƞ2 was cal
culated for each ANOVA as a measure of the proportion of 
the total variance in a dependent variable that is associ
ated with the two groups.43 Eta-squared was interpreted as 
0.01-0.05 as small, 0.06 as medium, and greater than 0.14 
as large.43 Lastly, individual changes in knee kinematics 
and kinetics were compared to previously established min
imal detectable change (MDC) values.44,45 MDC values of 
3° for knee kinematics44 and 0.02 N·bw-1 for vGRF45 were 
used. Based on the frequency of whether an individual met 
the MDC, frequencies were calculated for each group (yes 
[met MDC] and no [did not meet MDC]) and a Chi-square 
test was conducted to evaluate group differences. Alpha 
level was set at α<0.02 for all analyses to adjust for multiple 
tests using the Bonferroni correction method.46 All analy

ses were conducted in IBM SPSS Statistics for Windows, 
version 25 (IBM Corp., Armonk, N.Y., USA). 

RESULTS 

KINEMATICS 

For the dependent variable knee abduction displacement 
the RMANCOVA revealed there was a significant difference 
for time (F(1,20)= 10.14, p=0.01, 1-β=0.77, ƞ2=0.44 [large]), 
but no significant difference for group (F(1,20)= 0.29, p=0.59, 
1-β=0.08, ƞ2=0.02), or time by group (F(1,20)= 0.17 p=0.68, 
1-β=0.07, ƞ2=0.01). Following immediate feedback, the 
mean difference was (-4.65˚, p=0.01), indicating that fol
lowing feedback there was a 4.65˚ decrease in knee ab
duction displacement regardless of group. For the depen
dent variable knee flexion displacement, the RMANCOVA 
revealed there was no significance for time (F(1,20) =0.03, 
p=0.87, 1-β=0.05, ƞ2=0.01), group (F(1,20) =0.03, p=0.87, 
1-β=0.05, ƞ2=0.01), or time by group (F(1,20) =1.54, p=0.23, 
1-β=0.22, ƞ2=0.08). It is important to note that at the pre-
test there was no difference between groups for any de
pendent variable (p>0.05) and the values reported for our 
dependent variables are similar to previously published 
work.47,48 Descriptive statistics are shown in Table 1. Based 
on the MDC values for knee flexion displacement, 84.6% 
(n=11) of the individuals in the expert group and 30% (n=3) 
of the individuals in the dyad group exceeded the MDC 
and was statistically significant between groups (Χ2

(1)=7.07, 
p=0.008). For knee abduction displacement, 76.9% (n=10) of 
the individuals in the expert group and 70% (n=7) of the in
dividuals in the dyad group exceeded the MDC, which was 
not statistically different between groups (p>0.05). 

KINETICS 

For the dependent variable vGRF the RMANCOVA revealed 
a significant difference by time (F(1,20)=5.66, p=0.03, 
1-β=0.64, ƞ2=0.21 [large]), a significant difference by group 
(F(1,20)=7.19, p=0.01, 1-β=0.72, ƞ2=0.27 [large]), and sig
nificant time by group difference ( F(1,20)=6.48, p=0.01, 
1-β=0.68, ƞ2=0.25 [large]). For vGRF, there was a significant 
interaction of group by condition (p=0.01) effect with no 
difference between groups before feedback (p>0.05). Be
tween groups there was a decrease of vGRF in the expert 
group (difference 0.45 N*bw-1, p=0.01) at post feedback rel
ative to dyad. Within the expert group there was a signifi
cant difference between pre- and post-feedback (difference 
0.72 N*bw-1, p=0.01), while the dyad group did not signif
icantly change from pre- to post-feedback (difference 0.18 
N*bw-1, p=0.67). Overall, the expert decreased vGRF from 
pre to post compared to the dyad group. It is important to 
note the values reported for our dependent variables are 
similar to previously published work.45,49 Descriptive sta
tistics are shown in Table 1. For vGRF, 84.6% (n=11) of the 
individuals in the expert group and 20% (n=2) of the in
dividuals in the dyad group exceeded the MDC, which was 
statistically different between groups (Χ2

(1)=9.61, p=0.002). 
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Table 1. Descriptive Statistics for the Dependent Variables       

Pre Post 

Knee Flexion Displacement Expert 60.79 ± 15.44 67.85 ± 14.20 

Dyad 66.45 ± 17.75 68.72 ± 18.21 

Knee Abduction Displacement Expert -3.81 ± 7.23 -4.55 ± 7.52‡ 

Dyad -2.37 ± 9.86 -2.64 ± 9.83‡ 

vGRF (N·bw-1) Expert 4.21 ± 0.93 3.49 ± 0.69‡* 

Dyad 3.76 ± 0.69 3.94 ± 0.73 

N = Netwons, bw = bodyweight 
‡Significant difference from pre for condition (p<0.02) 
*Significant difference (p<0.02) between groups at respective condition 

DISCUSSION 

The primary finding was that the expert group decreased 
vGRF from pre to post compared to the dyad group. Ad
ditionally, the kinematic data revealed a significant dif
ference with abduction displacement decreasing in both 
groups post, but no significant group effect. However, when 
investigating the MDCs, a larger percentage of individuals 
in the expert group exceeded the MDCs for knee flexion dis
placement compared to the dyad group. The MDC analysis 
for the other variables supported the inferential statistical 
analyses; a large percentage in both the expert and dyad 
group exceeded the MDC for knee abduction displacement 
and a larger percentage of individuals in the expert group 
exceeded the MDC for vGRF compared to the dyad group. 
The expert group improved kinetics relative to the dyad 
group, not supporting previous reports that dyad training 
could lead to effects similar to or exceed expert training.1 

Kinematic changes were supportive of feedback offered in 
both groups, as abduction displacement improved at post 
regardless of group, indicating dyad was at least as good as 
expert for kinematic adaptations. However, for knee flexion 
displacement the MDC analysis supports the need for use of 
an expert to create change. 

Prior reports of dyad success have been attributed to 
combining partner observation and execution of motor 
skills, and have been shown to be more effective together 
than either component alone.1,50,51 In addition, dyad train
ing adds social and competitive aspects to training that can 
increase motivation.52 While the results of the current in
vestigation did not support the primary hypothesis that the 
dyad group would be superior to the expert group, dyad 
feedback was able to induce beneficial kinematic adaptions 
to the expert level feedback indicating a potential alter
native to experts for injury prevention training feedback 
for knee abduction displacement. However, for kinetic and 
kinematic adaptations and in alignment with prior litera
ture, the use of expert feedback is preferred to decrease 
jump landing impact forces for immediate effectiveness.2,4,

20,53 

For vGRF, there was a significant difference between 
groups with the expert group decreasing vGRF at post while 
the dyad group did not change. This was also supported by 
the MDC analysis. A previously reported positive moderate 

association between increased vGRF and increased anterior 
tibial acceleration while landing from a jump supports the 
hypothesis that individuals who land with greater impact 
loads might have an increased risk of ACL injury suggest
ing the need for external feedback to alter landing mechan
ics.54 Previously, decreased vGRF was recorded during jump 
landing after simple instructions to “land softly.”55 For the 
dyad group the individual providing feedback would have 
had to notice their partner landing stiffly to provide such 
feedback. It is likely that noticing more subtle landing stiff
ness that contributes to high vGRF requires further train
ing as experts were able to identify individuals landing 
with high impact forces and provided feedback to “land 
softly”. The findings of the current investigation agree with 
a systematic review21 which, reported when expert feed
back is provided a decrease in vGRF is seen. More recently, 
Beaulieu and Palmieri-Smith29 reported a decrease in vGRF 
following an intervention of real-time feedback in which 
participants were instructed to minimize their knee abduc
tion moment as shown on a real-time graph. Addition
ally, McNair et al56 used expert feedback to successfully de
crease vGRF in an immediate follow-up test, aligning with 
the current study results regarding outcomes in the expert 
group. The failure of the dyad group to improve vGRF is 
possibly due to the emphasis of the feedback to be on keep
ing knees aligned at neutral and the more novice dyad part
ners not attending to other cues to identify and thus avoid 
hard or loud landings 

Knee flexion displacement did not change with either 
method of feedback at post testing based on the ANOVA 
analysis. However, when investigating the MDCs a larger 
percentage of the individuals in the expert group exceeded 
the MDC for knee flexion displacement compared to the 
dyad group. The results in this study are partially supported 
by Onate et al.22 who used video feedback and found in
creases in knee flexion immediately after an intervention. 
Other investigations such as Etnoyer, et al.57 employed ex
pert feedback only and found knee flexion improvements at 
post testing. It is possible the current study was underpow
ered to detect statistically significant differences, but the 
MDC analysis is not impacted by sample size and thus sup
port the use of expert feedback to alter knee flexion dis
placement. However, both groups were successful to reduce 
knee abduction displacement. This is consistent with pre
vious literature, when Myer, et al.58 used a tuck jump and 
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augmented external feedback they found that frontal plane 
knee angle (FPKA) decreased by an average of 37.9% over 
the three trials. In contrast, Etnoyer, et al57 found that us
ing a combination of expert feedback and self-feedback did 
not change knee abduction. 

Multiple sessions of feedback are likely needed to realize 
the full benefits of either expert or dyad approaches.59 Al
ternatively, providing immediate feedback based on a iner
tial-based sensor system as opposed to visual observation, 
may allow the more precise targeting of multiple variables 
including knee flexion, abduction and trunk lean after a 
one time intervention.60 It also has been noted that com
bination of feedback modalities may be most effective at 
improving jump landing biomechanics.21,57 A combination 
of videotape feedback and real-time feedback may produce 
the most effective results in altering jump landing biome
chanics and reducing ACL injury risk. 

This study had several limitations. It used a small sample 
size and may have been underpowered to detect statistical 
differences in knee flexion displacement that the MDC 
analysis identified. However, this study adds to the limited 
literature on dyad vs expert feedback to alter kinematics 
and kinetics in the field. The first landing of the DVJ was 
only analyzed and while analysis of the second landing may 
also be useful, it was not feasible in this study. Female bas
ketball and volleyball athletes were only used as partici
pants; thus, the results are not generalizable to all female 
athletes or male athletes. However, females were selected 
due to their higher risk factors and risk for ACL injury.8,61,

62 Team randomization was used specifically for the dyad 
feedback and there is the possibility that basketball and 
volleyball players could respond differently to the differ
ent feedback delivery methods. Additionally, because the 
intervention (squat jumps) was different from our tested 
task (DVJ) this may explain some of results found in this 
study. However, the squat jump intervention was selected 
as it is much easier to implement, requiring no equipment 
and may better simulate sport demands than the DVJ. The 
DVJ was selected as the test task for its easy standardization 
(set drop height) and validity to predict injury risk.63 It is 

also possible that the dyad feedback could have seen better 
results with a repeated intervention (more than five trials) 
as participants learn the movement errors. In the future, 
studies could be done with a repeated intervention and 
additional resources, such as increased error training and 
perhaps video feedback for the dyad intervention group. 
Additionally, future studies should investigate the second 
landing of the DVJ to evaluate different landing mechanics 
between the first and second landing. Lastly, it is possible 
the dyad group could engage in more extensive training to 
be able to more easily recognize errors and perhaps improve 
their results would to be more like that of the expert group. 

CONCLUSION 

The results of this study indicate that movement screening 
experts giving real-time feedback were successful in im
proving key injury-risk kinematics and kinetics in female 
athletes, while dyad feedback only improved kinematics. 
Based on these results there may be a need for movement 
screening experts (athletic trainers, physical or physio ther
apists, strength and conditioning professionals etc.) to give 
feedback in ACL prevention programs to address multiple 
movement variables. However, dyad feedback, with even 
minimal training may be effective in order to improve knee 
abduction displacement, a key kinematic variable that re
duces injury risk. Thus, if a movement expert or clinician 
is not available, improving knee abduction displacement (a 
key variable in reducing injury risk) is still possible with a 
dyad approach. 
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