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Violence entre partenaires intimes

Incidences sur la pratique de la médecine familiale au Canada

Farah Ahmad mBBs mpH PhD ~ Sheilah Hogg-Johnson pho  Donna E. Stewart mp rreec Wendy Levinson mp Frepe

OBJECTIF Déterminer la prévalence de la violence entre partenaires intimes chez les femmes qui consultent
les établissements de médecine familiale au Canada et évaluer I'attitude des participantes concernant
l'utilisation éventuelle d'un dépistage informatisé de la violence et des autres risques pour la santé.

TYPE D'ETUDE Déclaration par l'intéressée dans une enquéte par écrit.
CONTEXTE Polycliniques de médecine familiale de quartiers défavorisés de Toronto, en Ontario.
PARTICIPANTS Patientes de 18 ans et plus parlant couramment |'anglais.

PRINCIPAUX PARAMETRES A L'ETUDE Réponses a des questions concernant la violence, tirées des outils
de dépistage suivants: Abuse Assessment Screen et Partner Violence Screen. Attitude des participantes
concernant un dépistage informatisé, telle que mesurée par le Computerized Lifestyle Assessment Scale,
en fonction des avantages, des obstacles a la confidentialité, des obstacles a I'interaction et de I'intérét.

RESULTATS Parmi les 202 réponses recues, 144 provenaient de patientes qui étaient en relation de couple
actuelle ou récente et qui avaient répondu a la section sur la violence entre partenaires intimes (VPI). La
prévalence globale de la VPI chez les couples actuels ou récents était de 14,6%. Des sévices d’ordre affectif
étaient rapportés par 10,4% des participantes, des menaces de violence par 8,3% et des sévices physiques
ou sexuels par 7,6% des répondantes. On notait une association significative entre les sévices d’ordre
affectif d'une part et les menaces de violence et sévices physiques ou sexuels d’autre part (P<0,001).
Lanalyse des réponses aux questions sur le dépistage informatisé montre que la plupart des participantes
croyaient que son utilisation serait avantageuse (score moyen de 3,6) et qu'elles se disaient trés intéressées
par cet outil (score moyen de 4,3). Celles qui ont répondu étre victimes de VPI jugeaient le dépistage
informatisé significativement plus avantageux que les autres répondantes (t = 2,3 pour 142 degrés de liberté,
P<0,05). Les participantes étaient «incertaine» pour

ce qui est des obstacles (score moyen de 3,0). Les 2 POINTS DE REPERE DU REDACTEUR

groupes ont repondu de la méme fagon aux questions  « Selon une revue systématique récente, la prévalence

sur les obstacles a la confidentialité et les obstacles a des sévices physiques ou sexuels entre partenaires
l'interaction. intimes observée dans le contexte des soins de pre-
CONCLUSION Le taux élevé de VPI rapporté par miere ligne varie de 12 a 29% pour les relations de

couple actuelles et de 20 a 39% pour les relations a
long terme. Ces chiffres pourraient toutefois ne pas
correspondre a I'expérience des médecins de famille
canadiens.

« Cette étude poursuivait 2 objectifs: établir la préva-
lence de la violence entre partenaires intimes chez des
patientes visitant une clinique de médecine familiale
de Toronto, en Ontario, et évaluer 'opinion de ces
femmes sur |'utilisation éventuelle d'un outil informa-
tisé pour le dépistage des victimes de violence.

» La prévalence globale de violence entre parte-
naires intimes dans les cas de relations actuelles ou
récentes était de 14,6%. Des sévices d'ordre affectif
ont été rapportés par 10,4% des répondantes, des

Cet article a fait I'objet d'une révision par des pairs. menaces de violence par 8,3% et des sévices physi-

Le texte intégral est aussi accessible en anglais 8 www.cfpe.ca/cfp. ques ou sexuels par 7,6%.

Can Fam Physician 2007;53:460-468

les femmes qui visitent les cliniques de médecine
familiale doit amener le médecin a se montrer
vigilant. Des études additionnelles sont indiquées
pour trouver des fagons d'aider le médecin a détecter
les cas de VPI. L'opinion favorable des participantes
envers le dépistage interactif informatisé indique que
ce domaine mérite davantage de recherche.
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Violence involving intimate partners

Prevalence in Canadian family practice
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ABSTRACT

OBJECTIVE To investigate the prevalence of violence involving intimate partners among women visiting
Canadian family practices and to assess participants’ attitudes toward future use of computer-assisted
screening for violence and other health risks.

DESIGN Self-report via written survey.
SETTING Group family practice clinic in inner-city Toronto, Ont.
PARTICIPANTS Women patients at least 18 years old who were fluent in English.

MAIN OUTCOME MEASURES Responses to questions about violence selected from the Abuse Assessment
Screen and the Partner Violence Screen. Participants’ attitudes toward computer-assisted screening as
measured by the Computerized Lifestyle Assessment Scale (1 to 5) in the domains of benefits, privacy—
barriers, interaction—barriers, and interest.

RESULTS Responses were received from 202 patients, 144 of whom were in current or recent relationships
and completed the section on intimate-partner violence (IPV). The overall prevalence of IPV in current

or recent relationships was 14.6%. Emotional abuse was reported by 10.4%, threat of violence by 8.3%,
and physical or sexual violence by 7.6% of respondents. Emotional abuse was significantly associated
with threat of violence and physical or sexual violence (P<.001). Analysis of responses to questions on
computerized screening revealed that participants generally perceived it would have benefits (mean

score 3.6) and were very interested in it (mean score 4.3). Those who reported experiencing IPV rated

the benefits of computerized screening significantly higher than respondents without IPV experiences did
(t2.3, df 142, P<.05). Participants were “not sure” about barriers (mean score 3.0). Responses were similar
in the 2 groups for the domains of interest, privacy—barriers, and interaction—barriers.

CONCLUSION The high rate of IPV reported by women attending family practices calls for physicians to
be vigilant. Future research should examine ways

to facilitate physicians’ inquiry into IPV. The positive EDITOR'S KEY POINTS

attitudes of our participants toward interactive » According to a recent systematic review, the preva-
computer-assisted screening indicates a need for lence of physical and sexual violence involving inti-
more research in this area. mate partners seen in primary care ranged from

12% to 29% for current relationships and 20% to
399% for lifetime relationships. Generalizing these
numbers to Canadian family physicians' experience,
however, might be inappropriate.

 This study had 2 objectives: to investigate the preva-
lence of intimate-partner violence among female
patients visiting a family practice clinic in Toronto,
Ont, and to evaluate patients’ attitudes toward
future use of computer-assisted screening for vic-
tims of violence.

» Overall prevalence of intimate-partner violence in
current or recent relationships was 14.6%. Emotional
abuse was reported by 10.4%, threat of violence by
8.3%, and physical or sexual violence by 7.6% of

This article has been peer reviewed. respondents.

Full text is also available in English at www.cfpe.ca/cfp.
Can Fam Physician 2007;53:460-468
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coercion, physical abuse, sexual abuse, or threat of

violence in intimate relationships.! In 90% of cases,
women are the victims of IPV.2* Such violence leads to
high rates of death and injury*® and puts physical and
mental health at risk.® As a result, abused women fre-
quently visit health care settings, such as emergency
departments and family practices.’

According to a recent systematic review,'® the preva-
lence of physical or sexual IPV in primary care ranged
from 12% to 29% for current experiences and 20% to
39% for lifetime experiences. This review, however,
included only 3 studies on family practice patients,!!-!?
and none of the studies was Canadian. Generalizations
to Canadian family practice from studies conducted in
the United States or the United Kingdom could be inap-
propriate because of the growing diversity of Canada’s
population under its broad immigration policy'* and the
fact that familial stress could be particularly high among
recent immigrants.'s1¢

Canadian family physicians need to know the preva-
lence of IPV among their own patients. A few Canadian
studies have examined IPV in family practice, but only
in relation to screening tools,!”'® screening rates,!*-2!
and physician-patient relationships.?? Other studies have
reported on IPV prevalence among pregnant women.”?
This lack of information might be part of the reason phy-
sicians often fail to ask their patients about IPV.24-27

The College of Family Physicians of Canada endorses
inquiry into relationship issues by including it on the
Preventive Care Checklist Form.?® The Canadian Task
Force on Preventive Health Care emphasized the need
for clinicians to have a high index of suspicion regarding
IPV since the evidence required to recommend univer-
sal screening was still insufficient.?” Family physicians
are in a unique position to inquire about IPV because
of their focus on comprehensive care, health promo-
tion, and early detection, and the ongoing nature of
physician-patient relationships. These factors make
family practice an appropriate setting for inquiring about
and addressing IPV.

Violence involving intimate partners is known to be a
socially sensitive issue even in health care settings. Abused
women seldom open up spontaneously to physicians
owing to feelings of shame, embarrassment, failure, and
guilt; confidentiality concerns; and fear of physicians’ reac-
tions or rejection.*-3 Nevertheless, asking about abuse is
the strongest predictor of disclosure.?!*4 Physicians often

Intimate partner violence (IPV) involves a pattern of

Dr Ahmad is a researcher at the Centre for Research

on Inner City Health, Dr Hogg-Johnson is a researcher
at the Institute of Work and Health, Dr Stewart is a
researcher at the University Health Network Women's
Health Program, and Dr Levinson is a researcher in the
Department of Medicine at the University of Toronto in
Ontario.

miss opportunities to discuss IPV due to lack of time, feel-
ing uncomfortable, and fear of offending patients.?*2” These
barriers have led to recent use of computer-based screen-
ing for IPV. Interactive, time-efficient computer programs
generate health recommendations for patients and risk
reports for physicians at point of care. Although these pro-
grams are effective in emergency departments for increas-
ing patient disclosure and physicians’ detection of IPV,3%
the attitudes of primary care patients to these programs
have yet to be studied.

Our study had 2 objectives: first, to investigate the
prevalence of IPV among female patients visiting a fam-
ily practice clinic in Toronto, Ont, and second, to evalu-
ate the attitudes of family practice patients toward future
use of computer-assisted screening. We hypothesized
that victims of IPV would have more positive attitudes
toward such screening than non-victims would.

METHODS

Study design and site

Female patients visiting a busy, inner-city, group fam-
ily practice clinic affiliated with a teaching hospital in
Toronto were surveyed. Patients were eligible if they
were at least 18 years old, fluent in English, and able to
give informed consent. All physicians on-site were pro-
vided with A Handbook Dealing with Woman Abuse and
the Canadian Criminal Justice System?® before the study.
The study was approved by the Research Ethics Board of
St Michael's Hospital.

Recruitment

A brief invitation letter was placed in the medical charts
of all adult female patients with booked appointments.
The clinic receptionist gave the invitations to patients
when they checked in. Patients were then approached
in the waiting area by a recruiter. After confirming eli-
gibility, patients were invited to learn about the study
in a separate room where they would be unaccompa-
nied by family members or friends. Willing participants
provided written consent and completed the 7-minute
written questionnaire before seeing their physicians. All
participants received a health information package with
telephone numbers of counselors and a help line for
assaulted women.

Survey

The survey had 3 sections. One gathered information
on sociodemographic and health-related variables
(Table 1). The second asked about attitudes toward
future use of computer-assisted screening. The third
inquired about experiences of IPV. While the first and
second sections applied to all participants, the IPV sec-
tion applied only to those in current or recent intimate
relationships. The term “intimate partner” referred to a
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spouse, common-law partner, girlfriend, or boyfriend. A

Table 1. Sociodemographic characteristics (N=202): recent relationship was defined as an intimate relation-
Mean age was 45.3 years (standard deviation [SD] 15.4). ship of at least 2 months’ duration during the last year.
On a scale of 1-5,* respondents rated their ability to speak Experiences of IPV were assessed using ques-
English at a mean of 4.5 (SD .87) and their perceived tions derived from 2 prevalidated scales, the Abuse
health status at a mean of 3.2 (SD 1.0). They estimated the Assessment Screen’4° and the Partner Violence
number of visits they made to family physicians at a mean Screen,*' along with questions recommended in A
of 4.6 (SD 4.2), and their comfort level with the survey on Resource Manual for Health Care Providers.*> The study’s
another scale of 1-5" at a mean of 4.0 (SD 1.2). definition of IPV included emotional and physical vio-
VARIABLE N % lence and threat of violence. Emotional IPV was mea-
Marital status 202 sured by responses to 4 items: partner is jealous, tries
« Married or common-law 546 tq control life, trigs to lfeep me away from family or
) ; friends, and says insulting things. Threat of IPV was
0 Sepfta, dltered o iy [ assessed by responses to 2 items: fear of disagree-
* Single, in current or recent relationship 20.3 ing with partner and feeling physically threatened by
« Single, not in relationship 1.4 partner. Physical IPV was assessed by 2 items: being
M) @rfileiar 13 56.2 pushed, hit, kicked, or otherwise physically hurt and
Country of birth 203 being forced to have upwanted Sex. Patlents‘rgsponded
“yes” or “no” to each item. We defined participants as
+ Canada s IPV victims if they responded “yes” to at least 2 items
* Outside Canada 36.1 on emotional violence or 1 item on threat of violence
If an immigrant, years lived in Canada 71 or physical violence.
. <10 23.9 Attitudes toward use of computer-assisted screening
S 5 were assessed using the 14—1tem (;omputerlzed Ll.festyle
= Assessment Scale (CLAS).* Participants read a vignette
*>20 59.2 about such screening and rated each item on a scale of
If an immigrant, country of birth 72 1 (strongly disagree) to 5 (strongly agree), 3 being “not
« Europe 36.1 sure.” We assessed the psychometric properties of the
o Bt SO air ol A 29.1 CLAS (details available from the authors). The 4 attitude
. . ) i domains of CLAS we used were benefits, which meant
SIS B (T 20.8 patient-perceived benefits for quality of medical consul-
* Arabia, west Asia 6.9 tation and the means of achieving them; privacy—barri-
o Africa 5.6 ers, which covered patients’ concerns about information
Education 201 privacy; interaction—barriers, which meant concerns
- (s i i sl 3 aboqt interferen‘ce during int§ractigns with physicians;
. and interest, which meant patients’ interest in computer-
o el sgiewl suine oF el ) assisted health assessments. Along with using these
* University, some or complete 55.7 prevalidated questions, we pilot-tested the question-
« Postgraduate training, some or complete 21.4 naire for simplicity and clarity of language.
Employment status 201 .
-l 298 Sample size
u ime o . . . .
: We aimed to recruit a convenience sample of 200 partic-
* Part-time 14.4 ipants. For the IPV section, our final sample consisted of
* Unemployed 13.9 144 participants. To calculate the adequacy of the sam-
« Retired or on disability 219 ple size, we used power analysis* with the lowest IPV
Household income ($) 181 prevalence previously reported (ie, 12%).'° A sample size
of 144 generated 96% confidence for the 12% estimate
e <20000 15.5 . .
with a margin of +5.
* 20000-40000 19.9
* 40001-60000 20.5 Statistical analyses
« >60000 44 Our results are based on descriptive statistics (propor-
Access to a computer at home or at work 200 87 tions and means) and 2-group comparisons using y?,

- Student'’s ¢ test, and correlation analyses. Also, 95%
*Scale: 1—poor, 2—fair, 3—good, 4—very good, 5—excellent. . . .
o : confidence intervals (CI) were calculated for point esti-
Scale: 1—very uncomfortable, 2—uncomfortable, 3—not sure, .
4—comfortable, 5—very comfortable. mates of IPV prevalence. Data were analyzed using the
Statistical Package for the Social Sciences, version 13.
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provided written consent to participate for a response
RESULTS rate of 97.6% (Figure 1). After excluding 5 incomplete
surveys, we analyzed overall results for 202 patients
Of 212 patients receiving information on the study, 207  and results from the IPV section for 144 patients.

Figure 1. Recruitment of female patients

361 adult female patients were approached in the
waiting room with invitation letters

! ! !

29 were |ne||.g{b|e due. 242 were willing to receive 90 refused
to language or vision barriers | study details |
912 were taken to the 30 were called to their appointments
research room before the research room
i became available

‘o

207 gave written consent to the survey

v v

202 completed surveys

v

202 completed the sociodemographic
section of the survey

v

202 completed the attitudes to
computer screening section of the
survey; 51 were not in current or

recent relationships

v

144 completed the PV
sections of the survey™

5 refused participation in
the research room

5 submitted incomplete surveys because
they were called to their appointments

*7 eligible participants did not complete the survey.
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Sociodemographic characteristics

Participants had a mean age of 45 years (range, 19 to
86); 75% of them were in current or recent relation-
ships (Table 1). About 36% were immigrants, and 59%
of these had lived in Canada for more than 20 years.
Most participants had at least some university educa-
tion and were currently employed. They rated their
health as “good” with a mean score of 3.2 (standard

Table 2. Responses to questions on intimate-partner
violence in current or recent relationships (N = 144):
Overall, 21 respondents (prevalence was 14.6%) reported
being victims of violence (victims were counted once
across the 3 types of violence).

% OF RESPONDENTS

SAYING "YES"
QUESTIONS N (95% Cl)
Emotional violence*
e |s your partner very jealous? 1 7.6 (3.3-11.9)
* Does your partner try to 15 10.4 (5.4 to 15.4)

control your life?

* Does your partner try to 9 6.3 (2.3-10.3)
keep you away from family

and friends?

e Does your partner insult 18 12.5 (7.1-18.0)

you or put you down?

 Pooled responses of those 10.4 (5.4-15.4)
saying "yes" to 2 or more
items in the emotional

domain
Threats

e Are you afraid to disagree 9 6.3 (2.3-10.3)

with your partner?

¢ Do you feel physically 7 49 (1.4-8.4)

threatened by your partner?

® Pooled responses of those 8.3 (3.8-12.8)
saying "yes" to feelings of

threat
Physical or sexual violence

e Has your partner ever 8 5.6 (1.8-9.4)
pushed, hit, kicked, or
otherwise physically hurt

you?

e Has your partner ever 8 5.6 (1.8-9.4)
forced you to have sex

when you did not want to?

* Pooled responses of those 7.6 (3.3-11.9)
saying “"yes" to any aspect
of physical or sexual

violence

Cl—confidence interval.
*17.4% of respondents reported at least 1 experience of emotional vio-
lence (95% Cl 11.2-23.6).

Violence involving intimate partners Research

deviation 1) on a scale of 1 to 5. They had visited fam-
ily physicians during the past year a mean of 4.6 times
(median 3.5, mode 1, range 0 to 30).

Experiences of IPV

Of 144 respondents to the IPV section, 29 reported at
least 1 experience of violence perpetrated by a current
partner (18 women), recent partner (10 women), or cur-
rent and recent partners (1 woman). Using our IPV case
definition, the prevalence of emotional IPV was 10.4%
(95% CI 5.4 to 15.4), threat of IPV was 8.3% (95% CI 3.8 to
12.8), and physical or sexual IPV was 7.6% (95% CI 3.3 to
11.9) (Table 2). Many patients who reported emotional
IPV also reported threat of IPV (60%, Fisher’s exact test:
P<.001) or physical IPV (53%, Fisher'’s exact test: P<.001)
(Figure 2). Counting IPV victims only once across 3
types of IPV gave an overall prevalence of 14.6% (95% CI
8.8 t0 20.3).

Comparison of victims and non-victims of IPV showed
that victims had lower household incomes (¢t 2.1, df 131,
P<.01), but were similar in other sociodemographic and
health-related variables, including comfort level with
completing the survey and Canadian-born versus immi-
grant status.

Attitudes toward use of

computer-assisted screening

Overall, participants had positive attitudes toward
computer-assisted screening (Table 3). On a scale of
1 to 5, participants agreed with the benefits of com-
puter-assisted screening (mean score 3.6) and expressed
interest in such programs (mean score 4.3). Participants
were “not sure” about privacy barriers (mean score 3.1)
and barriers to interaction with doctors (mean score
3.0). Victims of IPV thought computer-assisted screening
had significantly higher benefits than non-victims did (¢
2.3, df 142, P<.05); the 2 groups gave similar responses
in the privacy—batrriers, interaction—batrriers, and inter-
est domains of the CLAS.

DISCUSSION

This is one of the first Canadian studies to report on
the prevalence of IPV among female patients visit-
ing family physicians. If a family physician sees 150
patients a week, half of whom are women in relation-
ships, our prevalence rate of 14.6% implies that a physi-
cian is likely to see 11 victims of IPV every week. Given
this high prevalence and women'’s reluctance to dis-
close, 233 family physicians need to be highly vigilant to
detect cases of IPV.

Family physicians could be pivotal in detecting IPV
and offering empathy, support, and referral to help-
ing agencies. Studies report that the risk of anxi-
ety, depression, suicide attempts, and symptoms of
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Figure 2. Patterns of infimate partner violence: 29 “yes” responses fo 1 or more items.

Emotional

Physical or
sexual

posttraumatic stress disorder is much lower among
women suffering from IPV if they have strong social
support.*® Women who contacted advocacy services
report that concerned nurses and physicians moti-
vated them to seek help.* Longitudinal research
indicates that referral to specifically tailored coun-
seling services benefits victims of abuse by helping
them learn to reduce emotional or physical abuse
and postpartum depression’#® and improving their
quality of life.#>5° Family physicians could empower
abused women by promoting social support, self-
worth, internal locus of control, decision making,
and use of counseling services.

The women in our study, particularly those who
were victims of IPV, had positive attitudes toward

1

use of computer-assisted screening. Computer-based
health-risk assessments provide a nonjudgmental,
anonymous way of asking patients about socially
sensitive health issues.5!* This is especially impor-
tant for abused women, as specific inquiries by
health care providers give them permission to dis-
close.®! When completing computer surveys, patients
are likely to learn more about and reflect on their risk
before they see their physicians. Computer-generated
risk reports allow physicians to shift their focus
from screening to discussion.’**3¢ We anticipate that
patients’ positive attitudes would lead to their accep-
tance and use of computer screening, in accordance
with theories of health behaviour.>** Future research
should examine the actual use of computer screening
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Table 3. Patients' attitudes toward computer-assisted screening: Based on the Computerized Lifestyle Assessment
Scale (CLAS) where 1—strongly disagree, 2—disagree, 3—not sure, 4—agree, and 5—strongly agree.

RATINGS OF THOSE WHO

OVERALL RATINGS ANSWERED THE SECTION ON IPV
N =202 N=144
MEAN (SD) THOSE NOT EXPERIENCING IPV  THOSE EXPERIENCING IPV
CLAS ATTITUDE DOMAINS (CRONBACH'S o)) MEAN (SD) MEAN (SD)
Benefits* (.85) 3.6 (.68) 3.6 (.67) 3.9 (.64)
Computers would help doctors with routine lifestyle
questions, are a good way to ask lifestyle questions,
would save doctors' time, will help doctors make better
assessments, would make patients feel comfortable
answering questions, and can be trusted
Privacy—Barriers* (.81) 3.1(.82) 3.1(.73) 3.1(.77)
| would worry about confidentiality; | don't want
certain information about me on the computer; too
many mistakes will be made on computers
Interaction—Barrierst (.80) 3.0 (.82) 2.9 (.74) 2.8 (.76)
Doctors would spend less time with patients; doctors
would lose the personal touch; | would find another
doctor
Interestt (.75) 4.4 (.60) 4.3 (.53) 4.2 (.65)

| would answer honestly; | would want to read the
patient information sheet

*IPV—intimate partner violence, SD—standard deviation.

*Statistically significant difference between ratings of victims and non-victims of IPV (P<.05)

*Adjusted reliability coefficient where each domain has 6 items.

by patients and providers, and assess its effectiveness
in family practice.

Inquiring about emotional IPV is important. We
found strong correlations between emotional and
physical IPV. Traditionally, researchers and clinicians
have focused on screening for physical violence, but
emotional abuse is part of a larger pattern of domina-
tion and control. Emotional abuse precedes physical
abuse® or has consequences as damaging as physi-
cal abuse.5” Asking about emotional IPV would help
in early detection and timely management of risk, so
clinicians and health educators need to broaden their
current definition of IPV.

Limitations

We acknowledge that our results might have limited gen-
eralizability because the study was conducted in only 1
clinic. This clinic, however, had several physicians on
staff and served a large number of diverse patients who
made an estimated 50000 visits annually. Furthermore,
we recruited patients making all types of health care visits
at all kinds of clinic hours to increase generalizability. The
study had a high response rate, and reassuringly, partici-
pants were similar to women residing in Toronto in terms
of immigration and marital status.'* The results, there-
fore, can likely be generalized to similar Canadian urban
family practices. Our rates of IPV, however, might under-
estimate the real magnitude due to under-reporting.®' In
addition, we had only a few recent immigrants, which

limited our ability to assess their vulnerability to IPV and
attitudes toward computer-assisted screening.

Conclusion

The high rate of IPV among women in a family prac-
tice calls for physicians to be vigilant. Future research
should examine ways to help physicians inquire into
IPV and conflict in relationships. The positive atti-
tudes of our participants toward interactive computer-
assisted screening should encourage more research in
this area. L 3
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