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Outcome measures are important assessment tools to evaluate
clinical genetics services. Research suggests that perceived personal control (PPC) is an outcome valued by clinical genetics
patients and clinicians. The PPC scale was developed in Hebrew
to capture three dimensions of PPC: Cognitive, decisional, and
behavioral control. This article reports on the ﬁrst psychometric
validation of the English translation of the PPC scale. Previous
research has shown that the Hebrew and Dutch translations have
good psychometric properties. However, the psychometric properties of the English translation have not been tested, and there is
disagreement about the factor structure, with implications for
how to score the measure. A total of 395 patients attending a
clinical genetics appointment in the United Kingdom completed
several measures at baseline, and a further 241 also completed
measures at 2–4 weeks follow-up. The English language PPC has
(a) a one-factor structure, (b) convergent validity with internal
health locus of control (IHLC), satisfaction with life (SWL),
depression, and authenticity, (c) high internal consistency
(a ¼ 0.83), and (d) sensitivity to change, being able to identify
moderate changes in PPC following clinic attendance (Cohen’s
d ¼ 0.40). These properties suggest the English language PPC
measure is a useful tool for both clinical genetics research and for
use as a Patient Reported Outcome Measure (PROM) in service
evaluation.  2011 Wiley Periodicals, Inc.
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INTRODUCTION
Measuring patient outcomes from clinical genetics services is
important to enable (a) different services to be compared in clinical
practice and (b) evaluation of new interventions in research
[McAllister, 2010]. Patient outcomes are usually measured using
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a combination of clinical outcomes and Patient Reported Outcome
Measures (PROMs). PROMs are short self-completion questionnaires, often designed to capture psychological ‘‘constructs’’, such
as anxiety and/or depression.
Recent research has identiﬁed that perceived personal control
(PPC) is a patient outcome that is valued by both patients and
genetics clinicians in the United Kingdom (UK) [Payne et al., 2007].
PPC is a construct reﬂecting the degree to which a person believes
that a situation is under their control, and that she or he is able to
bring about a desirable change to the situation or avoid an undesirable situation. PPC has been conceptualized in a number of
different ways [Skinner, 1996]. A tripartite structure of PPC
[Averill, 1973] has been usefully applied to genetic counseling
[Shiloh et al., 1997], and includes three dimensions: Behavioral,
decisional, and cognitive control. Behavioral control refers to the
belief that there is action that can be taken to change a situation;
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decisional control refers to the belief that there are different courses
of action that can be chosen to change a situation; and cognitive
control refers to understanding and ﬁnding meaning in a situation,
as well as using patterns of thinking that can reduce the stressfulness
of a situation. This article reports on the ﬁrst test of the psychometric properties of the English translation of the PPC scale, which
was developed to operationalize this construct as a PROM for
genetic counseling services.
The PPC was originally developed and validated in Hebrew by a
team in Israel [Berkenstadt et al., 1999], who also provided an
English translation of the measure in the scale development paper,
which was published in the American Journal of Medical Genetics.
The English translation from Hebrew was checked for accuracy by
a back translation procedure. A few mismatches were corrected
after discussion. The PPC is a nine-item scale, with items presented
as statements (e.g., ‘‘I feel I can make decisions that will change
my family’s future’’) to which respondents can indicate their degree
of agreement, with three response categories (‘‘do not agree’’,
‘‘somewhat agree’’, ‘‘completely agree’’). Validation of the Hebrew
PPC with an Israeli reproductive genetic counseling sample
(n ¼ 256) suggested good psychometric properties including (1)
sensitivity to change over time, (2) convergent validity with
knowledge, satisfaction, counseling evaluations, and expectation
fulﬁllment, and (3) good internal consistency (Cronbach’s
a ¼ 0.83–0.86). Validation of a subsequent Dutch translation
[Smets et al., 2006] also suggested (1) sensitivity to change, (2)
convergent validity with patient satisfaction, and (3) good internal
consistency (Cronbach’s a ¼ 0.79–0.81).
The English and Dutch translations of the PPC have been used in
evaluations of clinical genetics services [e.g., Davey et al., 2005;
Pieterse et al., 2011], demonstrating growing acceptability of the
PPC by the research community. However, the psychometric
properties of the English translation have never been reported.
In addition, there is disagreement about the factor structure of the
scale, leading to confusion about whether to use an overall (PPC)
score, or whether to form additional sub-scales. Conﬁrmatory
factor analysis (CFA) on the Hebrew PPC found that a three-factor
solution, corresponding to behavioral, decisional, and cognitive
control, provided a good ﬁt for the Israeli data [Berkenstadt et al.,
1999]. However, since exploratory factor analysis (EFA) was not
performed, and as this CFA solution was never compared to any
other potential solutions, it is possible that another (better ﬁtting)
structure actually exists. Supporting this possibility, EFA of the
Dutch translation failed to support the three-factor solution, and
the authors conclude that only one factor underlies the data [Smets
et al., 2006].
The present study tests the psychometric properties of the
English translation of the PPC [Berkenstadt et al., 1999] in a sample
of patients using a clinical genetics service in the UK. The speciﬁc
aims were to (1) explore the factor structure of the English translation of the PPC using robust exploratory factor analytic methods,
(2) to assess concurrent validity with health locus of control,
anxiety, depression, satisfaction with life (SWL), authenticity,
and satisfaction with genetic counseling (SWGC), (3) to assess
sensitivity to change pre- and post-genetic counseling, and (4) test
internal consistency. PPC responses were expected to correlate with
other constructs as follows:
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Convergent Validity
*

*

*

*

*

PPC scores will correlate positively with Internal Health Locus of
Control (IHLC) because both constructs relate to feelings of
control in a health context; however, the correlation was not
expected to be high, because PPC relates to control in a more
general sense than IHLC.
PPC will correlate positively with SWL, because personal control
reﬂects good psychological functioning, and this will be reﬂected
in associated increased levels of life satisfaction. Once again, the
correlation was expected to be moderate, since the constructs are
related, but not the same.
PPC scores will correlate negatively with anxiety and depression,
because personal control reﬂects good psychological functioning
[Skinner, 1996] (low anxiety and depression). These correlations
were expected to be moderate, since the constructs are related,
but not the same.
PPC will correlate positively with authenticity, which is a construct based on Carl Rogers person-centered concept. If genetic
counseling could be said to be informed by any theoretical
framework, it is the person-centered approach. Authenticity
was expected to correlate positively with PPC, as both concepts
reﬂect aspects of self-determination. However, the size of the
correlation was expected to be small, because Authenticity
reﬂects self-determination in a very general sense, and PPC
reﬂects self-determination in a very speciﬁc context (genetic
counseling).
Change in PPC scores after attendance at a genetics clinic will
correlate positively with SWGC scores, reﬂecting the hypothesis
that patients value PPC as an outcome from genetic counseling.
The size of the correlation was expected to be moderate, based on
previously published correlations [Berkenstadt et al., 1999].

Discriminant Validity
*

*

PPC scores will not correlate signiﬁcantly with Powerful Others
Health Locus of Control (PHLC) because PPC does not include
beliefs about the control held by other people over one’s health, as
PHLC does.
PPC scores will not correlate signiﬁcantly with Fate Health Locus
of Control (FHLC) because PPC does not include beliefs about
health being determined by fate, as FHLC does.

Known Groups Validity/Sensitivity to Change
*

Known group validity requires a strong a priori expectation that
groups differ on the construct. There is insufﬁcient previous
research with clinical genetics samples to develop strong a priori
expectations about differences in PPC levels between different
sub-groups of patients. However, there was the expectation that
the sample as a whole would have higher PPC levels post-clinic,
which makes a pre- and post-clinic comparison test both a test of
sensitivity to change and of known group validity.
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METHODS
Participants
This study was conducted with a sample of patients attending the
Genetic Medicine department based at Central Manchester
University Hospitals NHS Foundation Trust (CMFT). All new
patients referred to Genetic Medicine between February 2010
and July 2010, except those referred to the genetic urgency clinic
(usually patients with a current potentially at-risk pregnancy) were
invited to participate. Parents referred to the urgency clinic were
excluded because the time between referral and appointment is
less than a week and it would have been logistically difﬁcult to
recruit them prior to their clinic appointment. In addition, there
were concerns that these patients may have been distressed by the
added burden of completing research questionnaires at this
time. Patients were recruited by a letter from a member of the
clinical team, enclosing an Information Sheet, and a questionnaire
pack.

Instruments and Data Collection
The questionnaire pack included the English translation of the PPC,
and other questionnaires to assess construct (concurrent) validity,
and a prepaid envelope for return of the completed questionnaires.
There is no gold standard measure of PPC in English, and so the
following additional questionnaires were selected based on
expected relationships with PPC: (i) The Multidimensional Health
Locus of Control Scales (MHLC) [Wallston et al., 1978], (ii) the
State-Trait Anxiety Inventory short form (STAI-6) [Marteau and
Bekker, 1992], (iii) the Personal Health Questionnaire (PHQ-9)
(a measure of depression) [Gilbody et al., 2007], (iv) the SWL
questionnaire [Pavot and Diener, 1993], (v) the Authenticity scale
[Wood et al., 2008], and (vi) the short form of the SWGC questionnaire [Shiloh et al., 1990]. Participating patients were asked to
complete the PPC and questionnaires (i)–(v) prior to their ﬁrst
appointment in Genetic Medicine. Participants who indicated on
the ﬁrst questionnaire pack that they were happy to receive a second
questionnaire pack after their appointment were sent the PPC
questionnaire along with questionnaires (i)–(vi) about 4 weeks
after their ﬁrst appointment.
Data were collected on (1) type of referral, e.g., cancer, neuromuscular, learning disability, etc. and (2) what was provided to the
patient in clinic, e.g., a diagnosis, a risk ﬁgure, new information,
screening recommendations/referral, a genetic test, etc. Ethical
review was conducted by the Central Manchester NHS Research
Ethics Committee (ref. 09/H1008/111).

Data Treatment and Analyses
Data were entered into SPSS for Windows 16.0 (IBM). For questionnaires with minimal missing data (<20–25%, depending on
item numbers), prorating was used to ‘‘impute’’ missing values
[Morriss and Coyle, 1994]. Questionnaires with more than 20–25%
missing values (13 questionnaires) were excluded from the analysis.
PPC responses were analyzed using EFA, rather than CFA, to allow
for the possibility that the structure of PPC predicted by Averill
(i.e., three factors: Cognitive, decisional, and behavioral control)
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may not exist in the data. EFA was conducted using maximum
likelihood, and parallel analysis was used to identify the number of
factors to extract. Parallel analysis was used because it has been
shown to be a more robust and reliable method for determining the
number of factors in a dataset than either (1) the number of factors
theoretically expected, the method used by the Israeli group, or (2)
the eigenvalues greater than one rule, used by the Dutch group
[Zwick and Velicer, 1986; Fabrigar et al., 1999]. Internal consistency
was assessed using Cronbach’s alpha, and sensitivity to change over
time was analyzed by calculating an intra-class correlation using
analysis of variance. Concurrent validity was assessed using bivariate correlation.

RESULTS
In total, 395/1,205 (32.8%) of patients attending the Genetic
Medicine department at St. Mary’s Hospital in Manchester completed a baseline questionnaire pack prior to their ﬁrst appointment. Of these, 374/395 (94.7%) attended their appointment, and a
further 241 (64.4%) completed a post-clinic questionnaire pack
2–4 weeks after their appointment. Respondents were predominantly female (79.5%) and White British (89.6%). Of note, there
were no signiﬁcant differences in gender, ethnicity, condition type,
or reason for referral between the samples responding at (a) preclinic only and (b) both pre- and post-clinic. However, participants
responding both pre- and post-clinic were signiﬁcantly older than
those responding at baseline only. Sample characteristics are
reported in detail elsewhere [McAllister et al., 2011].
The post-counseling data were subjected to EFA. The eigenvalues
(and associated % of variances) were 3.8 (43.1%), 1.22 (13.6%),
0.85 (9.4%), 0.74 (8.3%), 0.63 (7.0%), 0.53 (5.9%), 0.51 (5.7%),
0.34 (3.7%), and 0.29 (3.2%). These eigenvalues exceeded the ﬁrst
but not second eigenvalues that emerged from parallel analysis
(respectively, 1.40 and 1.27), suggesting a clear one-factor solution
(See Table I).
In the pre-clinic data, the eigenvalues (and associated % of
variances) were 3.87 (42.9%), 1.25 (13.9%), 0.82 (9.1%), 0.81
(9.0%), 0.66 (7.4%), 0.51 (5.6%), 0.43 (4.8%), 0.36 (3.9%), and
0.28 (3.1%). Parallel analysis suggested a two-factor solution.
However, the second factor was weak (accounting for only
13.9% of the variance) and following oblique rotation had an
eigenvalue of 0.70, suggesting the factor had less explanatory
value than any individual scale item. The weakness of the factor,
combined with the result of the post-clinic data, suggests that
the scale is best conceived as unifactorial. Based on this, we
computed a single overall PPC score, which was used in all subsequent analyses.
Internal consistency was assessed for total PPC scores in the
pre- and post-clinic datasets (n ¼ 395, 241, respectively), and was
found to be high (Cronbach’s a ¼ 0.83 in both datasets). We
explored the relationships between PPC and age, gender, ethnicity,
condition type, reason for referral, and whether patients described
themselves as active in a patient support group at baseline
(n ¼ 395). There were no signiﬁcant correlations with PPC, thus
ruling out background inﬂuences. As none were signiﬁcant, we
present correlations below without partialing out demographic
factors.
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Known Groups Validity/Sensitivity to Change
TABLE I. Factor Loadings
Factor 1

1. I think I understand what problem
brought me to genetic counselinga
2. I feel I know the meaning
of the problem for my family’s
future and mea
3. I think I know what caused
the problema
4. I feel I have the tools to make
decisions that will inﬂuence
my futureb
5. I feel I can make a logical
evaluation of the various
options available to me in
order to choose one of themb
6. I feel I can make decisions
that will change my
family’s futureb
7. I feel there are certain things
I can do to prevent
the problem from recurringc
8. I feel I know what to do to
ease the situationc
9. I think I know what should be
my next stepsc

Pre-clinic
(n ¼ 395)
0.294

Post-clinic
(n ¼ 241)
0.249

0.502

0.426

0.446

0.517

0.790

0.783

0.774

0.752

0.625

0.633

0.455

0.432

0.676

0.665

0.713

0.712

a

Cognitive control.
Decisional control.
c
Behavioral control in Israeli study [Berkenstadt et al., 1999].
b

Convergent Validity
To test the expected relationships between PPC and IHLC, SWL,
anxiety, depression, and authenticity, we correlated total PPC
scores with measures of these constructs in the pre-clinic sample
(n ¼ 395). As expected, PPC was signiﬁcantly positively correlated
with IHLC (r ¼ .350, P < 0.01), SWL (r ¼ .333, P < 0.01), and
authenticity (r ¼ .150, P < 0.05), with the highest correlation being
with IHLC. These ﬁndings provide some evidence of convergent
validity. As expected, PPC was signiﬁcantly negatively correlated
with depression (r ¼ 0.168, P < 0.01), providing further evidence
of convergent validity. PPC was not signiﬁcantly correlated with
anxiety (r ¼ 0.110, not signiﬁcant), which was unexpected.
Change in PPC scores following attendance at clinic (N ¼ 241)
was signiﬁcantly positively correlated with satisfaction (r ¼ .322,
P < 0.01), as measured by the short form SWGC scale. This
relationship had been predicted, and provides further evidence
of construct validity.

Discriminant Validity
As expected, PPC was not signiﬁcantly correlated with either
FHLC (r ¼ 0.094, not signiﬁcant), or PHLC (r ¼ 0.034, not
signiﬁcant), providing evidence of discriminant validity.

To further explore construct validity, we compared total PPC scores
before and after clinic attendance using a paired samples t-test
(n ¼ 241). PPC levels were signiﬁcantly higher following clinic
attendance [pre-clinic: Mean (SD) ¼ 8.71 (3.95); post-clinic:
Mean (SD) ¼ 10.31 (3.87); t ¼ 6.704, P < 0.001]. This provides
evidence of both sensitivity to change of the PPC, which was
able to detect a small-to-medium sized increase in PPC (Cohen’s
d ¼ 0.40), and of known groups validity.

DISCUSSION
The present study reports the psychometric properties of the
English translation of the PPC when used with a sample of clinical
genetics patients in the UK. This is the ﬁrst validation of the English
translation of the PPC and suggests it has good psychometric
properties. The PPC was shown to have good internal consistency,
convergent validity, discriminant validity, and sensitivity to change.
The PPC can detect signiﬁcantly elevated levels of PPC following
attendance at a genetics clinic, with a small-to-medium effect size.
This also served as one test of known groups validity, as it was
expected that levels of PPC would be higher in the post-clinic group
than in the pre-clinic group. In addition, post-clinic PPC is signiﬁcantly correlated with SWGC.
This study conﬁrms that the English translation of the PPC could
be useful as a measure of outcome from using clinical genetics
services, and we know from previous research that PPC is valued as
an outcome by patients of clinical genetics services, and by genetics
clinicians in the UK [Payne et al., 2007]. This study adds to previous
research by demonstrating that the PPC is sensitive to change in
three different languages, cultures and health settings, providing
further evidence that PPC is a measurable patient outcome from
using clinical genetics services. It is well-recognized that high PPC
reﬂects good psychological functioning [Skinner, 1996], so it is
likely that increased PPC following attendance at a genetics clinic is
a reﬂection that the goals of genetic counseling, which include
facilitating adaptation in patients [Fraser, 1975; Biesecker and
Peters, 2001], are being achieved to some degree.
As expected, PPC scores were (a) signiﬁcantly positively correlated with IHLC, SWL and Authenticity, and (b) signiﬁcantly
negatively correlated with depression. Change in PPC scores
following attendance at a genetics clinic was signiﬁcantly positively
correlated with SWGC. These signiﬁcant correlations are evidence
of convergent validity of the PPC because PPC scores correlated
with scores on other instruments in the theoretically expected
direction. Furthermore, also as expected, PPC was not correlated with either PHLC or FHLC scores, providing evidence of
discriminant validity of the instrument. Together these ﬁndings
establish construct validity of the PPC.
The ﬁnding in this study that PPC was signiﬁcantly correlated
with depression, but not with anxiety, was unexpected, because
anxiety and depression are often treated together under the general
umbrella of psychological distress. This approach has enabled rapid
measurement of distress in hospital, outpatient, community, and
research settings [Zigmond and Snaith, 1983; Herrmann, 1997].
However, anxiety and depression are in fact separate, though
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related constructs [Clark and Watson, 1991; Snaith, 1993; Dunbar
et al., 2000; Caci et al., 2003], which may reﬂect different coping
mechanisms [Hong, 2007]. The differential associations between
PPC and anxiety/depression contribute to a clearer understanding
of the PPC construct. Our ﬁndings concur with predictions of the
helplessness/hopelessness model of depression, which maintains
that the causes of depression are located in perceptions that one has
no control over stressful life events, and that perceived control
would correlate with depression better than anxiety [Abrahamson
et al., 1978; Alloy et al., 1990], which is what we found. Therefore, we
interpret the ﬁndings as further evidence of construct validity of the
PPC.
An important strength of this research is the good sample sizes
achieved, both pre- and post-clinic. However, only 61% of those
completing questionnaires pre-clinic, also completed a questionnaire post-clinic. It is possible that the post-clinic sample is biased
toward those who beneﬁted from attendance, and may have
resulted in an overestimation of the effect size. In addition, participation in the study was voluntary, and the participation rate
achieved was relatively low (32.8%). The low response rate may
have been because the questionnaire pack and request to participate
in the study were not sent to patients with their genetics clinic
appointment, but rather were sent by the responsible genetics
clinician (unknown to the patients at the time) in a separate
mailing. This was a requirement of ethical approval for the study.
Those who chose to participate therefore may not represent all
patients.
A further limitation of this study is that the sample was overrepresented by (1) people describing themselves as female and
White British (2) patients referred for cancer risks (with only small
numbers of patients in other categories, e.g., neurological/neuromuscular conditions, chromosome abnormalities, and genetic eye
conditions) [McAllister et al., 2011]. In addition, the sample was
under-represented by patients referred for reproductive risks and
predictive genetic testing. We could not determine whether this
reﬂected the proﬁle of referrals to the clinic, as ethical constraints
prevented us from collecting data from the clinical records of
patients who declined to participate. Furthermore, although
43% of participants were offered a genetic test in clinic, none of
these had the result of this test at the time they completed their
post-clinic questionnaire. This is likely to have inﬂuenced the effect
size estimation.
The original PPC measure was developed using Averill’s tripartite structure of PPC (behavioral, decisional, and cognitive control)
[Averill, 1973]. The present study suggests that the English translation of the PPC questionnaire has one factor, consistent with
ﬁndings regarding the Dutch translation [Smets et al., 2006], the
only other published research using EFA. These ﬁndings do not
contradict Averill’s tripartite speciﬁcation of PPC, but simply
suggest that for patients involved in genetic counseling, behavioral,
decisional, and cognitive control normally co-occur, so that they
form a unitary appraisal of PPC. This suggests that the English
translation of the PPC scale should be given a single overall score.
We conclude that the English translation of the PPC has good
psychometric properties when used as a one-dimensional scale,
using a simple sum of the items for analyses, and has potential as a
useful measure of outcome for clinical genetics services. As with all
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psychometric instruments, the evidence for the psychometric
properties and usefulness of the PPC for evaluating clinical genetics
services will be strengthened by further research. In particular, it will
be important to (1) test the psychometric properties of the English
translation of the PPC with North American and Australian
samples, (2) conduct long-term follow-up studies, and (3) explore
the properties of the English translation of the PPC in different
kinds of genetic counseling samples, in particular reproductive and
non-cancer genetic counseling samples, and with samples of
patients undergoing diagnostic and predictive genetic testing
(including further tests of known-groups validity), and (4) compare PPC scores with newer measures of satisfaction with clinical
genetics [e.g., Zellerino et al., 2009].
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