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ABSTRACT
PURPOSE Little is known regarding the effects of psychological factors on data

collection in research studies. We examined whether Five Factor Model (FFM) personality factors—Neuroticism, Extraversion, Openness, Agreeableness, and Conscientiousness—predicted missing data in a randomized controlled trial (RCT).
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METHODS Individuals (N = 415) aged 40 years and older with various chronic
conditions, plus basic activity impairment, depressive symptoms, or both, were
recruited from a primary care network and enrolled in a 6-week RCT of an illness
self-management intervention, delivered by means of home visits or telephone
calls or usual care. Random effects logistic regression modeling was used to
examine whether FFM factors predicted missing illness management self-efficacy
data at any scheduled follow-up (2, 4, and 6 weeks, and 6 and 12 months), controlling for disease burden, study arm, and sociodemographic characteristics.
RESULTS Across all follow-up points, the missing data rate was 4.5%. Higher
levels of Openness (adjusted odds ratio [AOR] for 1-SD increase = 0.24; 95% CI,
0.12-0.46; P <.001), Agreeableness (AOR = 0.29; CI 0.14-0.60; P = .001), and
Conscientiousness (AOR = 0.24; CI 0.15-0.50; P <.001) were independently associated with fewer missing data. Accuracy of the missing data prediction model
increased when personality variables were added (change in area under the
receiver operating characteristic curve from 0.71 to 0.77; χ21 = 6.6; P = .01).
CONCLUSIONS Personality was a powerful predictor of missing study data in this
RCT. Assessing personality could inform efforts to enhance data completion and
adjust analyses for bias caused by missing data.
Ann Fam Med 2009;7:148-156. DOI: 10.1370/afm.920.
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espite advantages compared with observational studies, randomized controlled trials (RCTs) have limitations.1 One threat to their
validity is bias resulting from nonrandom missing data. Commonly measured sociodemographic2-6 and health status7-9 variables have
been associated with missing data caused by study attrition. Because such
variables may also affect study outcomes, bias in the assessment of treatment effects may occur, though statistical adjustment can mitigate bias.
Psychological factors also likely affect study participants’ decisions to
drop out from, keep data collection appointments for, or complete all questionnaire items in clinical research studies, yet they are rarely measured.
This omission may be critical in assessing the validity and applicability of
studies, since adherence to study protocols, including placebos, can have
profound effects on outcomes, comparable to active treatment effects.10-12
Although earlier studies have explored attrition resulting from psychological factors in patients with psychiatric disorders13-15 and arthritis,16
ﬁnding associations with anxiety,13,14 depression,16 disordered personality,14
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and disease attributions and treatment beliefs,15 the
role of psychological factors in predicting attrition in
other RCT settings remains unclear. The personality
factors in the Five Factor Model (FFM)—Neuroticism, Extraversion, Openness, Agreeableness, and
Conscientiousness—are particularly promising targets
for study.17-19 The result of more than 7 decades of
research,17 FFM factors are empirically derived, broad
clusters of behavioral and dispositional tendencies
(Table 1). They capture the major axes of psychological and behavioral variation in humans and are associated with an array of important health behaviors and
outcomes.20-24 Higher levels of Conscientiousness have
been consistently associated with better adherence to
chronic illness therapies.25-31 Similar associations might
exist between Conscientiousness and incomplete trial
data, but no studies have addressed this question, and
associations between other FFM factors and missing
data are also unexplored.
We examined the relationship of FFM personality factors to missing data in a RCT of Homing in
on Health (HIOH), which was developed to make

the Chronic Disease Self-Management Program
(CDSMP)32,33 available to persons less able or willing
to participate in group training. The goals were to
determine whether in-home and telephone-delivered
HIOH would enhance self-efﬁcacy, or conﬁdence for
executing self-management tasks, and improve outcomes in persons with chronic conditions.
Based on prior FFM research,34 we examined the
following hypotheses: Missing data will be more likely
for participants higher in (1) Neuroticism because
they will experience difﬁculties bearing the emotional
distress of RCT participation; but missing data will be
less likely for participants higher in (2) Extraversion,
which is associated with gregariousness and positive
mood,17-19 potentially enhancing enjoyment of trial
participation; (3) Openness, which may stimulate interest in novel experiences,17-19 such as RCT participation;
(4) Agreeableness, which is associated with adherence
and altruism17-19; and (5) Conscientiousness, which is
associated with reliability, diligence, and health-consciousness.17-19 Further analyses examined whether the
FFM factors provide incremental power in predicting
missing data beyond sociodemographic and other commonly
Table 1. Dispositional Tendencies Within 5 Factor Model (FFM)
measured variables2-9 or confound
Personality Factors
apparent associations of those
variables with attrition.
Example Personality
FFM Factor

Dispositional Tendencies

Questionnaire Items

Agreeableness

Cooperative, compassionate

I make people feel at ease.

METHODS

I sympathize with others’ feelings.

The study was conducted from
July 2004 through December
2007 and approved by our institutional review board. We recruited
participants from the 12 ofﬁces
in the University of California
Davis Primary Care Network. In
CDSMP studies, the intervention
effect size for self-efﬁcacy was
around 0.3.32,33 Our power calculations estimated that 120 participants per group (360 total) would
provide a power of 0.80 to detect
an effect size of 0.2.
Using billing information,
we identiﬁed patients aged 40
or older with arthritis, asthma,
chronic obstructive pulmonary
disease, congestive heart failure,
depression, or diabetes mellitus
and contacted them by mail and
telephone. Interested patients
were further screened for ability
to speak and read English; resi-

I take time out for others.
I am not interested in others people’s
problems.a
Conscientiousness

I am not really interested in others.a
I am always prepared.

Painstaking, careful, planning,
achievement-driven

I am exacting in my work.
I follow a schedule.
I get chores done right away.

Extraversion

I like order.
I feel comfortable around people.

Stimulation seeking, tendency
to experience positive emotions, sociable

I start conversations.
I talk to a lot of different people
at parties.
I am quiet around strangers.a

Neuroticism

I laugh a lot.
I am easily disturbed.

Tendency to experience negative emotions

I change my mood a lot.
I get irritated easily.
I get stressed out easily.

Openness

I get upset easily.
I have a vivid imagination.

Explore new ideas and experiences, intellectually curious

I have excellent ideas.
I spend time reflecting on things.
I use difficult words.
I am not interested in abstract ideas.a

a

Reverse scored items.
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dence in a private home with an active telephone; adequate eyesight and hearing to participate; and at least
1 basic activity impairment, as assessed by the Health
Assessment Questionnaire35 or a score of 4 points or
greater on the 10-item Center for Epidemiologic Studies Depression Scale.36 A study nurse visited eligible
individuals in their homes to obtain informed consent,
administer the baseline questionnaire, and implement
randomized allocation in blocks of 12 participants
using sealed opaque envelopes containing printed
group assignments.
Procedures
Study Intervention
HIOH was delivered over 6 weekly sessions, and the
content provided was essentially identical to that for
the original CDSMP. HIOH differed from the CDSMP
terms of delivery process, however, as only a single
trained layperson provided all 6 intervention sessions
to each participant. It also differed in delivery setting,
being provided in participants’ homes or by telephone,
using the same script for both intervention groups,
rather than in centralized groups. Four non–health care
professionals underwent intensive week-long training to
deliver the intervention. Further details about HIOH
are available from the authors upon request.
Usual-Care Control Group
Usual-care participants completed the same baseline
and follow-up telephone questionnaires as intervention
participants. Otherwise, they received the care delivered by their usual clinicians.
Study outcomes, including efﬁcacy for illness selfmanagement, were measured through telephone calls
at 2, 4, 6, 26, and 52 weeks. Data collection personnel
were blinded to participant group assignment. Participants were paid $25 after each scheduled data collection ($125 if all 5 were completed).
Measures
Five Factor Model Personality Factors
At baseline, participants completed the 60-item NEO
Five-Factor Inventory (NEO-FFI).34 Its 5, 12-item scales
tap the FFM personality factors of Neuroticism, Extraversion, Openness, Agreeableness, and Conscientiousness. Scores were standardized (mean = 0, SD = 1) to
facilitate interpretation. Cronbach’s α for the 5 scales
ranged from 0.70 to 0.87 in this sample.
Covariates
Covariates measured by participant self-report at baseline were age in years, sex, race/ethnicity (white, black,
Hispanic, Asian, other), health insurance (private,
public, uninsured), education level (non–high school
ANNALS O F FAMILY MEDICINE
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graduate, graduated high school, some college, graduated college, greater than college), and disease burden
(1, 2, 3, 4, or more chronic diseases).
Missing Study Data
Missing study data were deﬁned as missing for illness
management self-efﬁcacy data—a primary outcome of
the RCT—at any study follow-up point for any reason.
Study data could have been missing because of study
dropout, missed data collection appointments without
permanent dropout, and failure to complete the illness management self-efﬁcacy questionnaire at 1 or
more data collection appointments. Missing data were
assessed at each of the 5 scheduled follow-up points for
each participant.
Analyses
Analyses were conducted using Stata, version 10.0
(StataCorp LP, College Station, Texas). We used mixedeffects logistic regression to model the status of illness
management self-efﬁcacy data collection at each of the
5 scheduled study follow-up points, including random
effects to account for repeated measures. Independent
variables of interest were the FFM personality factors.
Adjustment for health status involved covariates for
disease burden, with indicators for 2, 3, or 4 or more
chronic diseases (reference = 1). Demographic covariates included age, an indicator variable for female sex
(reference = male), and an indicator variable for racial/
ethnic minority category (reference category = white).
Socioeconomic covariates included lack of insurance
and education, with indicators for high school, some
college, college, and greater than college (reference category = less than high school). We adjusted for length
of follow-up through inclusion of indicators for the 2-,
4-, 6-, and 26-week follow-up (reference = 52 weeks).
Study group was also included, with home group as the
reference. To assess the degree to which personality
factors might enhance power to predict missing study
data over other commonly measured covariates alone,
we compared the area under the receiver operating
characteristic curve (sensitivity plotted against 1–speciﬁcity) for a model with only commonly measured
covariates with that for a model with commonly measured covariates plus personality factors.

RESULTS
Figure 1 shows the ﬂow of participants through the
RCT. In all, 415 participants were randomized (home
intervention = 138, telephone intervention = 139, usual
care = 138). Of these, 321 (77%) were female, with a
mean age of 60 years (range 41 to 95 years). Most participants (59%) reported 2 or more chronic conditions.
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Figure 1. Flow of participants through the study.
782 Individuals assessed for eligibility

367 Excluded
171 Did not meet inclusion criteria
96 CES-D <4 and no impairment on HAQ
17 No longer patients of participating offices
11 Unable to read/speak English
9 No eligible diagnosis
8 Resided in an institution
5 Severe hearing impairment
25 Other
100 Declined to participate
78 Failed to respond to follow-up calls
18 Other

415 Randomized

138 Randomized to receive HIOH via home
visits, once weekly for 6 weeks

139 Randomized to receive HIOH via phone
calls, once weekly for 6 weeks

119 Completed all 6 visits

122 Completed all 6 calls

11 Completed some visits before withdrew

138 Randomized to receive
usual care (control)
131 Completed 6 weeks

9 Completed some calls before withdrew

4 Completed 1 visit

5 Completed 1 call

4 Completed 2 visits

2 Completed 2 calls

3 Completed 3 visits

2 Completed 3 calls

8 Completed no visits before withdrew

8 Completed no calls before withdrew

123 With both NEO-FFI and race/ethnicity
data included in current analyses

126 With both NEO-FFI and race/ethnicity
data included in current analyses

7 Withdrew

132 With both NEO-FFI and
race/ethnicity data included
in current analyses

CES-D = 10-item Center for Epidemiologic studies Depression Scale; HAQ = Health Assessment Questionnaire; HIOH = Homing in on Health; NEO-FFI = NEO-Five Factor Inventory.

Table 2 summarizes participants’ baseline characteristics and rates of missing data at each follow-up point.
Nearly all (94%, or 384) completed the NEO-FFI at
baseline, but 3 did not provide education or race/ethnicity data, resulting in 381 participants included in
analyses. Across all follow-up points, there were 86
instances of missing data (4.5%). Three instances of
missing data (3%) were due to death (home intervention = 1, usual care = 2), all occurring after the
6-month assessment, whereas 2 were due to severe illness, both in the home group and both precluding data
collection at 2 weeks.
Table 3 shows multivariate models predicting missing data from (1) health status, demographic, socioecoANNALS O F FAMILY MEDICINE
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nomic, and follow-up duration predictors only, and (2)
the same covariates plus personality factors. Lower odds
of missing data was associated with higher Openness
(adjusted odds ratio [AOR] = 0.24; 95% conﬁdence interval [CI] 0.12-0.46; P <.001), higher Agreeableness (AOR
= 0.29; 95% CI 0.14-0.60; P = .001), and higher Conscientiousness (AOR = 0.28; 95% CI 0.15-0.50; P <.001).
Adding personality factors increased the area under
the receiver operating characteristic curve from 0.711
in model 1 to 0.774 in model 2, a signiﬁcant improvement in predictive accuracy (χ21 = 6.6, P = .01). Figure 2
depicts the improvement in area under the curve resulting from the addition of FFM personality factors.
Adjusting for personality in model 2 also attenuated
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Table 2. Characteristics of Study Participants

Characteristic

Home
(n = 138)

Telephone
(n = 139)

UsualCare
Control
(n = 138)

Age, mean (SD), years

59.8 (11.2)

61.2 (11.6)

60.1 (11.7)

Female, No. (%)

108 (78)

109 (78)

104 (75)

103 (75)

110 (79)

115 (83)

Table 3. Multivariate Models of Predictors
of Missing Study Data Status

5.34 (1.12-25.43)b

1.31 (0.24-7.10)

0.67 (0.14-3.19)

0.68 (0.61-1.53)

>4

0.19 (0.01-2.45)

0.01 (0.00-0.09)c

Black

20 (15)

11 (8)

15 (11)

Other

14 (9)

14 (10)

7 (5)

1 (1)

4 (3)

1 (1)

19 (14)

20 (14)

22 (16)

Some college

53 (38)

50 (36)

58 (42)

High school graduate

0.01 (0.00-0.01)e

0.01 (0.00-0.06)e

College graduate
or greater
Declined to answer

66 (47)

65 (47)

57 (41)

Some college

0.01 (0.00-0.01)e

0.02 (0.01-0.18)c

0 (0)

4 (3)

1 (1)

College graduate

0.01 (0.00-0.01)e

0.01 (0.00-0.12)c

Post-college

0.01 (0.00-0.01)e

0.01 (0.00-0.04)e

Telephone intervention

0.40 (0.11-1.36)

0.95 (0.94-2.46)

Usual care

0.01 (0.00-0.07)e

0.32 (0.06-1.89)

Declined to answer

Age

0.99 (0.94-1.03)

1.02 (0.95-1.08)

Ethnic/racial minorityd
Femalef

2.18 (0.67-7.12)
0.05 (0.01-0.23)e

13.96 (1.99-98.08)e
0.58 (0.15-2.32)

0.00 (0.00-0.00)

0.00 (0.00-0.00)

No health insuranceg

High school or less

Education levelh

Income level, No. (%)
<40,000

41 (30)

42 (31)

44 (32)

40,000-79,999

42 (30)

37 (27)

43 (31)

≥80,000

22 (16)

27 (20)

22 (16)

Declined to answer

33 (24)

33 (24)

29 (21)

79 (57)

79 (57)

76 (55)

3 (2)

5 (4)

2 (2)

Married, No. (%)
Uninsured, No. (%)

Intervention armi

Assessment pointj

Chronic conditions, No. (%)
1

55 (40)

72 (51)

43 (31)

2

51 (37)

40 (29)

65 (47)

3

18 (13)

21 (15)

21 (15)

>4

14 (10)

6 (4)

9 (7)

Arthritis

83 (60)

73 (52)

77 (55)

Depression

59 (43)

64 (46)

70 (51)

Diabetes

64 (46)

50 (36)

58 (42)

Asthma

34 (25)

25 (18)

39 (28)

11 (8)

17 (12)

17 (12)

14 (10)

Chronic obstructive
15 (11)
lung disease
Congestive heart
17 (12)
failure
Personality factors, mean (SD)b
Neuroticism

20.6 (9.9)

22.1 (8.9)

21.9 (9.6)

Extraversion

25.9 (8.0)

26.1 (6.9)

25.9 (7.6)

Openness

28.2 (6.6)

28.6 (6.3)

28.9 (6.3)

Agreeableness

34.4 (4.8)

33.3 (5.6)

33.3 (5.7)

Conscientiousness

31.3 (7.5)

32.0 (6.4)

31.9 (6.7)

4 (3)

13 (10)

4-week follow-up

10 (8)

10 (8)

5 (4)

6-week follow-up

5 (4)

6 (5)

1 (1)

6 (5)

6 (5)

2 (2)

1-year follow-up

8 (6)

9 (7)

4 (3)

Percentages exceed 100 because many participants had more than 1 condition.
Scored on a range from 0 to 48.

the effect associated with sex of the participant. Other
signiﬁcant covariates in model 2 included minority
status, which signiﬁcantly increased the risk of missing data, and high school or greater level of education
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0.73 (0.58-2.42)

1.68 (0.61-4.60)

1.68 (0.61-4.60)

6 Weeks

0.15 (0.04-0.63)c

0.11 (0.02-0.57)c

6 Months

0.27 (0.08-0.96)b

0.23 (0.06-0.92)b

Neuroticism

–

Extraversion

–

0.97 (0.95-4.01)

Openness

–

0.24 (0.12-0.46)e

Agreeableness

–

0.29 (0.14-0.60)c

Conscientiousness

–

0.28 (0.15-0.50)e

0.711

0.96 (0.93-4.00)

0.774b

AOR = adjusted odds ratio; CI = confidence interval.
Model 1: adjusted for disease burden, age, sex, race/ethnicity, insurance, education, study group, and length of follow-up.
Model 2: adjusted for covariates in model 1, plus Five Factor Model personality factors (Agreeableness, Conscientiousness, Extraversion, Neuroticism, and
Openness).
a

Reference category, 1 chronic disease.
P <.05.
c
P <.01.
d
Reference category, non-Hispanic white.
e
P <.001.
f
Reference category, male.
g
Reference category, have health insurance.
h
Reference category, less than high school graduate.
i
Reference category, home intervention.
j
Reference category, 1 year.
k
Personality factors are scaled in standard deviation units.
b

2 (2)

6-month follow-up

0.74 (0.25-2.18)

4 Weeks

Model predictive precision (area under curve)

Participants missing self-efficacy data, No. (%)
2-week follow-up

2 Weeks

Five Factor Model personality factorsk

Study diagnoses, No. (%)a

b

2
3
Demographic factors

Education level, No. (%)

a

Model 2
AOR (95% CI)

Number of chronic diseases a

Race/ethnicity, No. (%)
Non-Hispanic white

Model 1
AOR (95% CI)

Predictor

and having 4 or more chronic diseases, both of which
decreased the risk of missing data.

DISCUSSION
We found missing data were signiﬁcantly less likely in
participants with higher levels of Openness, Conscien-
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provided by FFM personality factors over other covariates was about
30% ([0.063/0.211] × 100) as much
as the initial increment over chance
1.00
alone of health status, sociodemographic factors, intervention arm,
and follow-up duration combined.
0.75
Inclusion of personality variables also attenuated the associa0.50
tion between sex of the participant
and missing data. Higher levels of
Agreeableness and Neuroticism in
0.25
With FFI ROC area: 0.77
women are 2 of the most universally
No FFI ROC area: 0.71
observed associations in personality
0.00
research, replicated in more than 27
0.00
0.25
0.50
0.75
1.00
countries and across age-groups.38,39
1–Specificity
The current ﬁndings suggest differences by sex in missing data in
FFI = Five Factor Inventory.
some previous studies3,4,6 may be
partially explained by personality.
tiousness, and Agreeableness. In previous studies, FFM
Our study ﬁndings raise concerns about whether
personality factors have been associated with other
results of RCTs that rest on the psychological characimportant health behaviors and outcomes.20-31 Thus,
teristics of enrollees, yet fail to measure and adjust for
personality effects could have important consequences
bias resulting from such characteristics, are applicable
for the validity and applicability of RCT ﬁndings.
to the general population. Policy decisions stemming
Although this study is the ﬁrst to ﬁnd signiﬁcant
from such RCTs may lead to the expenditure of valuassociations between FFM factors and missing trial
able resources supporting health interventions targeted
data, the nature and direction of the associations were
to the general population, yet our ﬁndings suggest the
generally consistent with prior FFM research. For
interventions may only be effective in or adhered to by
example, higher levels of Openness have been linked to a subset of patients.40
receptivity to novel activities,37 which could increase
Our ﬁndings also have important methodological
interest in RCT completion. Similarly, individuals with
ramiﬁcations for both RCTs and observational studies.
higher levels of Agreeableness tend to be more compli- Regarding RCTs, currently available methods for hanant and eager to please,17,34 characteristics rendering
dling missing data, such as intention-to-treat analysis
RCT completion more likely. Finally, higher levels of
and last observation carried forward, assume dropout
Conscientiousness have been associated with greater
occurs at random41 and ignore the possibility that
34
25-31
dutifulness and treatment adherence,
unmeasured variables driving missing data might intercharacteristics likely to reduce RCT attrition. These ﬁndings sug- act with interventions to worsen outcomes. Thus, curgest a discrete psychological proﬁle predicting missing rently available methods for handling missing data do
not address and may actually compound bias because
trial data may exist.
of nonrandom missing data. By contrast, measuring
Accounting for FFM personality factors also
and including the status of FFM personality factors
enhanced prediction of missing data beyond that
achieved by commonly measured sociodemographic,2-6 in analyses may aid more precise modeling of missing
disease burden-related,7,8 and study-related correlates
data mechanisms,42 thereby improving their applicabilof missing data in prediction models. The area under
ity to general practice. Integral to this aim will be the
the receiver operating characteristic curve for random
use of reliable, valid personality measures. A number of
guesses about who will fail to complete any given data
brief FFM measures are available,43-45 but they require
collection is 0.5. In the current study, the combined
broader use and testing to better establish their relieffects of disease, sociodemographic, and intervention
ability and validity.
covariates improved the area under the curve to 0.711,
Our study ﬁndings further suggest that greater
an increase of 0.211. Accounting for FFM personalefforts to retain participants identiﬁed as being at-risk
ity factors resulted in further improvement of 0.063,
for missing data collection based on their psychologiincreasing the total area under the curve to 0.774.
cal characteristics may be an important step toward
Thus, the additional increment in predictive precision
improving the conduct of research studies. For examSensitivity

Figure 2. Receiver operating characteristic (ROC) curves for models
with and without personality factors included.
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ple, we found participants with lower levels of Conscientiousness were more likely than those with higher
levels to have missing data. Thus, additional structure
in the data collection process (eg, reminder telephone
calls, printed schedules, and other prompts) might
help increase data collection individuals with lower
levels of Conscientiousness, though research studies are required to examine this hypothesis formally.
In light of the well-established association between
Conscientiousness and treatment adherence,25-31 such
approaches might also be considered for improving
treatment adherence in clinical practice.
Finally, our ﬁndings raise the intriguing possibility
that FFM personality factors may moderate participants’
responses to interventions.46 Substantial variation in
response to RCT interventions may exist, with some
participants improving while others do not respond or
are even harmed as a result of the moderating effects
of one or more variables.47 We recently conducted
analyses, to be summarized in an additional report,
showing that several FFM factors moderated the effects
of HIOH on self-efﬁcacy. These ﬁndings suggest the
need to explore tailoring interventions to participant
personality. They also underscore the need for broader
use of brief FFM personality measures in both primary
care research and practice43-45 to better assess their reliability, validity, and potential clinical utility.
More speculatively, it is also likely that personality
is associated with decisions to enroll in clinical research
studies48 and with adherence to study protocols once
enrolled. Personality variables have been associated
with important health outcomes,20-24 and ongoing faithful study participation can itself have potent effects on
outcomes.10-12,49 The interrelationships among personality, study enrollment and retention, protocol adherence,
and health outcomes suggest personality factors may be
key variables confounding interpretation of the relationship between study interventions and outcomes. Further work exploring these issues will be important.
Also, although observational studies may offer
greater external validity than RCTs, they are more
susceptible to bias caused by participant characteristics. Group assignment is nonrandom, and those in
the intervention arm are typically already adhering to
the intervention when enrolled. This powerful healthy
adherer effect may bias observational studies of interventions toward positive ﬁndings and may help explain
why their ﬁndings are often contradicted by RCTs.50-52
The current ﬁndings suggest that accounting for personality could mitigate the healthy adherer effect and
enhance the internal validity of observational studies.
At minimum, routine inclusion of personality data in
analytic models, similar to the routine inclusion of
demographics, could characterize potential bias.
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Our study had some limitations. The sample
was composed of participants with common chronic
conditions, plus functional impairment or depressive
symptoms. Women were also slightly overrepresented
compared with the general primary care population, in
part because they had a higher prevalence of depression (1 of our 6 study diagnoses) relative to men.53
Patients’ FFM scores differed from national norms,
probably as a result of these inclusion criteria. For
instance, Neuroticism scores ranged from 0.20 to 0.36
SDs above national norms, and people with depression
tend to measure high in neuroticism.54 Likewise, the
lack of signiﬁcant effects for Neuroticism and Extraversion could have been due to the range restriction
in the levels of these factors related to study entry
criteria, which would tend to underestimate the effects
of personality on attrition. These observations suggest
the FFM personality proﬁle that we found predicted
missing data could be speciﬁc to this RCT. Conﬁrmatory analyses from other RCTs are needed, ideally
involving a wide array of participant selection characteristics, interventions, and outcomes.
Another limitation was the relatively low rate of
missing data from our RCT, which means the analytic
models were likely overﬁtted. Additionally, predictors
of missing data might vary as a function of the rate of
missing data. For example, higher rates of missing data
might be attributable primarily to problems with study
implementation and follow-up, rather than patient characteristics. Thus, similar analyses should be repeated
using data from RCTs with larger samples and more
missing data. A ﬁnal limitation was that a small number
of study participants did not complete the personality
inventory at baseline.
Our ﬁndings suggest personality-related missing data
may affect the results of some RCTs. Clinical researchers must strive to reduce sources of bias to enhance the
meaning and relevance of research.1 The current study
provides a starting point for investigations to determine
the degree to which personality bias may compromise
the validity and applicability of RCTs and observational
studies beyond the constraints imposed by their more
widely acknowledged design limitations.
To read or post commentaries in response to this article, see it
online at http://www.annfammed.org/cgi/content/full/7/2/148.
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