
Drinking Patterns, Gender and Health II: Predictors of Preventive
Service Use

Carla A. Green1, Michael R. Polen1, Michael C. Leo2, Nancy A. Perrin1, Bradley M.
Anderson3, and Constance M. Weisner4

1Center for Health Research, Kaiser Permanente Northwest, 3800 N. Interstate Avenue, Portland,
OR 97227-1110, USA
2Oregon Health & Science University, 3181 S.W. Sam Jackson Park Road, Portland, OR
97239-3098, USA
3Addiction Medicine Department, Interstate Medical Office East, Kaiser Permanente Northwest,
3550 N. Interstate Avenue, Portland, OR 97227, USA
4University of California, San Francisco, 401 Parnassus Ave, Box F-0984, San Francisco, CA
94143 and Kaiser Permanente Division of Research, 2000 Broadway, 3rd floor, Oakland, CA
94612, USA

Abstract
Background—Chronic diseases and injuries are elevated among people with substance use
problems/dependence, yet heavier drinkers use fewer routine and preventive health services than
non-drinkers and moderate drinkers, while former drinkers and abstainers use more than moderate
drinkers. Researchers hypothesize that drinking clusters with attitudes and practices that produce
better health among moderate drinkers and that heavy drinkers avoid doctors until becoming ill,
subsequently quitting and using more services. Gender differences in alcohol consumption, health-
related attitudes, practices, and prevention-services use may affect these relationships.

Methods—A stratified random sample of health-plan members (7884; 2995 males, 4889
females) completed a mail survey that was linked to 24 months of health-plan records. Data were
used to examine relationships between alcohol use, gender, health-related attitudes/practices,
health, and prevention-service use.

Results—Controlling for attitudes, practices, and health, female lifelong abstainers and former
drinkers were less likely to have mammograms; individuals with alcohol use disorders and
positive AUDIT scores were less likely to obtain influenza vaccinations. AUDIT-positive women
were less likely to undergo colorectal screening than AUDIT-positive men. Consistent predictors
of prevention-services use were: self-report of having a primary care provider (positive); disliking
visiting the doctor (negative); smoking cigarettes (negative), and higher BMI (negative).

Conclusions—When factors associated with drinking are controlled, patterns of alcohol
consumption have limited effects on preventive service use. Individuals with stigmatized
behaviors (e.g., hazardous/harmful drinking, smoking, or high BMIs) are less likely to receive
care. Making care experiences positive and carefully addressing stigmatized health practices could
increase preventive service use.
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INTRODUCTION
Risks for a host of health problems, including chronic diseases and injuries, are elevated
among persons who abuse or are dependent on alcohol (US Department of Health and
Human Services & National institute on Alcohol Abuse and Alcoholism, 1997), while
moderate drinking has been linked to better health and health-related outcomes (US
Department of Health and Human Services & National institute on Alcohol Abuse and
Alcoholism, 2003; Gunzerath et al., 2004). Because medical “need” is one of the most
important factors predicting use of health services (Holahan & Moos, 1991; Berki &
Ashcraft, 1979; Evashwick et al., 1984; Muller, 1986; Mutran & Ferraro, 1988; Riley et al.,
1993; Verbrugge & Patrick, 1995; Wolinsky et al., 1998), these alcohol-related health
effects suggest that patterns of alcohol consumption should be related to patterns of health
care use, with heavier drinkers using more health services and light-to-moderate drinkers
using fewer. Yet, studies of these relationships have produced results that are inconsistent
with this hypothesis. In most research reports, findings show heavier drinkers unexpectedly
using fewer routine (non-emergency) and preventive services than non-drinkers and
moderate drinkers, and former drinkers and abstainers using more routine services than
moderate drinkers (Armstrong et al., 1998; Cherpitel, 1995; Cryer et al., 1999a; Haapanen-
Niemi et al., 1999; Rice et al., 2000; Rodriguez-Artalejo et al., 2000; Zarkin et al., 2004).

These vexing findings have led researchers to consider possible mechanisms underlying
these patterns, and speculations have led to several questions, including: 1) do patterns of
alcohol use covary with other health-related attitudes and practices that are responsible for
better health among those who drink moderately (e.g., they also use more preventive care
and routine care, have better dietary and exercise patterns) and worse health among those
who drink heavily (e.g., they are more likely to smoke), thus producing a spurious
relationship between alcohol consumption and health? (US Department of Health and
Human Services & National institute on Alcohol Abuse and Alcoholism, 2003); and 2) do
heavy consumers of alcohol avoid the doctor until they become ill, then subsequently quit
drinking and use more services because they are ill (i.e., the “sick quitters” hypothesis), thus
producing a spurious relationship between drinking pattern and health care service use
(Armstrong et al., 1998; Rice et al., 2000). Some evidence has been brought to bear on these
questions, but to date we have no definitive answers.

Clustering of health-related practices
There is good evidence for the clustering of positive health-related practices as well as risky
behaviors. Liang and colleagues (1999) found that among men, having a medical checkup
and cholesterol test formed one cluster, while among women, having a Pap smear and
clinical breast examination (CBE) formed one cluster, while having a Pap smear, CBE, and
mammogram formed a cluster for persons aged 55 and older. Risk behaviors also clustered
differently by gender among younger age groups: among males, non-use of seatbelts,
smoking, and drinking formed one cluster, and among females, one cluster was defined by
drinking and driving after drinking (Liang et al., 1999). In a US population survey, Patterson
and colleagues (1994) identified health behavior clusters in which drinking status played a
role: One cluster was based on “drinking” while another was based on heavy drinking and
smoking. Although this study did not generate gender-specific clusters, gender differences in
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the clusters were pronounced, ranging from 64% female in the “good diet” group to 18%
female in the “hedonic” (smoking and drinking) group.

Similarly, Slater and colleagues (1999) identified clusters of alcohol-related attitudes and
behaviors associated with five drinking categories: non-drinkers, light drinkers, moderate
drinkers, episodic drinkers, and regular heavy drinkers. Although health-care-seeking
behaviors were not included in the definitions of the clusters, moderate drinkers had
healthier lifestyles than the other groups. Gender differences between clusters were greatest
between light drinkers and heavy drinkers (females comprised 63% and 21%, respectively).
Similarly, Fillmore and colleagues’ (1998) meta-analysis explored whether health and
health-related behaviors differed between lifetime abstainers and former drinkers and
whether such differences might explain differential mortality between the 2 groups, or
between non-drinkers and current drinkers. The authors found that adult male former
drinkers were more likely than male lifetime abstainers to be heavier smokers, to be
depressed, unemployed, have lower socioeconomic status, and to have used marijuana in the
past. Adult female former drinkers were more likely than female lifetime abstainers to be
heavier smokers, have poorer health, be less religious, and be unmarried.

In analyses of the sample used for the present paper, we found similar results (see Polen et
al., 2010, companion paper #1): Frequency of heavy drinking was associated with worse
health-related attitudes and values, worse feelings about visiting the doctor, and worse
health-related practices. In addition, relationships between health-related practices and
alcohol use differed by gender, and among current drinkers, daily or almost daily heavy
drinking was associated with significantly lower physical and mental health for women
compared to men. Drinking status (lifelong abstainers, former drinkers, and levels of regular
alcohol consumption) was related to health status and vitality, even after adjusting for
health-related attitudes, values, and practices. Relationships did not differ significantly by
gender, and former drinkers had worse physical and mental health than lifelong abstainers
and current drinkers.

Alcohol consumption and preventive services
Researchers examining the relationship between preventive service use and drinking
patterns have found significant associations, although most have not simultaneously
examined other health-related attitudes or practices. Fredman and colleagues (1999)
controlled for demographic and health factors while examining effects of smoking and
drinking on mammography rates. They found that white female current drinkers (age 50 and
over) had significantly higher mammography rates than non-drinkers, and that non-smokers
drinking 1–7 drinks per week had the highest mammography rates. Other researchers report
that high-risk drinkers in primary care settings have elevated levels of other health risk
behaviors (smoking, poor diet, and sedentariness), and are less likely than other patients
with health risk behaviors to perceive their behavior as a problem (Rosal et al., 2000). In
addition, these relationships appear similar in other cultural settings—in Spain, men and
women with four behavioral risk factors (smoking, hazardous drinking, sedentariness, and
poor diet) were less likely to comply with recommendations for blood pressure and
cholesterol assessments, while among women, these risk factors were associated with lower
likelihood of having a Pap test or mammography screening (Galan et al., 2006).

More comprehensive analyses that control for multiple indicators of health status and
demographic factors suggest that abstainers and the heaviest drinkers are less likely to use
preventive care than light-to-moderate drinkers (Urbanoski, 2003), and more likely to use
acute or emergency care (Cryer et al., 1999b). Using similar adjustments in a different
sample, our team found that lifelong abstainers and heavier drinkers used less preventive
care and were less likely to try to improve their health-related practices than light-to-
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moderate drinkers (Green & Polen, 2001) while former drinkers differed from light-to-
moderate drinkers only in their tendency to smoke more.

Health-related attitudes and preventive services
To date, few reports have addressed the general relationship between use of preventive
services and health-related attitudes. An exception is work by Fiscella (1998) showing that
skepticism about the helpfulness of medical services is associated with worse health
practices, lower levels of service use, including preventive care, and with 5-year mortality.

Summary
These complicated, and sometimes contradictory, findings indicate that more comprehensive
models will need to be brought to bear if we are to adequately understand how drinking
patterns affect use of preventive health care services. Such models need to examine,
simultaneously, health-related attitudes, health-related practices, and gender differences,
while including health status and systems level factors (e.g., copayments, having a primary
care provider) that are known to affect use of health care services (Andersen, 1995). In this
paper, we use survey, interview, and health plan records of preventive service use to address
two critical questions: 1) does drinking pattern have an independent effect, above and
beyond health-related practices and attitudes, health status and system factors, on use of
preventive services—e.g., do risky drinkers avoid using preventive services?, and 2) are
there gender differences in these relationships? We organize our analyses based on
Andersen’s (1995), model of health service utilization examining factors that predispose
individuals to use services (e.g., sociodemographic characteristics, health-related attitudes,
health-related practices) and factors that enable or impede service use (e.g., having a
primary care provider, copayments, barriers to seeking care), while controlling for need
factors (e.g., physical and mental health).

METHODS
Study setting

The study setting is Kaiser Permanente Northwest, a not-for-profit prepaid group practice
health plan that provides outpatient and inpatient medical, mental health, and addiction
services to about 480,000 people in northwest Oregon and southwest Washington State,
USA. Details are described in Polen and colleagues (companion paper #1).

Sample and survey
Study participants were 2995 male and 4889 female (7884 total) HMO members aged 18–64
who responded to a Health & Health Practices survey conducted from October 2002 through
mid-April 2003. Surveys were sent to 15,000 members (8500 women/6500 men) who had at
least 12 months of health plan membership prior to sample extraction. Details on survey
design, sampling methods, and characteristics of sample respondents and non-respondents
are included in Polen and colleagues (companion paper #1).

Measures
Details on measures of socio-demographic characteristics, health-related attitudes and
values, and other health-related practices are described in Polen and colleagues (companion
paper #1). Measures included in analyses for the present paper, but not described in
companion paper #1, are listed below.

Health-related practices—Respondents’ were categorized based on their drinking
status as: 1) lifelong abstainers (having consumed fewer than 12 drinks in their lifetimes),
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former drinkers (used to drink but no longer drink), and current drinkers (over the prior 12
months). Current drinkers were categorized as averaging 0.5 to 29 drinks/month, 30–59
drinks/month, and 60 and over drinks per month. The upper two levels approximate cutoffs
corresponding to the recommended daily limits in the US for women and men, respectively
(no more than 1 drink/day for women and 2 drinks/day for men) (US Department of Health
and Human Services & US Department of Agriculture, 2005). Overall, 8.9% of the women
drank 30 or more drinks/month, and 8.8% of the men drank 60 or more drinks/month.
Because the study focused on alcohol consumption, we excluded people who did not
provide information about their drinking status (n=178).

We also computed an indicator of hazardous or harmful drinking, based on the Alcohol Use
Disorders Test (AUDIT), a valid and reliable screening instrument for alcohol misuse
(Babor et al., 2001). Current drinkers were classified as AUDIT Positive when they had
AUDIT scores greater than or equal to 5, a cut-off that provides good sensitivity and
specificity for alcohol misuse among men and women in the US (Bush et al., 1998; Bradley
et al., 2003; Bradley et al., 2007). Overall, 14.5% of the women and 27.6% of the men were
AUDIT positive. Under 1% of current drinkers had AUDIT scores of 20 or above, a level
indicating a potential alcohol use disorder (Babor et al., 2001).

Barriers to care seeking and facilitators of care—We assessed several enabling
factors that can function as barriers to seeking care.

Copayments were derived from health plan records at the time the survey was returned and
included medical outpatient visit copayment (mean = $9.43, sd = $4.55) and behavioral
health outpatient copayment (mean = $14.22, sd = $3.63). We also asked respondents to
indicate how often (never, rarely, sometime, often) any of the following barriers made it
difficult to see the doctor: childcare responsibilities, eldercare responsibilities, work
schedule/responsibilities, financial difficulties, disability, transportation problems, and
distance/travel time to doctor.

A barriers to care index was computed as a summation of all responses indicating a barrier
“often” or “sometimes” made it difficult to seek care (mean = .99, sd = 1.03).

Regular doctor or primary care provider: We asked respondents if they had a regular
doctor or primary care provider; responses were coded 1 = yes, 0 = no.

Health and functional status—Medical conditions were classified using the Kaiser
Permanente Clinical-Behavioral Disease Classification System (Greenlick et al., 1988),
updated for ICD-9-CM. This Ambulatory Diagnostic Group system organizes health
problems into groups that share important dimensions—severity, etiology, duration, and
anticipated use of medical care resources. The revised system has 19 categories (e.g.,
chronic disease, serious; malignancy, serious; reproductive, less serious) with 118
subgroups. All disease codes and V codes are assigned to a single appropriate category,
simplifying diagnosis-related analyses. All diagnoses for the year prior to the survey were
collected and classified using this system. The 15 most prevalent categories were combined
into 5 binary indicators: serious illness (serious malignancy, serious congenital/neonatal,
serious trauma, long-term care likely, other serious diagnosis), emotional/behavioral
disorders, less serious conditions (less serious reproductive, other congenital/neonatal, less
severe trauma, allergy/asthma), acute conditions (microorganism-related, acute non-
microorganism), and chronic (chronic—continued care required, chronic—deterioration
common, chronic—other). Finally, we also computed a pharmacy-based measure of chronic
disease-based service use:
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RxRisk is an updated version (Fishman et al., 2003a) of the Chronic Disease Score (Von
Korff et al., 1992). It uses automated pharmacy data to construct a measure of severity of
comorbid chronic disease that predicts hospitalization and mortality in the following year.
The RxRisk produces an overall predictive risk score for the year following the 12 months
for which it is calculated (Fishman et al., 2003b).

Diagnoses of depression, alcohol abuse, and alcohol dependence: Using health plan
records, we created binary indicators for having a diagnosis of depression or a diagnosis of
alcohol abuse or dependence in the year prior to survey return.

Preventive services—Measures of preventive services were derived from health plan
service records in the year prior to and year following each respondent’s survey return date.
Health plan and national recommendations were used to specify appropriate age ranges and
periods over which each service should be received.

Health plan membership: We counted months of membership in the 12-month period
following survey return (all respondents had 12 months of membership prior to being sent
the survey). This measure was used to control for access to care in all analyses of the 12
months following survey return; individuals with membership of 1 month or less in the post-
survey period were dropped from the analyses.

PSA (prostate-specific antigen) test: Receipt of a PSA screening for prostate cancer was
assessed for the 12-month period pre and the 12-month period post survey for men age 50
and over. This binary variable was given a value of 1 if the test was received in the two-year
pre-post period and 0 if the test was not received. KPNW recommends that men discuss with
their health care provider the need for prostate cancer screening between ages 50 and 70.
AHRQ (US Department of Health and Human Services et al., 2003a) recommends that men
discuss the benefits and harms of prostate cancer screening, including PSA, with their
doctor.

Pap (Papanicolaou) test or smear: Receipt of a Pap test to screen for cervical cancer was
assessed for the 12-month period pre and the 12-month period post survey for women. This
binary variable was given a value of 1 if the test was received in the two-year pre-post
period and 0 if the test was not received. KPNW recommends that women receive a Pap test
every 3 years following 3 normal annual tests before age 70. AHRQ recommends women
have a Pap smear every 1 to 3 years if sexually active or older than 21 (US Department of
Health and Human Services et al., 2003b).

Mammogram: Receipt of a screening mammogram (diagnostic mammograms were
excluded) for breast cancer was assessed for the 12-month period pre and the 12-month
period post survey in women age 40 and over. This binary variable was given a value of 1 if
the test was received in the two-year pre-post period and 0 if the test was not received.
KPNW recommends that women between 40 and 75 have a mammogram at least every 2
years; those younger than 40 and older than 75 who wish to be screened are counseled to
check with their care provider. AHRQ recommends that women receive a mammogram
every 1 or 2 years beginning at age 40 (US Department of Health and Human Services et al.,
2003b).

Annual gynecological examination: We created a binary indicator for women who had a
visit in the obstetrics/gynecology department with a diagnosis of “routine gynecological
exam” for the 12-month period pre and the 12-month period post survey. Neither KPNW nor
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AHRQ makes recommendations for such exams beyond those for mammograms and Pap
tests.

Cholesterol screen: Receipt of a cholesterol screening blood test was assessed for the 12-
month period pre- and the 12-month period post-survey return for all respondents. This
binary variable was given a value of 1 if the test was received in the two-year pre-post
period and 0 if the test was not received. KPNW recommends that cholesterol be checked
every 5 years starting at age 45. AHRQ recommends that men have cholesterol checked
every 5 years starting at age 35 and women starting at age 45; if a person smokes or has
diabetes, or if heart disease runs in the family, testing should begin at age 20. Because we
had access to only 2 years of data, we were limited to a two-year period rather than the five-
year period we would have preferred.

Influenza vaccination: Receipt of a flu vaccination was assessed for the 12-month period
pre and the 12-month period post survey for all respondents. This binary variable was given
a value of 1 if the vaccination was received in the two-year pre-post period and 0 if the
vaccination was not received. KPNW recommends an influenza vaccination every year if a
person is at high risk of infection and for those age 50 or over. AHRQ recommends
vaccinations every year starting at age 50 (US Department of Health and Human Services et
al., 2003a; US Department of Health and Human Services et al., 2003b). We chose to use a
two-year period to account for the likelihood that individuals would receive a vaccination in
each year but not exactly within a 12-month period. Because the health plan makes influenza
vaccinations available to all members, we did not limit by age or health status (although we
did control for them in analyses).

Colorectal cancer test: Receipt of a colorectal cancer test was assessed for the 12-month
period pre and the 12-month period post survey in persons age 50 and over. This binary
variable was given a value of 1 if the test was received in the two-year pre-post period and 0
if the test was not received. KPNW recommends that persons between ages 55 and 65
receive a test for colon cancer. AHRQ recommends that men and women begin receiving
regular screening for colorectal cancer starting at age 50, choosing the type of test with help
from the care provider, who should determine the interval between tests (US Department of
Health and Human Services et al., 2003a; US Department of Health and Human Services et
al., 2003b).

Analyses
We explored the relationship between sets of independent variables and measures of
preventive service use in a two-step process. First, independent variables were grouped
according to whether they were predisposing factors, enabling factors, or need factors,
according to the Andersen model of health services use (Andersen, 1995). Predisposing
factors were further broken down into 1) demographic characteristics, 2) health-related
attitudes, and 3) health-related practices. We then regressed each indicator of preventive
service use on the independent variables in each block in separate logistic regression
equations, for a total of five regression analyses for each outcome. Every analysis controlled
for months of health plan eligibility during the two-year period and evaluated the effects of
gender, alcohol use (with separate models for drinking status and the AUDIT positive
variables), and included gender by alcohol variable interactions as independent variables.

For each logistic regression analysis, we noted independent variables that were significantly
related to a particular outcome at alpha ≤ .05. Significant predictors for each outcome
variable from each block were then simultaneously entered into one regression equation
(non-significant variables were dropped) to determine which variables remained uniquely
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predictive. For each outcome variable, if the interaction of gender and alcohol use was not
significant, we performed a regression analysis without the interaction term and report those
results. We evaluated all tests of statistical significance using robust estimates of the
standard error and report all parameter estimates as odds ratios.

To make our measures consistent with guidelines, analyses for PSA tests were restricted to
men ages 50 and over, analyses of Pap tests and annual gynecological exams were restricted
to women. Mammograms were restricted to women age 40 and over and colorectal cancer
tests to participants age 50 and over.

RESULTS
Results of logistic regression analyses examining the relationships between drinking pattern,
gender, blocks of key independent variables, and use of preventive services, appear in Table
1. To reduce complexity of the table we have not included coefficients for control variables:
age, months of health plan membership, and health status. Because of the multiple tests run,
only results with alphas ≤ 0.01 are reported as significant. The reference group for drinking
status was those drinking between 0.5 and 29 drinks/month.

Overall, models explained between 5% (for colorectal cancer screenings) and 26% (for
cholesterol screenings) of the variance in use of preventive services. Most importantly, after
health related attitudes, health-related behaviors, and health were included in the models,
there was little evidence that alcohol use was related to use of preventive services. The
exceptions to this finding were 1) that female non-drinkers—both lifelong abstainers and
former drinkers—were less likely to receive a mammogram, and 2) individuals with prior
year diagnoses of alcohol problems were half as likely as other individuals to receive an
influenza vaccination. Similarly, when all factors were taken into account, female gender
predicted only cholesterol screenings (negatively) and influenza vaccinations (positively).

Across analyses, the most consistent predictors of preventive service use were: 1) self-report
of having a primary care provider, which was associated with greater likelihood of having a
PSA test, Pap test, mammogram, cholesterol screen, influenza vaccine, and colorectal cancer
screen, but lower likelihood of having an annual gynecological exam with a gynecologist
(most likely because these exams were conducted by primary care providers); 2) disliking
visiting the doctor, which was associated with fewer Pap tests, fewer mammograms, fewer
cholesterol screens, and fewer influenza vaccinations; 3) smoking cigarettes (associated with
lower likelihood of a PSA test, mammogram, cholesterol screen, annual gynecological
exam, and influenza vaccine), and 4) higher BMI, associated with lower likelihood of
receiving Pap tests, mammograms, and colorectal cancer screens, but greater likelihood of
receiving a cholesterol screen.

Being married was associated with more preventive service use—PSA tests for men,
influenza vaccinations, and colorectal cancer screenings. Similarly, higher education was
related to increased likelihood of cholesterol screenings and influenza vaccinations. More
frequent breakfast consumption was related to increased likelihood of receiving a Pap test, a
mammogram, and an influenza vaccine.

Other attitudinal variables were most likely to be associated with receiving an influenza
vaccination, but not other service use—these included being concerned that the doctor might
disapprove of health-related practices (positively related), believing that if one becomes sick
it is one’s own behavior that determines getting well (negatively related), believing that
good health is a matter of good fortune (positively related), that an exciting life is important
(positive relationship), and feeling that the respect and admiration of others is important
(negative relationship).
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Health care self-efficacy was related to receiving a PSA test—perhaps because
recommendations suggest discussing this test with health care providers to make a decision
about whether it is appropriate.

Among remaining enabling factors, higher copayments were related to reduced likelihood of
receiving a mammogram, an annual gynecological exam, and an influenza vaccine (despite
the last not requiring a copayment), while higher income was associated with greater
likelihood of receiving Pap tests and mammograms.

Variables that were not predictive in any equation included the SF-36 Mental Health scale,
SF-36 Vitality scale, total barriers to care, behavioral health copayment, coping strategies,
usual hours of sleep, five-plus fruits or vegetables/day, and interaction terms for drinking
status by gender.

We repeated the same sets of analyses among current drinkers, assessing the effects of
hazardous or harmful drinking on use of preventive services using the AUDIT-positive
measure in lieu of the drinking status measure. These results appear in Table 2 and are
generally consistent with the findings reported for the full sample. An exception is that
individuals with positive AUDIT scores were significantly less likely to receive an influenza
vaccine, and there was a significant gender by AUDIT-positive interaction. For this latter
finding, women who were AUDIT positive were less likely to receive a colorectal cancer
screen than men who were AUDIT positive.

DISCUSSION
We found only minimal evidence supporting the hypothesis that patterns of alcohol
consumption affect willingness to seek preventive services, although we did find that
individuals with alcohol use disorders and individuals who scored 5 or higher on the AUDIT
were less likely to receive an influenza vaccination.

In general, our findings provide much stronger support for the hypothesis that alcohol
consumption covaries with other health-related practices and attitudes (see Polen et al.,
companion paper #1) that are more strongly related to use of preventive care. Interestingly,
across types of services, it was influenza vaccination that had the largest number of
relationships with the sociodemographic, attitudinal, and behavioral variables. This pattern
provides an interesting comparison, because influenza vaccinations are delivered differently
from other services—the health plan has “flu shot clinics” at each service site and members
may “walk in” to the clinic without an appointment, physician prescription or referral.
Influenza vaccine importance is well publicized, not only within KP, but in the larger public
media, and vaccinations are provided at no cost. In such cases, where access is completely
open, one would expect that factors inherent to the individual would play a greater role than
would be the case when access is more complicated (e.g., requiring a referral or an
appointment).

We also found evidence that enabling factors—income and copayments—have important
effects on use of preventive care, particularly among women (for mammograms and Pap
tests). The fact that there is a negative relationship between copayment and receipt of
influenza vaccine, even when no copayment applies, suggests an undesirably pervasive
effect of copayments on service use.

Finally, we found little evidence of gender by alcohol consumption interactions in these
relationships, or for main effects of gender when other factors were included in the models.
This finding is inconsistent with prior work suggesting that women in general are more
likely to seek health care services (Green & Pope, 1999; Verbrugge & Patrick, 1995;

Green et al. Page 9

Addict Res Theory. Author manuscript; available in PMC 2013 June 27.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Bertakis et al., 2000) but consistent with the idea that gender is a proxy for a series of
attitudinal, behavioral, and enabling factors that, when included in equations, account for
variance that might otherwise be accounted for by gender. This is supported by our finding
that gender differences in service use disappeared when later blocks of explanatory
measures were entered into the equations.

Limitations
Some of the preventive services we examined have recommendations for screenings that are
less frequent than the period for which we had data—this suggests that our findings (such as
for colorectal screening) show weaker relationships than would be the case if we had 5 years
of data to examine rather than 2 years of data. In addition, our response rate was less than
hoped for. Fortunately, we are able to describe non-respondents to some extent to provide
information about possible biases in the sample. A strength of the study, however, is that
preventive service use was based on health-plan data rather than self-report.

CONCLUSIONS
Our results suggest that individuals with stigmatized conditions or practices—alcohol use
disorders, hazardous drinking, smoking, higher BMIs—are less likely to receive preventive
services, but that of these, smoking is by far the most important behavioral factor. In the
context of our other findings: 1) that individuals who dislike visiting the doctor receive
fewer such services, 2) that individuals who engage in frequent heavy drinking report
attitudes that might negatively affect care seeking (Polen et al., companion paper #1), and 3)
that those who have a primary care provider receive more preventive services—these
findings suggest avenues for increasing use of preventive care. It is possible that the recent
recognition of the importance of continuity with primary care providers and consequent
efforts by health plans to pair individuals with such providers (Schultz, 1995) will have
positive effects on preventive service use, particularly if clinicians can improve the
experience of individuals seeking care and more carefully address stigmatized behaviors like
smoking and alcohol problems, or conditions such as being overweight. Such efforts might
help people seek more preventive care in the future, but it is noteworthy that one possible
explanation for the negative effects of smoking on service use is that so many interventions
have targeted this health practice. As brief screenings and interventions for alcohol use
increase in primary care settings (as recommended by the US Preventive Services Task
Force (Whitlock et al., 2004; US Preventive Services Task Force, 2004), it is possible that
these interventions may lead to increased concerns about seeking care among individuals
with hazardous drinking patterns.
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