
Sleep Problems in Primary Care: A North Carolina
Family Practice Research Network (NC-FP-RN) Study
Maha Alattar, MD, John J. Harrington, MD, MPH, C. Madeline Mitchell, MURP, and
Philip Sloane, MD, MPH

Background: The prevalence and nature of sleep disorders in primary care has not been widely studied. As part
of a survey conducted in 5 family practice offices in North Carolina, we screened adult patients for sleep syndromes
and sought to ascertain which demographic status and health status were associated with these disorders.

Methods: We approached 2963 consecutive adults who presented for office visits to the 5 study practices.
The 4-page study questionnaire, which was available in English and Spanish, included items on insomnia,
excessive daytime sleepiness, obstructive sleep apnea syndrome, and restless legs syndrome. Analyses evalu-
ated the relationship between sleep syndromes and demographic factors, health status, and disability.

Results: We enrolled 1935 patients (65.3% response rate). More than half reported excessive day-
time sleepiness, one third had insomnia, more than 25% had symptoms of restless legs syndrome, and
13% to 33% reported obstructive sleep apnea syndrome symptoms. Participants who rated their health
as poor reported significantly higher rates of all sleep disturbance items. Patients with hypertension,
pain syndromes, and depression had a significantly increased risk for all sleep complaints. Patients who
reported limited activity had a significant risk of restless legs syndrome.

Conclusion: Sleep complaints are highly prevalent in primary care populations. Patients with the
highest risk for sleep disturbance are those with pain, mental illness, limited activity, and overall “poor
physical and mental health.” Because sleep disorders are associated with a significant health impact,
positive responses to questions regarding sleep symptoms should prompt further diagnostic inquiry.
(J Am Board Fam Med 2007;20:365–374.)

Sleep is an essential restorative physiologic phe-
nomenon, and impaired sleep can have significant
negative impact on health. Sleep disorders have

been linked to impaired cognition, poor job per-
formance, motor vehicle accidents, and increased
health care use.1,2 Sleep disorders are common in
adults, especially in the elderly3–5; they include in-
somnia, excessive daytime sleepiness (EDS), ob-
structive sleep apnea syndrome (OSAS), and rest-
less legs syndrome (RLS). Because of their impact
on quality of life, primary care physicians should be
aware of these common sleep disorders.

A considerable proportion of adults (43%) re-
port EDS that interferes with daily activities.6 EDS
is generally caused by a sleep disorder or inade-
quate sleep; in clinical settings, it typically presents
as decreased stamina or daytime grogginess.7 EDS
carries a risk of increased work-related or motor
vehicle accidents. Comorbid conditions, including
medical (eg, heart disease and arthritis); psychiatric
(eg, depression); and other sleep disorders (eg,
OSAS) are important risk factors for EDS. Sub-
stance abuse and sedating medications are contrib-
uting factors.

Insomnia is characterized by difficulty initiating
or maintaining sleep, often leading to EDS. Sleep
initiation insomnia is associated with depression or
anxiety, stress (“burnout”), or a primary sleep dis-
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order such as RLS. Frequent nighttime awakenings
reflect disruption in normal sleep mechanisms and
are often caused by medical disorders such as ar-
thritis or primary sleep disorders such as OSAS.
Drug or alcohol abuse, caffeine, or shift work can
contribute to insomnia.

OSAS is common in the general population.
Snoring, gasping for air, or difficulty breathing at
night, coupled with EDS and frequent awakenings,
are cardinal signs of OSAS. Risk factors include
obesity, crowded oropharyngeal airway, older age,
male sex, hypertension, and cardiovascular dis-
ease.8–10 Because many of these risk factors are
more common among primary care patients than in
the general population, it is likely that people with
OSAS present frequently in primary care settings.11

OSAS leads to an increased risk of vascular disease,
such as hypertension. Therefore, recognition and
treatment of OSAS is clinically important.

The reported prevalence of RLS in the general
population ranges from 2.5% to 15%, with in-
creased prevalence among the elderly. RLS is un-
pleasant and typically occurs during rest (in the
evening or bedtime), with relief provided by rub-
bing the legs or walking. Patients with RLS have
difficulty falling asleep and frequently experience
EDS. RLS is also associated with poor general
health, depression, end-stage renal disease, preg-
nancy, iron deficiency, peripheral neuropathies,
medications (eg, tricyclic antidepressants or selec-
tive serotonin reuptake inhibitors), caffeine, and
alcohol.5,12,13

The prevalence and nature of sleep disorders in
the primary care population has not been widely
studied. Therefore, as part of a survey conducted in
5 family practice offices, we screened adult patients
for sleep syndromes and sought to ascertain which
demographic and health status factors were associ-
ated with the presence of these disorders.

Methods
Data Collection Sites and Study Subjects
This research study was conducted in a practice-
based research network consisting of a representa-
tive sample of family practices in North Carolina,
the North Carolina Family Practice Research Net-
work (NC-FP-RN). Subjects were recruited from 5
primary care sites in North Carolina. Two were
rural community health centers, 2 were suburban
private practices, and 1 was a university-affiliated

practice located in a small town. In each study
practice, patient enrollment and data collection
were conducted for 1 month. This length of time
was chosen to maximize the number of subjects
enrolled yet minimizing the number of repeat pa-
tients.

During data collection, all patients 18 years of
age and older who had an appointment with a
physician, physician assistant, or nurse practitioner
were eligible to enroll. Eligible subjects were ap-
proached before their appointment, and informed
consent was solicited using procedures approved by
the Committee for the Protection of the Rights of
Human Subjects of the University of North Caro-
lina School of Medicine. Consenting subjects could
either complete the questionnaire on their own or,
if desired, be interviewed by a data collector. Fam-
ily members who accompanied subjects were per-
mitted to provide assistance. Patients who were
acutely ill or did not feel like completing the survey
in the waiting room but still wanted to participate
were given the survey and a return address enve-
lope.

Measures and Data Collection
The data collection instrument was a 4-page self-
report health questionnaire, which was available in
both English and Spanish and required 10 to 15
minutes to complete. It included (1) the following
demographic and health status items: birth date,
height and weight (from which body mass index
was calculated), sex, race/ethnicity, smoking status,
self-reported health, years of education, and marital
status14,15; (2) questions about the presence or ab-
sence of heart disease, high blood pressure, lung
disease, stroke (or “mini-stroke”), depression, back
pain, joint pain, arthritis (including gout, lupus, and
fibromyalgia), cancer, and diabetes; (3) self-report
items on days of disability because of physical or
mental health problems16; and (4) a series of items
on sleep-related symptoms, which were modified
from existing instruments.17,18

The study’s data collection questions about sleep
disorders are included as Appendix A. Respondents
were screened for EDS with 2 questions: one re-
garding subjective sleepiness and one regarding
dozing off during daytime activities. A question
about tingling, creeping, or restless feelings in the
legs while trying to sleep was used to screen for
RLS. The questionnaire screened for sleep-related
breathing disorders and, in particular, OSAS with 2

366 JABFM July–August 2007 Vol. 20 No. 4 http://www.jabfm.org



questions addressing snoring and gasping or apnea
during sleep. Sleep maintenance insomnia was as-
sessed with a question regarding the number of
nocturnal awakenings. For the questions about
EDS, RLS, and snoring, a positive screen was re-
corded if the symptom was reported at least once a
week; for gasping/apnea, a positive screen was re-
corded if the symptom had been reported 1 or
more times in the past month; for sleep mainte-
nance insomnia a response of 3 or more awakenings
per night was considered a positive response.

Data Preparation and Analysis
Analytic data files were created using SAS software,
and all analyses were conducted using SAS/STAT
software.19 Descriptive statistics (frequencies and
percentages for categorical variables and means �
SDs for continuous variables) were computed for
each sleep symptom and for demographic and
health characteristics. �2 statistics and attendant P
values were computed for the bivariate compari-
sons of the demographic and health characteristics
and sleep symptoms of older (�65 years of age)
versus younger (�65 years of age) patients. Associ-
ations among sleep symptoms were examined using
Spearman’s correlation coefficient. Odds ratios
(ORs) between selected dichotomized demographic
and health characteristics and sleep symptoms were
computed, with analyses adjusting for age, race
(African-American vs other), and sex.

Results
During data collection, 2963 eligible patients pre-
sented to the study practices. Of these, 1935
(65.3%) completed all or a portion of the survey
and were enrolled. Of the 1935 respondents, 1934
(99.9%) completed the sleep items. This article
examines data from these 1934 respondents.

Demographics and Health Characteristics (Table 1)
Study participants were 68% female, 58% white,
30% African-American, and 9% Latino. Mean age
was 50 years. Approximately 60% were married or
living with a partner. The majority had attended
some college. More than 30% noted fair/poor
health status; hypertension, joint or back pain, de-
pression, diabetes, and heart disease were the most
common chronic conditions. Approximately 20%
smoked cigarettes. Older participants were more
likely to report fair or poor health status, hyperten-

sion, lung disease, stroke, cancer, diabetes, arthritis,
depression, and bad days because of mental health.

Prevalence of Sleep Symptoms (Table 2)
Sleep syndromes were common among study par-
ticipants. More than half reported experiencing
EDS at least once a week, and 37% dozed off
during daily activities. More than 25% reported
experiencing RLS at least once a week, 33% re-
ported snoring, and 13% reported symptoms of
witnessed apnea. More than one third reported
insomnia.

The frequency of sleep symptoms varied signif-
icantly by age. Older patients reported higher fre-
quencies of daytime dozing. In contrast, insomnia,
snoring, and witnessed apnea were significantly
more prevalent in younger participants. There was
no significant difference in RLS prevalence be-
tween older and younger adults.

Correlations between Sleep Disorder Symptoms
(Table 3)
Each of the 6 sleep disorder symptoms (sleepy
during daily activities, dozing during daily activi-
ties, RLS symptoms, snoring, sleep apnea, and
sleep maintenance insomnia) were significantly and
positively associated with reported overall sleep
quality (r � .156 for all symptom pairs). In addi-
tion, each sleep disorder symptom was significantly
positively correlated with other symptoms of sleep
disorders. Correlations between items were mod-
est, however, with the largest correlation (r � .051)
being between the number of awakenings and over-
all sleep quality.

Relationship between Demographic and Health
Status Variable and Sleep Disorder Symptoms
(Table 4)
A variety of demographic and health status vari-
ables were associated with various sleep symptoms.
Older participants were significantly more likely to
doze off during daily activities (OR, 1.44) but less
likely to report snoring (OR, 0.74); sleep apnea
(OR, 0.58); or insomnia (OR, 0.79). Women were
less likely to report snoring (OR, 0.54) or sleep
apnea (OR, 0.69) but were more likely to experi-
ence insomnia (OR, 1.28). Racial differences were
also seen. Latinos were less likely than whites to
report sleepiness or dozing during daily activities
(OR, 0.53 and 0.49, respectively); RLS (OR, 0.46);
or snoring (OR, 0.53). After adjusting for age, race,
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and sex, married participants were more likely to
report snoring (OR, 1.52), but less likely to report
insomnia (OR, 0.79). Participants with higher ed-
ucation were less likely to report sleepiness or doz-
ing during daily activities (OR, 0.98 and 0.80, re-
spectively); RLS (OR, 0.63); or insomnia (OR,
0.55).

A number of health variables were strongly as-
sociated with sleep problems, even after adjusting
for age, race, and sex. Participants who rated their
health as fair or poor and those with a history of
pain syndromes reported significantly higher rates

of all 6 sleep disturbance items. Participants with
elevated body mass index were more than twice as
likely to report snoring (OR, 2.18) and sleep apnea
(OR, 2.20) and were significantly more likely to
report RLS (OR, 1.23) and insomnia (OR, 1.32).
Patients with heart disease did not have a greater
risk of snoring or sleep apnea, but were more likely
to report sleepiness or dozing during daily activities
(OR, 1.45 and 1.81, respectively); RLS (OR, 2.06);
and insomnia (OR, 1.57). Hypertensive patients
had a significantly increased risk for all sleep com-
plaints. Patients who reported limited activity had a

Table 1. Demographic and Health Characteristics of Primary Care Patients Studied (N � 1934)

Characteristic

Overall
Age �65

(n � 1481)
Age �65
(n � 424)

P (for Age
Comparison)%

Mean
(SD) %

Mean
(SD) %

Mean
(SD)

Age (years) 50.1 (18.1) 77.7 42.8 (12.9) 22.3 75.6 (7.0)
Gender (% female) 67.7 67.7 67.2 .851
Race .001

African-American 30.0 30.7 29.1
White 58.1 56.6 69.9
Latino 9.2 11.7 0.5
Other 2.7 1.0 0.5

Marital status .001
Married/living with partner 59.2 54.8 50.1
Separated/divorced 14.6 16.6 7.6
Widowed 11.8 4.0 38.6
Never married 14.4 17.9 3.2

Education .001
Less than 8th grade 9.9 8.1 14.9
Some high school 11.2 9.7 16.4
High school graduate 28.4 29.2 26.2
Some college or more 50.5 53.0 42.5

Self-reported health status (fair/poor) 31.5 30.5 35.6 .045
Body mass index 29.3 (7.1) 29.8 (7.2) 27.6 (6.3) .001
Heart disease 11.8 6.6 29.5 .001
High blood pressure 44.2 39.9 69.1 .001
Lung disease 5.4 4.3 9.0 .001
Stroke 5.9 4.1 12.5 .001
Depression 29.1 31.5 21.0 .001
Chronic back pain 24.6 25.0 23.6 .556
Cancer 5.6 3.1 14.6 .001
Diabetes 17.8 15.1 28.1 .001
Arthritis 33.3 27.0 55.7 .001
Joint pain, stiffness, or aching (last 30 days) 54.1 50.2 68.7 .001
Smoke at least 1 cigarette per day 21.6 25.3 8.0 .001
Physical health (days not good) 6.0 (9.0) 5.9 (8.9) 6.2 (9.3) .637
Mental health (days not good) 5.3 (9.1) 5.8 (9.4) 3.6 (8.0) .001
Mental or physical health limited usual

activities (days)
3.8 (8.0) 3.6 (7.7) 4.5 (8.9) .096
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significant risk of RLS (OR, 3.88). Patients with
lung disease had a significant risk of sleep apnea
(OR, 2.94); insomnia (OR, 2.34); daytime sleepi-
ness (OR, 1.79); and RLS (OR, 2.24). Patients with
cancer reported an increased risk of insomnia (OR,
1.48). Smokers were at risk for RLS (OR, 1.87);
insomnia (OR, 1.48); sleep apnea (OR, 1.78); and
sleepiness during daily activities (OR, 1.31).

Discussion
The results of this survey confirm that sleep com-
plaints are highly prevalent in primary care pa-

tients. Depending on the syndrome, the reported
prevalence across 5 primary care practices was be-
tween 13% and 55%. In contrast, approximately a
quarter of randomly sampled adults report dissat-
isfaction with their sleep.20 Our study provides ad-
ditional details about the range of sleep complaints,
their associated risk factors, and the extent to which
they are interrelated than details that have been
previously reported. As is demonstrated in Table 4,
the likelihood of specific sleep symptoms varies
according to sex, ethnicity, age, education, health
habits, and comorbid conditions. Patients with the

Table 2. Prevalence of Sleep Symptoms among Primary Care Patients Studied (N � 1934)

Overall

�65 Years
Old

(n � 1481)

�65 Years
Old

(n � 424)
P (for Age

Comparison)n % n % n %

During the day
Feels sleepy � once a week doing daily
activities

1070 55.4 820 55.4 238 56.3 .743

Dozes off � once a week doing daily activities 718 37.1 525 35.5 187 44.2 .001
At night

Legs fell unpleasant, tingling, creeping,
restless � once a week

544 28.2 417 28.2 122 28.9 .780

Snores loudly � once a week 638 33.0 513 34.7 119 28.2 .013
Reports stopping breathing or gasping for
breath during sleep

262 13.6 220 14.9 39 9.2 .003

Wakes �3 times 664 34.4 527 35.6 129 30.5 .051

Table 3. Spearman Correlation Coefficients (and P values) between the Sleep Screening Items

Item

2. Dozing off
during daily

activities

3. Tingling,
creeping,
or restless
feelings in
legs while
trying to

sleep

4. Snoring
loudly at

night

5. Stopping
breathing or

gasping for breath
during sleep

6. Number of
awakenings during

a typical night

7. Overall sleep
quality during
the previous

month

1. Feeling sleepy during
daily activities

.604 .261 .227 .148 .207 .252
�.001 �.001 �.0001 �.001 �.001 �.001

2. Dozing off during
daily activities

— .210 .212 .141 .158 .156
�.001 �.001 �.001 �.001 �.001

3. Tingling, creeping, or
restless feelings in your
legs while trying to
sleep

— — .206 .232 .357 .353

�.001 �.001 �.001 �.001

4. Snoring loudly at night — — — .350 .192 .166
�.001 �.001 �.001

5. Stopping breathing or
gasping for breath
during sleep

— — — — .254 .238

�.001 �.001

6. Number of awakenings
during a typical night

— — — — — .510
�.001
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highest risk for sleep disturbance are those with
pain, mental illness, limited activity, and overall
“poor physical and mental health.” Vascular dis-
ease, diabetes, respiratory illness, and smoking con-
fer a smaller but still significant risk. Thus, primary
care patients are a select population at high risk for
having 1 or more sleep disturbance.11

Chronic back pain, arthritis, and joint pain and
stiffness were associated with all of the sleep com-
plaints studied. This finding is consistent with clin-
ical research indicating the connection between
pain and sleep disturbance21; however, in these
analyses, it is impossible to determine which pre-
ceded or caused the other.22 Our analyses also iden-
tified increased risk of OSAS in patients with mus-

culoskeletal pain. The cause of this relationship is
unclear, but it can be postulated that disability and
medications (especially opioids) may contribute to
sleep apnea. RLS symptoms were also significant in
patients with pain, a finding that mirrors others in
the literature.23 Thus, a plan that addresses the
sleep complaints as well as the pain can optimize
the treatment of pain and improve quality of life.

Mental disorders were significantly associated
with sleep complaints, a finding that is consistent
with previous reports.24,25 The relationship be-
tween depression and sleep disturbance is so strong
that it is one of the diagnostic criteria of major
depression26; people who are not depressed but
who have persistent insomnia are at increased risk

Table 4. Risk Odds Ratio Between Demographic and Health Status Variables and Sleep Disorder Symptoms among
Primary Care Patients (n � 1934)

Variables

Sleep Disorder Symptoms

Sleepy
during
Daily

Activities

Dozes Off
during
Daily

Activities

Symptoms
Suggesting

Restless Leg
Syndrome

Loud
Snoring

Stops Breathing
or Gasps for

Breath

Awakens �3
Times per

Night

Demographic
Age �65 1.03 1.44§ 1.03 0.74† 0.58‡ 0.79†
Female gender 1.06 1.00 1.21 0.54§ 0.69‡ 1.28†
African-American (vs white) 0.89 1.12 0.93 1.13 1.00 1.16
Latino (vs white) 0.53§ 0.49§ 0.46§ 0.53§ 1.20 0.82
Married, living with partner* 0.84 0.89 0.87 1.52§ 1.04 0.79†
Education � high school* 0.98† 0.80† 0.63§ 1.00 0.94 0.55§

Health status
Fair or poor self-reported health 1.39§ 1.4§ 3.02§ 1.40§ 2.35§ 2.78§
Body mass index �30* 1.05 1.16 1.23† 2.18§ 2.2§ 1.32‡

Health problems during past 10 years*
Heart disease 1.45‡ 1.81§ 2.06§ 1.23 1.36 1.57‡
High blood pressure 1.21† 1.61§ 1.35‡ 1.61§ 1.62§ 1.60§
Lung disease 1.79‡ 1.42 2.24§ 1.49† 2.94§ 2.34§
Stroke 1.30 2.20§ 2.73§ 1.37 1.88‡ 1.59†
Depression 2.08§ 1.53§ 2.84§ 1.46§ 2.22§ 2.66§
Chronic back pain 1.73§ 1.65§ 2.72§ 1.40‡ 1.85‡ 2.19§
Cancer 1.11 1.30 1.45 1.09 1.37 1.48†
Diabetes 1.24 1.60§ 1.95§ 1.57§ 0.92 1.27†
Arthritis or related conditions 1.71§ 1.97§ 2.66§ 1.52§ 1.84§ 2.20§
Joint pain, stiffness, or aching in
previous 30 days

1.86 2.00§ 3.59§ 1.44§ 1.97§ 2.16§

Current smoker 1.31† 0.95 1.87§ 1.39‡ 1.78§ 1.48§
Physical health �not good� �6 days in
previous month

1.86§ 1.69§ 3.44§ 1.42‡ 2.43§ 2.67§

Mental health �not good� �6 days in
previous month

2.00§ 1.58§ 3.86§ 1.51§ 2.31§ 3.02§

�4 days of limited activity in prior
month due to physical or mental health
problem

2.10§ 2.05§ 3.88§ 1.39‡ 2.01§ 2.22§

*Adjusted for age, race (African-American vs other), and sex.
†P � .05.
‡P � .01.
§P � .001.

370 JABFM July–August 2007 Vol. 20 No. 4 http://www.jabfm.org



of developing depression a year later.24 Our survey
also supports previous reports that people with
sleep apnea may present to their primary care phy-
sicians with depression and that treatment of sleep
apnea may ameliorate depression.27 Therefore, pa-
tients reporting sleep disturbance need to be thor-
oughly evaluated for mood disorders.

Vascular disease and respiratory illness both
contribute risk to and can be exacerbated by sleep
complaints. OSAS is an established independent
risk factor for systemic hypertension9,28; it is not
surprising that we found associations between hy-
pertension and snoring, sleep apnea, EDS, and fre-
quent awakenings. Similarly, we found heart dis-
ease to be associated with symptoms of RLS and
EDS; however, we did not observe the previously
identified association between heart disease and
OSAS symptoms.9 Patients with lung disease
showed the most significant risk for symptoms of
OSAS, especially for gasping during sleep and
EDS. Stroke and diabetic patients also showed sig-
nificant sleep problems, most notably EDS, fre-
quent awakenings, and symptoms of RLS.

The nonspecific symptoms of EDS and insom-
nia affected 55% and 34% of respondents, respec-
tively. The prevalence of insomnia reported by
other studies has ranged from 19% (for chronic in-
somnia) to 50% (for occasional insomnia),29 with
higher rates being reported among women and peo-
ple who are unemployed, living alone, and residing in
large cities.30 In our study, older age was not associ-
ated with insomnia but was linked to EDS, both of
which are consistent with a previous report.31

According to Young et al,32 the strongest pre-
dictors of OSAS in community-dwelling adults are
habitual snoring, loud snoring, and frequent
breathing pauses. Snoring and witnessed apnea
were frequent among our survey respondents (37%
and 13%, respectively), although not more fre-
quently than in a general population survey.33 Pre-
vious research indicates that people reporting snor-
ing or witnessed apnea are at 3 to 4 times the risk
of having clinically significant sleep apnea.33 How-
ever, it is important to note that OSAS would be
missed if screening is based solely on these ques-
tionnaires because OSAS is a complex disease with
a varied constellation of symptoms. Therefore, tra-
ditional risk factors might differ in certain popula-
tions.34 For example, witnessed apneas and obesity
might be particularly insensitive in the elderly.32

The decision by the clinician to proceed with ex-

tensive and costly evaluation and treatment for pa-
tients who are suspects for OSAS depends on a
number of factors that should include the severity
of symptoms; associated comorbid conditions (eg,
hypertension); and functional impairment. Poly-
somnography is required for definite diagnosis of
OSAS; evaluation by a sleep specialist may help
assure diagnostic accuracy and increased compli-
ance with therapy. Treatment includes weight con-
trol, CPAP therapy, and, in certain populations, a
dental device or surgical intervention.

A third of our subjects reported RLS symptoms.
This proportion is slightly higher than the 25%
percent prevalence reported by Nichols et al,35 and
is considerably higher than the rates of 7.2% and
9% reported in 2 general population surveys.36,37

This discrepancy may reflect that, although rela-
tively common, RLS is often not diagnosed by
physicians. In one study from 6 countries, 81% of
the 416 respondents with RLS symptoms reported
discussing their symptoms with a primary care phy-
sician, but only 21 (6.2%) were given a diagnosis of
RLS.36 As our study demonstrates, patients with
depression, pain syndromes, and vascular disease
are at increased risk for RLS and should be ques-
tioned for its symptoms. Another under-recognized
risk factor for RLS is the use of antidepressant
medication,38,39 and ruling out adverse effects of
drugs, caffeine, or iron deficiency is part of treating
RLS. Pharmacological intervention with dopamine
agonists may be required. Given the documented
high prevalence of undiagnosed RLS and its re-
sponsiveness to treatment, primary care physicians
should become more aware of the condition and
consider active screening.39

That responses to all sleep disorder screening
questions were correlated (Table 3) confirms the
finding from previous studies that multiple sleep
complaints often coexist in the same patients. How-
ever, the modest size of the correlations suggests
that the various sleep syndromes tend to be distinct.
Thus, when evaluating a patient with a sleep com-
plaint, health professionals should both seek to
make a specific diagnosis, evaluate for risk factors,
and also screen for related sleep disorders.

As with any screening instrument, the ques-
tionnaire used here was designed to identify the
prevalence of sleep complaints suggestive of spe-
cific diagnoses, such as OSAS or insomnia. Al-
though the questions were modified versions of
well-accepted measures, they were not diagnos-
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tic, and their sensitivity, specificity, and predic-
tive value in the primary care setting have not
been determined against standards, such as poly-
somnography. As with any effective screening
tool, it is likely that not all patients with the
symptoms identified would meet diagnostic cri-
teria for specific syndromes, such as sleep apnea
or insomnia. Thus, positive responses to such
items should be the beginning of diagnostic in-
quiries. Subsequent activities should depend on
the history of symptoms and their effect on ev-
eryday function. Evaluation should seek to iden-
tify modifiable health and mental health issues
and other factors such as medications. Thus, ef-
fective management of sleep complaints involves
screening, diagnosis, the search for and treat-
ment of risk factors, and the identification and
treatment of specific syndromes, such as RLS or
OSAS.

The NC-FP-RN Study is jointly sponsored by the Depart-
ment of Family Medicine, the Thurston Arthritis Research
Center, and the Cecil G. Sheps Center for Health Services
Research at the University of North Carolina at Chapel Hill,
in collaboration with the North Carolina Academy of Family
Physicians. The project co-directors are Leigh Callahan,

PhD, and Philip Sloane, MD, MPH. Participating family
practices have included: Biddle Point Health Center, Char-
lotte; Bladen Medical Associates, Elizabethtown; Black River
Health Services, Atkinson and Burgaw; Blair Family Medi-
cine, Wallace; Chatham Primary Care, Siler City; Commu-
nity Family Practice, Asheville; Cornerstone Medical Center,
Burlington; Dayspring Family Medicine, Eden; Goldsboro
Family Physicians, Goldsboro; Henderson Family Health
Center, Hendersonville; North Park Medical Center, Char-
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