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In North America, ovarian cancer is the second most
common gynecologic malignant disease and is the lead-
ing cause of death among women with gynecologic

cancer.1 The high case-fatality rate is in part due to delayed
diagnosis and to poor survival of women who have 

advanced disease. Several studies have examined the efficacy
of routine ultrasonography and screening for cancer antigen
125 for early detection of ovarian cancer; however, these
techniques have not been clearly shown to be effective for
early detection.2–8 As a consequence, the American College
of Obstetricians and Gynecologists does not recommend
the routine use of these techniques for ovarian cancer
screening, but it does recommend that women have an an-
nual history and pelvic examination.9 However, the value of
even these measures as a part of preventive health care has
not been well established. In our study, we assessed the fre-
quency of medical visits and pelvic examinations and the
type of health care provider visited among women with and
without ovarian cancer in order to assess the risk of ovarian
cancer in relation to these aspects of health care.

Methods

We performed a case–control study of ovarian cancer from
July 1998 to July 2003 in eastern Massachusetts and all of
New Hampshire. This study was approved by the Institu-
tional Review Boards of the Brigham and Women’s Hospital
and the Dartmouth Medical Center. We identified 1267 cases
from tumour boards and statewide registries, both of which
are established methods to identify cancer cases.10,11 We ex-
cluded 119 patients who had died, 110 who had moved away
from the study area, 1 who had no telephone, 23 who did not
speak English and 46 who, upon review, were found to have
a non-ovarian primary tumour. Of the remaining 968 cases,
permission to contact 106 patients was denied by their physi-
cians and 171 patients declined to participate, which left 691
patients available for interview. Of these patients, 668 had
epithelial ovarian cancer (including borderline malignant
disease) and were included in our study.

Control patients were identified through town books in
Massachusetts and driver licence lists in New Hampshire. We
performed frequency matching by selecting controls from
these lists to match the age and area of residence of cancer
cases. The validity of this method for selecting controls has
been shown to be an effective means of population
sampling.12,13 We sent invitations to 1843 women to partici-
pate in the study as controls. Of these women, 318 had
moved, could not be located or had died, 197 (in Massachu-
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Ovarian cancer risk in relation to medical visits,
pelvic examinations and type of health care provider

Background: Whether the current recommendations for
ovarian cancer prevention and screening (annual history and
physical examination) are effective has not been evaluated.
We examined the relation between health care use and the
risk of ovarian cancer.

Methods: Using a case–control study design, we recorded
the frequency of medical visits and pelvic examinations and
the type of health care provider visited during a 5-year pe-
riod from interviews with women with and without ovarian
cancer between between July 1998 and July 2003. We used
multivariable logistic regression analysis to calculate the ad-
justed odds ratio of ovarian cancer associated with the fre-
quency of medical visits and pelvic examinations and the
type of health care provider. In addition, we stratified cases
and controls by menopausal status and cancer histologic
subtype and grade.

Results: A total of 668 cases and 721 age-matched controls
agreed to participate in the study. We observed an increased
risk of ovarian cancer among women who, during the 5-year
study period, did not have a medical visit (odds ratio [OR]
2.8, 95% confidence interval [CI] 1.5–5.0) or pelvic examina-
tion (OR 3.9, 95% CI 2.2–6.9) or who had no regular health
care provider (OR 2.7, 95% CI 1.3–5.7). This increase in risk
was most pronounced among women who were post-
menopausal (no medical visit, OR 7.7, 95% CI 2.6–23.0; no
pelvic examination, OR 3.3, 95% CI 1.7–6.0; no health care
provider, OR 12.5, 95% CI 2.7–57.5).

Interpretation: Although the exact mechanism underlying
the association between medical visits, pelvic examinations
and type of health care provider and ovarian cancer is un-
known, women should be encouraged to maintain regular
medical care.
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setts) returned an “opt out” postcard (sent to prospective 
controls as a requirement of the Institutional Review Boards)
and 47 no longer had a working telephone. Of the remaining
1281 women, 152 were ineligible because they had previously
undergone an oophorectomy or were not the correct age, 59
were incapacitated or did not speak English and 349 declined
to participate, which left 721 women who were interviewed
and included in our study.

After we obtained written informed consent, an in-person
interview was conducted to ask participants questions about
their demographic characteristics and their medical and fam-
ily history. Participants also completed a self-administered di-
etary questionnaire. They were unaware of specific hypothe-
ses; we assessed exposure before a reference date (1 year
before the date of diagnosis for cases and the date of the in-
terview for controls). Participants were questioned about the
frequency of medical visits and pelvic examinations in the 5-
year period before the reference date and about the type of
health care provider that they visited most regularly. Cases
and controls were categorized by the frequency of medical
visits (≥ 5, 3–4, 1–2 or no visit); by the frequency of pelvic ex-
aminations (≥ 5, 3–4, 1–2 or no examination); and by the type
of health care provider most regularly visited (obstetrician-
gynecologist, other physician [internist or family physician],
non-physician [e.g., chiropractor, nurse-practitioner, ho-
meopathic or holistic practitioner, physician’s assistant] or
no health care provider).

To describe factors associated with health care use among
controls, we compared the baseline characteristics of control
subjects who had at least 1 medical visit and at least 1 pelvic
examination per year and who had an obstetrician-
gynecologist as their regular care provider with the character-
istics of controls who did not have this type of health care. We
evaluated 2 types of baseline characteristics: those that are
not affected by health care encounters (age, ethnic back-
ground, religion, education, marital status, parity and family
history of breast or ovarian cancer) and those that may be or
are likely to be affected by the health care encounter (smok-
ing, medication use, multivitamin use, use of talc in the geni-
tal area and gynecologic surgery).

We used unconditional multivariable logistic regression
models to estimate the risk of ovarian cancer by frequency of
medical visits and pelvic examinations and by type of health
care provider. An initial model that included known con-
founders was used to evaluate the relation between the fre-
quency of health care visits and risk of ovarian cancer. A sec-
ond model that included additional potential causal
intermediates was used to evaluate the role of these factors in
relation to frequency of health care visits and ovarian cancer.
All statistical tests were 2-tailed, and a p value of ≤ 0.05 was
considered statistically significant.

We categorized medications as either prescription (antihy-
pertensives, antidepressants, antihistamines and thyroid
medications) or over-the-counter (mainly analgesics). We
conducted subgroup analyses according to menopausal sta-
tus and histologic subtype of ovarian cancer. Women were
considered postmenopausal if they reported an absence of
menses for at least 12 months. For women who had a hys-

terectomy before menstruation ceased, menopausal status
was determined by age (premenopausal if less than 50 years
of age, postmenopausal if 50 years or older). Interaction
terms were used in the analyses to evaluate effect modifica-
tion by menopausal status.

Results

In this age-matched cohort, cases were more likely than
controls to be nulliparous, to be unmarried and to have a
family history of breast or ovarian cancer. However, cases
were less likely than controls to have ever taken oral contra-
ceptive pills or hormone replacement therapy or to have
had a tubal ligation. Detailed descriptions of the baseline
characteristics of the cases and controls have previously
been published.14 Table 1 and Table 2 describe key demo-
graphic and medical characteristics of the participants,
stratified by whether or not they had at least 1 medical visit
per year, at least 1 pelvic examination per year or if their
regular health care provider was an obstetrician-gynecolo-
gist. Cases were less likely than controls to report at least 1
medical visit per year (71.0% v. 76.3%) or at least 1 pelvic
examination per year (67.7% v. 74.5%). There was no dif-
ference between the proportion of cases and controls who
chose an obstetrician-gynecologist as their regular care
provider. For the majority of characteristics, cases were less
likely than controls to routinely use health care services.
Compared with cases who had at least 1 pelvic examination
per year, controls with this frequency of pelvic examina-
tions were younger and were more likely to have more than
a high school education, to have a body mass index of less
than 30 kg/m2, to have taken prescription medications, oral
contraceptive pills and hormone replacement therapy, to
have had a tubal ligation or any gynecologic surgery and to
have a family history of breast cancer. Among participants
whose regular care provider was an obstetrician-gynecologist,
controls were more likely than cases to be younger, to be
married, to have taken prescription medications, to have a
history of hormone replacement therapy and to have had an
ovarian cystectomy, but they were less likely to use talc for
genital hygiene.

Table 3 presents the adjusted odds ratios of ovarian can-
cer associated with the frequency of medical visits and pelvic
examinations and the type of health care provider. Compared
with controls, a larger proportion of cases had no medical
visit in the 5-year period (6.1% v. 2.4%), no pelvic examina-
tion (9.4% v. 2.5%) and no regular health care provider
(4.9% v. 1.5%). The risk of ovarian cancer was increased
among women who had no medical visit (adjusted odds ratio
[OR] 2.8, 95% confidence interval [CI] 1.5–5.0) or pelvic ex-
amination (OR 3.9, 95% CI 2.2–6.9) or had no regular health
care provider (OR 2.7, 95% CI 1.3–5.7). There was no in-
creased risk of ovarian cancer among women who had 1–2 or
3–4 medical visits or pelvic examinations during the 5-year
period. The risk of ovarian cancer was highest among post-
menopausal women (no medical visits, OR 7.7, 95% CI
2.6–23.0; no pelvic examination, OR 3.3, 95% CI 1.7–6.5 ; no
regular care provider, OR 12.5, 95% CI2.7–57.6). After we
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adjusted for potential intermediates in the causal pathway
(smoking, body mass index, hormone replacement therapy,
oral contraceptive pills, over-the-counter medications, pre-
scription medications, multivitamins, talc for genital hy-
giene, tubal ligation and ovarian cystectomy), we found a
marked attenuation of the effect of health care on the risk of
ovarian cancer (likelihood ratio test: no medical visits
p < 0.001; no pelvic examinations p < 0.001; no regular care
provider p < 0.001). The proportion of women who had no

pelvic examination in the 5-year study period differed by type
of regular care provider: obstetrician-gynecologist 1%, other
physician 4%, non-physician 14% and no regular care
provider 66%.

Among the cases, the most common histologic subtype
was serous invasive ovarian cancer (261 [39.1%]); the next
most common were (201 [30.1%]), serous borderline (91
[13.6%]) and mucinous (73 [10.9%]). In general, the in-
creased risk of ovarian cancer associated with no medical 
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Table 1: Demographic characteristics of women with ovarian cancer (n = 668) and age-matched controls (n = 721) 

≥ 1 medical visit per yr, % ≥ 1 pelvic exam per yr, % Primary care OB/GYN, % 

Characteristic Cases Controls Cases Controls Cases Controls 

All 71.0 76.3 67.7 74.5 22.6 23.2 

Age, yr       

< 30  60.0 67.9 48.6 67.9 37.1 28.6 

30–39 65.6 75.2 63.3 87.2 40.0 46.8 

40–49 69.6 66.1 72.8 72.0 32.3 27.4 

50–59 70.4 77.2 67.7 76.2 16.4 21.2 

60–69 72.7 84.7 67.6 76.0 12.2 11.5 

> 70 87.7 84.8 71.9 54.5 5.3 4.5 

Ethnic background       

White 71.1 75.8 68.2 74.0 22.6 23.0 

Black 90.0 75.0 100.0 100.0 30.0 25.0 

Hispanic 45.5 92.9 45.5 85.7 18.2 21.4 

Asian 70.6 100.0 47.1 100.0 23.5 66.7 

Religion       

Catholic 71.8 78.1 68.1 74.8 24.9 24.2 

Protestant 70.8 73.1 66.2 74.2 19.9 22.3 

Jewish 74.1 83.9 77.8 74.2 20.4 19.4 

Other 61.4 72.4 59.1 72.4 20.5 20.7 

Education       

≤ High school 66.8 74.9 64.7 64.6 18.7 18.5 

> High school 72.6 76.8 68.8 78.1 24.2 24.9 

Marital status       

Ever married 72.9 76.6 70.9 74.6 22.6 23.7 

Never married 60.7 73.1 50.5 73.0 22.4 17.5 

Parity       

0 67.0 80.5 60.7 78.9 21.4 21.9 

1 67.4 71.7 65.3 72.8 23.2 20.7 

2 73.2 76.5 74.9 77.9 29.6 31.0 

3 71.8 76.6 63.6 75.9 19.1 21.9 

≥ 4 79.5 74.6 78.2 64.5 14.1 14.5 

Smoking       

Smoker 69.7 78.0 64.8 75.3 17.6 21.2 

Nonsmoker 72.2 74.5 70.4 73.7 27.5 25.2 

Body mass index, kg/m2       

< 30 72.6 76.9 70.3 76.8 23.7 24.7 

≥ 30 66.0 72.0 59.6 62.7 19.2 16.1 

Note: OB/GYN = obstetrician-gynecologist. 
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Table 2: Medical history of cases (n = 668) and controls (n = 721) 

≥ 1 medical visit per year, % ≥ 1 pelvic exam per year, % Primary care OB/GYN, % 

Characteristic Case Control Case Control Case Control 

Family history       

Breast cancer        

 History 74.8 77.7 74.8 83.0 26.1 24.5 

 No history 70.3 76.1 66.4 73.2 21.9 23.0 

Ovarian cancer       

 History 76.7 61.9 73.3 57.1 13.3 19.0 

 No history 70.8 76.7 67.5 75.0 23.1 23.3 

Use of talc for genital hygiene       

Use 72.0 78.3 67.3 73.5 22.9 12.0 

No use 70.5 74.1 67.8 75.5 22.5 27.7 

Prescription drugs       

Use  79.0 80.3 71.4 73.8 16.1 16.5 

No use 58.3 62.6 61.8 67.1 32.8 33.9 

History of oral contraceptive 
pill therapy       

Therapy  73.9 74.9 73.4 78.4 28.8 26.5 

No therapy 67.3 79.1 60.7 66.4 15.0 16.2 

History of hormone 
replacement therapy        

Therapy 84.3 87.3 83.7 85.0 15.1 19.5 

No therapy 71.5 75.5 64.2 67.4 16.7 15.9 

Over-the-counter 
medication use       

Use 71.1 77.6 68.9 75.6 21.8 21.5 

No use 70.8 74.2 65.8 72.6 23.8 25.9 

Multivitamin use       

Use  75.5 77.3 71.8 73.3 22.4 21.9 

No use 67.3 70.7 64.7 69.7 23.3 23.7 

Gynecologic surgery       

Hysterectomy        

 Procedure 86.4 72.8 76.3 67.8 16.9 8.4 

 No procedure 67.1 76.8 67.1 81.7 28.6 31.7 

Cystectomy       

 Procedure 82.4 80.6 58.8 83.8 23.5 38.7 

 No procedure 70.3 76.1 68.1 74.1 22.6 22.5 

Oophorectomy       

 Procedure 76.0 80.6 80.0 72.2 20.0 25.0 

 No procedure 70.8 76.1 67.2 74.6 22.7 23.1 

Tubal ligation       

 Procedure 80.6 81.0 76.5 81.0 17.3 26.8 

 No procedure 69.2 75.1 66.1 72.9 23.5 22.3 

Cone biopsy       

 Procedure 69.6 71.4 82.6 78.6 21.7 28.6 

 No procedure 71.0 76.6 67.1 74.2 22.6 22.8 

Note: OB/GYN = obstetrician-gynecologist. 



visits or pelvic examinations was consistent for different his-
tologic subtypes and grades of ovarian cancer. There was no
obvious change in effect when cases were stratified by
menopausal status (data not shown).

Interpretation

In our study, we found that women who had no medical vis-
its, pelvic examinations or regular health care provider were
at increased risk of ovarian cancer. The risk was most appar-
ent among postmenopausal women, especially those with no
regular health care provider.

When interpreting these findings, it is first necessary to
consider the possibility of bias or confounding, especially in
the context of a case–control study. Because not all of the po-
tential controls who were contacted agreed to participate in
the study (about a 70% response rate), we could not exclude
the possibility that the controls who chose to participate were
more likely than those who did not participate to be con-
cerned about their health and were thus more likely to be reg-
ular health care users. The key issue then was to determine
whether the pattern of medical visits and pelvic examinations

among the controls in our study was representative of the pat-
tern in the general population or whether this introduced an
element of selection bias. In a 2001 US study involving 3966
women aged 18–64, 75% reported having 1 or more pelvic ex-
aminations per year and 3% reported “not usually getting
these exams.”15 In our study, 74% of the control subjects had
annual or more frequent pelvic examinations and 2% had no
pelvic examinations during the 5-year study period, which
suggests that the pattern of health care use in our control
group was a reasonable reflection of the pattern of use in the
general population.

Selection bias is also a concern in the case group. Since
we were unable to include all patients with ovarian cancer
in New England, it is possible that the health care practices
of the participants were not representative of the practices
of the total population of patients with ovarian cancer.
Among the pool of eligible patients, a considerable propor-
tion was excluded because their physician declined permis-
sion to contact the patient, which may have possibly intro-
duced selection bias. To evaluate this, we stratified our
results by location. When the results from New England
(where physicians were more likely to decline permission
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Table 3: Association between the risk of ovarian cancer and frequency of medical visits and pelvic examinations and type of regular 
health care provider, stratified by menopausal status 

All participants Premenopausal women Postmenopausal women 

Variable 

No. of 
cases 

n = 668 

No. of 
controls 
n = 721 

Adjusted* OR
(95% CI) 

No. of 
cases 

n = 310 

No. of 
controls 
n = 337 

Adjusted* OR 

(95% CI) 

No. of  
cases  

n = 358 

No. of 
controls  
n = 384 

Adjusted* OR 
(95% CI) 

No. of medical 
visits 

         

  ≥ 5 474 550 1.0 203 233 1.0 271 317 1.0 

  3–4  56 54 1.2 (0.8–1.8) 37 32 1.5 (0.9–2.5) 19 22 1.0 (0.5–1.9) 

  1–2  96 100 1.1 (0.8–1.6) 55 59 1.1 (0.7–1.7) 41 41 1.2 (0.7–1.9) 

  0 41 17 2.8 (1.5–5.0) 15 13 1.2 (0.5–2.7) 26 4 7.7 (2.6–23.0) 

  0† 41 17 2.4 (1.3–4.7) 15 13 1.1 (0.4–2.8) 26 4 5.6 (1.8–17.3) 

No. of pelvic 
examinations 

         

  ≥ 5 452 537 1.0 198 253 1.0 254 284 1.0 

  3–4 60 64 1.1 (0.7–1.6) 41 36 1.5 (0.9–2.4) 19 28 0.7 (0.4–1.4) 

  1–2 91 102 1.0 (0.7–1.4) 48 43 1.4 (0.8–2.2) 43 59 0.8 (0.5–1.3) 

  0 63 18 3.9 (2.2–6.9) 23 5 5.0 (1.8–14.2) 40 13 3.3 (1.7–6.5) 

  0† 63 18 2.9 (1.6–5.3) 23 5 3.3 (1.1–9.9) 40 13 2.3 (1.1–4.7) 

Health care 
provider 

         

  OB/GYN 151 167 1.0 104 112 1.0 47 55 1.0 

  Other 
physician 463 519 0.9 (0.7–1.2) 181 199 0.8 (0.5–1.1) 282 320 1.1 (0.7–1.7) 

  Non-physician 19 24 0.8 (0.4–1.6) 12 17 0.6 (0.3–1.3) 7 7 1.4 (0.4–4.3) 

  No provider 33 11 2.7 (1.3–5.7) 12 9 0.8 (0.3–2.1) 21 2 12.5 (2.7–57.6) 

  No provider† 33 11 2.2 (1.0–4.8) 12 9 0.8 (0.3–2.4) 21 2 7.4 (1.5–36.1) 

Note: OR = odds ratio, CI = confidence interval, OB/GYN = obstetrician-gynecologist. 
*Adjusted for age, parity, ethnic background, education, marital status, religion and family history of breast or ovarian cancer. 
†Adjusted additionally for smoking, body mass index, hormone replacement therapy, oral contraceptive pills, over–the–counter medications, prescription medications, 
multivitamins, talc for genital hygiene, tubal ligation and ovarian cystectomy. 



for their patients to be contacted) were compared with
those from New Hampshire (where almost all physicians
agreed to allow their patients to be contacted), we obtained
similar point estimates, which suggests that the selective
loss of case subjects by physician refusal was not likely a
source of bias.

We next considered the important issue of confounding.
First, we evaluated variables that would not be changed by,
but might influence, health care use. These potential con-
founders were age, ethnicity, marital status, parity, religion
and family history and were included as adjustment vari-
ables in all logistic models. Second, we evaluated variables
that, unlike true confounders, may be elements in the
causal pathway between health care use and ovarian cancer.
Variables in this category may be influenced by health care
encounter and included body mass index, use of talc for
genital hygiene, use of over-the-counter medications, use
of prescription drugs and pelvic surgery. We examined the
potential for these variables to influence the association be-
tween health care use and ovarian cancer risk by determin-
ing whether these variables were associated with health
care use. Not surprisingly, prescription drug use, including
hormonal replacement therapy and oral contraceptives, use
of talc for genital hygiene and history of tubal ligation and
ovarian cystectomy were associated with health care use
and type of regular health care provider. Importantly, some
of these variables (smoking,16 use of talc for genital hy-
giene,17,18 body mass index19 and hormone replacement
therapy20,21) have previously been found to be associated
with increased ovarian cancer risk. However, other vari-
ables such as tubal ligation,22,23 use of oral contracep-
tives,24,25 use of over-the-counter medications,14 use of vita-
min supplements26,27 and certain types of prescription
medications (e.g., cholesterol-lowering agents) have been
found to be associated with a decreased risk of ovarian can-
cer. When we included these as additional adjustment vari-
ables in the models, we found a significant attenuation of
the association between health care use and the risk of
ovarian cancer, which suggests that this association may be
in part mediated by these variables. This effect was also ob-
served for different histologic subtypes. Although the in-
clusion of these potential causal intermediates resulted in a
substantial reduction in the risk of ovarian cancer, there
was still a significant increase in risk, which suggests that
the risk of ovarian cancer associated with a lack of health
care use is likely multifactorial and not solely dependent on
the modification of risk factors.

Several epidemiologic studies have shown that women
with benign ovarian neoplasms are at increased risk of deve-
loping ovarian cancer.30–32 In addition, a study of pathologic
specimens has suggested that certain benign ovarian tumours
may have the potential for malignant transformation.33 In
light of these studies, the association between not having a
pelvic examination and increased risk of ovarian cancer may
be explained in part by the fact that benign neoplasms, if not
identified and removed, could become malignant. Although
this may be one potential mechanism to explain the associa-
tion between medical encounter and ovarian cancer risk, this

association is likely to be multifactorial and to involve unmea-
surable and unknown variables.

Our findings suggest that women who do not have med-
ical visits or pelvic examinations and who have no regular
health care provider are at increased risk of ovarian cancer.
Although the exact mechanism of this association is un-
known, women, especially those who are postmenopausal,
should be encouraged to maintain regular medical care.
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