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Abstract 

 The objective of this study was to determine if selection bias was present in an 

observation cohort study during pregnancy called the Vulvar Pain across Pregnancy Study 

(VPREG).  The investigators sought to determine whether demographic or co-morbid 

characteristics varied between women who agreed to be in the cohort study (responders) and 

those who did not (non-responders).  The VPREG cohort enrolled pregnant women who were in 

their first or early second trimester.  Nearly half of the women had a history of chronic vulvar 

pain while the others had no history.  Responders and non-responders were compared to each 

other on age, marital status, education, and co-morbid conditions.  Responders (n=86) and non-

responders (n=279) were similar in all characteristics except education and marital status.  

Responders had attained a higher level of education and were more likely to be married.  Women 

who were lost to follow-up were also compared based on these characteristics.  The main 

differences found in women who were lost to follow-up were in the co-morbid conditions.  These 

women had a greater incidence of depression and anxiety.  

Introduction 

Non-response in a population-based study influences the interpretation of results if those 

who participate are characteristically different from those who do not respond, especially when 

those characteristics are important or relevant to the study
1
.  The implications for non-response 

can appear as reduced ability to generalize from one study’s findings to other similar studies or 

poor internal validity, meaning the study in question cannot be validated through its own data
1
. 

Vulvodynia is a highly stigmatized condition and it is estimated that nearly 40% of 

women with chronic vulvar pain do not seek medical attention for that pain
2
.  Under-
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representation of women with vulvodynia is a problem with clinic-based estimates as well as 

with population-based epidemiologic estimates.  Women who choose not to participate in a 

research study of vulvodynia after invitation become non-responders.   

Characteristics for participation in a research study may differ by the condition under 

study
3,4,5

.  Therefore, the aim of this study was to discern whether there were demographic or co-

morbid health-related characteristics that differed between the women who chose to participate, 

those who did not participate, and the women lost to follow-up in a pregnancy-based cohort 

examining the natural history of vulvodynia. 

Methods 

The Vulvar Pain across Pregnancy Study (VPREG) is a prospective pregnancy cohort 

that examines women with no history of vulvar pain and women with a history of vulvar pain 

consistent with a diagnosis of vulvodynia.  VPREG recruited participants from the University of 

Minnesota’s Women’s Health Survey (mainly for women with no history of vulvar pain, though 

some women with a history of vulvar pain were also recruited in this manner) and the National 

Vulvodynia Association listserv (for women with a vulvar pain history).  This current study 

examines only the women who were recruited from the Women’s Health Study. 

The University of Minnesota Women’s Health Study is a cross-sectional survey of 

women who visited the Fairview clinic associated with the University of Minnesota.  These 

women were mailed a survey that examined age, race, marital status, education, co-morbid 

conditions that generally affect women with vulvodynia, and vulvar burning or pain, among 

other things.  This data was completed by all women who answered the Women’s Health Study, 

regardless of whether they decided to participate in the VPREG.  Therefore, it is with this unique 

data that we base the current study. 
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In our study of responders and non-responders we focused primarily on the unexposed 

women, or women without a history of vulvodynia, for our evaluations because the number of 

exposed women, or women with vulvodynia, was small.  To collect and analyze the data easily, 

we divided the women into categories of exposed and unexposed, and further divided those 

categories by response.  For the exposed group of women, we had the categories of enrolled 

responders and non-responders.  The unexposed women were grouped into the three categories 

of enrolled responders, women who explicitly refused to participate, and non-responders who 

failed to return the invitation.  We chose to separate the women by exposure and then response 

status, as this would better able to discern any differences between responders and non-

responders while determining if a history of vulvar pain did in fact affect any of the 

characteristics.   

We focused our attention on the differences between the unexposed responders and the 

unexposed non-responders when analyzing the demographic characteristics across the groups.  

There were too few unexposed women who explicitly refused to participate in our study or 

women with vulvodynia to examine those groups.  We also looked at the women who 

participated for a period and then were lost to follow-up, meaning they at least responded in the 

affirmative to the invitation and completed the consent form, but did not complete all four 

surveys. 

Results 

Data Collection 

There were a total of 34 pregnant women with vulvodynia who responded to the initial 

general Women’s Health Survey who we then invited to participate in our Vulvar Pain across 

Pregnancy Study (VPREG).  Of these 34 exposed women, only 9 (26.5%) responded to the 
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invitation and participated in the study.  2 (5.9%) responded to the invitation and participated for 

a while before being lost to follow-up.  None of the remaining 23 (67.6%) women returned a 

response to the invitation. 

348 pregnant women with no history of vulvar pain responded to the Women’s Health 

Survey.  After sending them invitations to participate as unexposed comparisons for the Vulvar 

Pain across Pregnancy (VPREG) Study, 77 (22.1%) women responded in the affirmative and 

participated, 15 (4.3%) responded in the affirmative but were lost to follow-up, 15 (4.3%) 

women responded in the negative, but the majority, 241 (69.3%) women, chose to not respond. 

Comparison of Unexposed Responders and Unexposed Non-Responders 

Unexposed responders and non-responders were similar in age (Table 1).  Most of the co-

morbid conditions we investigated were also similar when comparing the unexposed responders 

and unexposed non-responders.  The most profound difference between these two groups was 

found when examining education levels.  11.2% of the unexposed non-responders had the lowest 

level of education, meaning a high school diploma, GED, or less.  Only 2.6% of the women who 

were enrolled responders had only a high school diploma or GED, and none of them had even 

less education.   

A second category that had a visible difference in percentages was marital status.  93.5% 

of the women who were unexposed enrolled responders were married versus only 85.9% of the 

unexposed non-responders.   

Comparison of Women Lost to Follow-up to Responders and Non-Responders 

When examining the demographics, there were few differences between the women who 

were lost to follow-up and the other women invited to participate in the study.  The main 

differences between these two groups of women were associated with co-morbid characteristics.  
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Exposed                      

Enrolled 

Responders            

9 (100)                                      

n(%) 

Exposed          

Non-

Responders  

23 (100)                          

n(%) 

Unexposed                              

Enrolled 

Responders                

77 (100)                                       

n(%) 

Unexposed 

Refused                       

15 (100)                                        

n(%) 

Unexposed                               

Non-

Responders              

241 (100)                             

n(%) 

Mean age (SD) 30.8 (5.4) 30.3 (4.7) 30.8 (3.9) 32.9 (3.5) 31.3 (4.2) 

Marital Status           

Single, never married 0 (0.0) 3 (13.0) 4 (5.2) 1 (6.7) 24 (9.9) 

Married or partnered 9 (100.0) 20 (87.0) 72 (93.5) 14 (93.3) 207 (85.9) 

Separated/divorced 0 (0.0) 0 (0.0) 1 (1.3) 0 (0.0) 10 (4.2) 

Widowed 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

Education           

Highest level of schooling (Less than High School) 0 (0.0) 1 (4.4) 0 (0.0) 0 (0.0) 5 (2.1) 

Highest level of schooling (High School Graduate 

(diploma or GED)) 0 (0.0) 4 (17.4) 2 (2.6) 1 (6.7) 22 (9.1) 

Highest level of schooling (Completed some 

college credit, but no degree) 1 (11.1) 2 (8.7) 12 (15.6) 2 (13.3) 22 (9.1) 

Highest level of schooling (Associate's Degree) 2 (22.2) 3 (13.0) 5 (6.5) 0 (0.0) 17 (7.1) 

Highest level of schooling (Bachelor's Degree) 5 (55.6) 8 (34.8) 32 (41.6) 8 (53.3) 109 (45.2) 

Highest level of schooling (Master's, Professional, 

or Doctoral Degree) 1 (11.1) 5 (21.7) 26 (33.8) 4 (26.7) 66 (27.4) 

Co-morbid Conditions       

 

  

Has anxiety (with Dx) 2 (22.2) 7 (30.4) 12 (15.8) 2 (13.3) 55 (22.9) 

Has chronic fatigue syndrome (with Dx) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (0.4) 

Has depression (with Dx) 3 (33.3) 6 (27.3) 21 (27.3) 2 (13.3) 59 (24.6) 

Has fibromyalgia (with Dx) 0 (0.0) 0 (0.0) 1 (1.3) 0 (0.0) 1 (0.4) 

Has irritable bowel syndrome (with Dx) 1 (11.1) 2 (8.7) 4 (5.2) 1 (6.7) 8 (3.4) 

Has interstitial cystitis (with Dx) 0 (0.0) 0 (0.0) 1 (1.3) 0 (0.0) 2 (0.8) 

Has migraines (with Dx) 2 (22.2) 4 (17.4) 13 (16.9) 0 (0.0) 33 (13.8) 

Has Temporomandibular Joint Disorder (TMJ) 

(with Dx) 1 (11.1) 3 (13.6) 9 (11.7) 0 (0.0) 18 (7.5) 
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Approximately half of the women lost to follow-up reported a history of depression 

diagnosed by a doctor. The other groups of responders and non-responders only had an incidence 

of depression up to 33.3%.  The highest incidence of women with anxiety was also among those 

women who were lost to follow-up.  All of the exposed responders lost to follow-up had been 

diagnosed with anxiety, as were 33.3% of the unexposed responders lost to follow-up.  The other 

groups of women in this study averaged only 20.9% diagnosed with anxiety.  Migraines were 

also much more prevalent among the women who were lost to follow-up when compared with 

the other women in the study.  More than 33.3% of the women lost to follow-up reported a 

diagnosis of migraines, while less than 22.2% of the other women invited to participate in the 

VPREG study reported this diagnosis. 

Discussion 

In most situations, investigators do not have access to basic demographic or health-

related data on non-responders.  Therefore, one strength of our study is the high level of 

information that we had for these non-responders.  For the demographic and co-morbid 

characteristics that we examined, we had an approximately equal proportion of data for the 

responder and non-responder groups.  That is to say, we had data on approximately 100% of the 

women who responded to the VPREG study and the women who were non-responders for the 

VPREG study.  There were women who chose not to answer specific individual questions, 

providing a certain level of item non-response, but none of the women we investigated had unit 

non-response, or did not return the original survey.  This rich sampling frame for assessing the 

non-response bias allows for us to make generalizations that accurately reflect the characteristics 

of pregnant women with and without vulvodynia who did or did not respond to our study. 
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Education appeared to be a demographic variable that affected study participation among 

this population of women.  We found that the responders had completed a higher level of 

education than the non-responders.  These data are similar to the findings in Madigan et al. 

where responder cases of younger women with breast cancer were more highly educated than 

non-responder cases
6
.  Etter and Perneger hypothesized that people with a higher level of 

education may understand more readily the contributions that survey research can make, 

therefore may participate more willingly
5
. 

A second category that may have affected participation rates was marital status.  We 

found that more of the responders were married than were the non-responders.  Ewertz et al. 

found similar evidence showing that responders were more likely to be married than non-

responders
7
.  Holt et al. noted that unmarried women were significantly more likely to be non-

responders than married women
4
.  As Holt hypothesized, it is possible that being unmarried and 

pregnant or a new mother may be indicative of a living situation making response to a survey 

more difficult. 

None of the other demographics differed greatly across the groups.  Of the co-morbid 

conditions examined in the Women’s Health Survey, only anxiety was somewhat more prevalent 

among the unexposed non-responders when compared to the unexposed enrolled responders.  

None of the other co-morbid conditions showed much variation between the groups of 

unexposed enrolled responders and unexposed non-responders.  

This was not the case when looking at the two groups of women lost to follow-up and 

other women invited to participate in the study.  The high number of women with depression 

who were lost to follow-up could be indicative that this co-morbid condition influences selection 

bias away from initial non-response, but instead toward non-response after some of the survey 
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has been completed.  Littman et al. had similar findings in their prospective cohort.  They found 

that people with a major depressive disorder were less likely to participate in a follow-up survey 

than people without a major depressive disorder
8
. 

High prevalence of anxiety among the women lost to follow-up may indicate that women 

who were uncomfortable with the survey questions were more likely to discontinue their 

participation.  Peat et al. found that people with anxiety were more likely to be non-responders
3
, 

which is similar to our findings. 

The higher rate of diagnosed migraines among the women lost to follow-up may be an 

indicator of other conditions that often coincide with migraines.  Moschiano et al. report that 

depression and migraines often are co-morbid due to a possible common mechanism
9
.  While 

migraines themselves may not be indicative of a responder being lost to follow-up, they may 

indicate other conditions that may have not been diagnosed. 

Other characteristics that may have been helpful to examine in determining differences 

between responders and non-responders are primary language, income level, and parity.  Women 

with a different primary language than English may be less likely or less able to complete a 

survey offered only in English.  Examining income could possibly have been beneficial because 

other studies have found that survey responders generally have a higher income level than non-

responders
4
.  In a pregnancy cohort, investigating parity may demonstrate a correlation between 

high parity and low response.  This could be due to a lack of time among those with a greater 

number of children or could show an association between low education and high reproduction. 

Our study is a description of non-response in a cohort study of vulvar pain during 

pregnancy.  Results from this study will inform the study investigators, as well as the 

reproductive epidemiology field, that there is little difference in the general population and the 



Factors Associated with Non-Response in a Population-Based Pregnancy Cohort 

Filipi, Jennifer 

 

9 

 

sample population with regards to demographic variables.  The few possible differences to be 

aware of are a differing level of education attained and marital status.  It would be beneficial to 

determine a method of conducting surveys that would include these women.  An explanation of 

why the survey is being conducted and what the researchers hope to learn from an individual’s 

responses may help participants with less education understand why it is important to respond.  

This would address the hypothesis that people with less education have less of an understanding 

of why participation in a study is valuable.  The hypothesis that marital status is an indicator of a 

more challenging living style for mothers or future mothers can be addressed through greater 

incentives to participate in addition to a thorough explanation of the need for participants.   

We also found that women with a history of migraine headaches and anxiety were less 

likely to be retained in our study.  Retaining the women with these conditions is important for 

study analysis and should be addressed in future studies.  Anxiety is often found in conjunction 

with various other conditions and is frequently shown through unwillingness to share personal 

information.  The lack of retention for these women can be attended to through greater incentives 

to participate and an explanation of the importance of continued participation given with each 

survey.  Migraine headaches may be an indication of other conditions and could be addressed 

much like anxiety.   
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