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Abstract 23 

Background: Information concerning the health-related quality of life (HRQoL) 24 

consequences of colposcopy is limited, particularly over time. In a longitudinal study, we 25 

investigated women’s HRQoL at 4, 8 and 12 months post-colposcopy and the factors 26 

associated with this.  27 

Methods: Women attending colposcopy at two large hospitals affiliated with the national 28 

screening programme in Ireland were invited to complete questionnaires at 4, 8 and 12 29 

months post-colposcopy. HRQoL was measured using the EQ-5D-3L and compared across a 30 

range of socio-demographic, clinical and attitudinal variables. A mixed-effects logistic 31 

multivariable model was employed to investigate associations between these variables and 32 

low HRQoL.  33 

Results: Of 584 women initially recruited, 429, 343 and 303 completed questionnaires at 4, 8 34 

and 12 months, respectively. The mean overall HRQoL score for the sample across all time 35 

points was 0.90 (sd=0.16). Approximately 18% of women experienced low HRQoL at each 36 

of the three time points. In multivariable testing, over the entire 12-month follow-up period, 37 

non-Irish nationals (OR=8.99, 95% CI 2.35-34.43) and women with high grade referral 38 

cytology (OR=2.78, 95% CI 1.08-7.13) were at higher odds of low HRQoL. Women who 39 

were past (OR=0.20, 95% CI 0.07-0.58) or never (OR=0.42, 95% CI 0.16-1.12) smokers 40 

were at lower odds of low HRQoL than current smokers. As women’s satisfaction with their 41 

healthcare increased their odds of experiencing low HRQoL fell (OR per unit increase=0.51, 42 

95% CI 0.34-0.75). 43 

Conclusions: Women’s HRQoL did not change over the 12 months post-colposcopy, but 44 

some subgroups of women were at higher risk of experiencing low HRQoL. These subgroups 45 

may benefit from additional support.  46 

Keywords: Health-related quality of life, colposcopy, cervical screening, longitudinal study 47 

design 48 

  49 



 
 

Introduction 50 

Cervical cancer screening is effective in reducing incidence and mortality from cervical 51 

cancer among target populations [1]. To ensure effectiveness of screening, women who 52 

receive positive cytology test results require follow-up investigation, usually a hospital-based 53 

colposcopy. Colposcopy is a very common procedure with 171,874 women undergoing 54 

colposcopy for the first time in England in 2018[2].  55 

 56 

Colposcopy and its related interventions (e.g. biopsies of any areas of the cervical 57 

transformation zone that appear abnormal, or treatment to remove abnormal cervical cells) 58 

are associated with distress and anxiety in women before and during the procedure(s) [3]. 59 

Concerns around cancer, sex and fertility can also persist after coloscopy and 60 

relatedinterventions [4-8].While an extensive body of literature exists on these dimensions of 61 

quality of life, there is considerably less evidence on validated health-related quality-of-life 62 

(HRQoL) measures, particularly those that are typically used to impute quality-adjusted life 63 

years (QALYS) in health economic evaluations, such as the widely-used EuroQol EQ-5D 64 

instrument [9]. Information is also limited on factors associated with HRQoL in women 65 

following colposcopy and related procedures and how colposcopy related HRQoL varies over 66 

time [10]. What evidence does exist, particularly from longitudinal studies, is often based on 67 

small samples [6, 11, 12] or includes only women with low-grade abnormal cytology [13]. 68 

While it could be hypothesised, given the relationship between  anxiety and undergoing 69 

colposcopy, that the procedure would negatively impact HRQoL, it is difficult to draw such 70 

conclusions from the existing literature with some studies finding little to no relationship 71 

between receipt of colposcopy and HRQoL [6, 11], others a modest positive relationship [13] 72 

and still others a negative relationship, albeit short-term [12]. 73 

 74 



 
 

The discovery of the causal relationship between infection with certain high-risk strains of 75 

human papillomavirus (HPV) and cervical neoplasia [14]has transformed cervical cancer 76 

prevention. Many screening programmes have introduced (or intend to introduce) HPV 77 

testing as their primary screening tool instead of cytology-based testing and many countries 78 

offer vaccination against certain HPV types to young adolescents [15]. To determine how 79 

best to implement cervical cancer prevention in this changing context, the cost-effectiveness 80 

of these newer strategies are being assessed [16-18]. Consequently, new estimates of HRQoL 81 

for use in the calculation of QALYs would appear timely. Although primary HPV screening 82 

has been adopted by programmes, colposcopy is likely to remain a central pillar of follow-up 83 

of women with abnormal screening tests into the future. 84 

 85 

The current study aimed to: (1) assess how women’s HRQoL changes over the 12 months 86 

following colposcopy; (2) provide mean utility scores for different clinical and socio-87 

demographic subgroups for use in (future) cost-effectiveness modelling; and (3) investigate 88 

the factors associated with low HRQoL in the year after colposcopy, as this may identify 89 

subgroups of women who could benefit from additional interventions or supports. 90 

 91 

 92 

 93 
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Methods 98 

Setting 99 

The study setting was Ireland, which has a mixed public–private healthcare system. The 100 

national cervical screening programme (CervicalCheck) was introduced in 2008, offering free 101 

cervical cytology tests and follow-up, if needed, to women aged 25–60 years. Women with 102 

two or more low-grade abnormal cervical cytology test results, or one high-grade result, were 103 

referred for colposcopy in a clinic affiliated with the screening programme located in one of 104 

15 maternity hospitals throughout Ireland. 105 

Participants and procedures 106 

Women attending two large colposcopy clinics in Dublin, Ireland (The Coombe Women and 107 

Infants University Hospital and the National Maternity Hospital) were recruited to the study 108 

between September 2010-July 2011. Women were eligible if they were referred to 109 

colposcopy because of an abnormal cytology test result in the context of routine screening. 110 

They were eligible irrespective of the management they received at their initial clinic 111 

appointment (i.e. colposcopy only, loop excision, or another form of intervention or 112 

treatment) or subsequent follow-up. The exclusion criteria for the study were pregnancy at 113 

recruitment or treatment for previous cervical abnormalities. A member of the research team 114 

(CW) approached women at the clinics and invited them to participate in the study. For 115 

reasons relating to the clinical and operational circumstances prevailing in the two 116 

recruitment centres, it was not possible to consecutively approach all women attending 117 

clinics. The women were given a study information sheet with more details about the 118 

research. Interested women signed a consent form and returned it to the research team and 119 

were mailed questionnaire packs to complete at 4, 8 and 12 months after their clinic visit.  120 



 
 

 121 

The women received no reward or payment for being recruited to the study, however, women 122 

who took part in the study and completed at least one of the questionnaires were offered the 123 

chance to enter into a prize draw to win one of two €150 high street shopping vouchers. 124 

Offering modest incentives such as these has been shown to be the most effective way of 125 

maximizing response rates [19]. Women were not be told about this incentive until they 126 

received their first (~4 month) questionnaire so that it did not affect their willingness to 127 

consent to the study. Ethical approval was obtained from the ethics committees of the 128 

Coombe Women and Infants University Hospital (ref:21-2006) and the National Maternity 129 

Hospital, Dublin (no reference number given). 130 

Assessment of health-related quality of life  131 

HRQoL was measured using the EuroQol EQ-5D 3L [9] included as part of the psychosocial 132 

questionnaire administered at 4,8 and 12 months after the women’s initial colposcopy 133 

appointment. The EQ-5D is a widely used instrument for measuring HRQoL, particularly for 134 

health technology assessments (HTAs) and other economic evaluations. A broader 135 

description of the instrument can be found in the EuroQol Research Foundation’s User Guide 136 

[20]. The EQ-5D consists of five dimensions: mobility; self-care; usual activities; 137 

pain/discomfort; and anxiety/depression. Each of these dimensions has three response levels 138 

consisting of 1 ‘no problems’, 2 ‘some problems’ and 3 ‘extreme problems’. These responses 139 

can be linked to utility values ranging from 0-1 (death-full health).  No Irish value set is 140 

available, consequently health states were valued using value sets for the UK [21]. 141 



 
 

The distribution of the HRQoL index values was discrete and non-normal. For modelling 142 

purposes, therefore, we defined low HRQoL as a response of “3” in at least one dimension or 143 

an answer of “2” in at least two dimensions.  144 

 145 

Assessment of potential predictors of health-related quality of life  146 

Information on potential predictors of low HRQoL was obtained from the four-month 147 

questionnaire, which contained questions on a range of socio-demographic and lifestyle 148 

factors [4, 7]. Women’s satisfaction with life and general healthcare were assessed by means 149 

of items adapted from McCaffery et al [22]. Colposcopy clinic records were used to provide 150 

information on colposcopy referral cytology, initial colposcopic impression, initial 151 

management and histology result. Clinical data were extracted from women’s records at the 152 

four month timepoint. 153 

 154 

Statistical Analyses 155 

Analyses were conducted in Stata 12. Mean HRQoL scores at each follow-up time point (i.e. 156 

4, 8 and 12 months were computed overall and for a range of key socio-demographic and 157 

clinical variables.   158 

Because we had longitudinal data, a mixed-effects logistic multivariable regression model 159 

was used to explore associations between socio-demographic, clinical and attitudinal 160 

variables and low HRQoL. This allowed inclusion of all observations across all points [23]. 161 

Variables that were significant at the 5% level in univariate logistic analysis were included in 162 

initial multivariable analysis and Wald tests used to determine which remained significant 163 



 
 

once other independent variables were included. The final model only included variables that 164 

remained statistically significant. Time-point was included in all models, in order to test for a 165 

temporal trend in low HRQoL. 166 

As sensitivity analyses, we re-ran the final model with utility scores as a continuous 167 

dependent variable in a mixed-effects linear model. We also changed the specification of 168 

“low” HRQoL so that it included women in the bottom three quartiles and re-ran the final 169 

model. These alternative analyses did not change the variables that attained statistical 170 

significance, nor the direction of their relationship with “low” HRQoL (data not shown).  171 

Our study conformed with the Strengthening the Reporting of Observational Studies in 172 

Epidemiology (STROBE) statement [24]. A copy of the completed STROBE checklist for 173 

this study is available in supplementary file [Online Resource 1]. 174 

 175 

Results 176 

Characteristics of participants 177 

Of 584 women who consented to participate in the study: 429 (73%); 343 (59%) and 303 178 

(52%) completed questionnaires at 4, 8 and 12 months post-colposcopy respectively. 179 

Women’s socio-demographic, clinical lifestyle and attitudinal characteristics at four months 180 

are summarised in Table 1.   181 

Temporal trends in HRQoL post-colposcopy 182 

Mean overall HRQoL was static at 0.90 across all three time points (standard deviation 183 

(SD)=0.16 at 4 and 8 months and 0.14 at 12 months). Table 2 details the mean HRQoL scores 184 



 
 

over time by several key clinical and socio-demographic characteristics. While broadly 185 

HRQoL appeared similar across groups, those without tertiary education had lower mean 186 

HRQoL than those who had. Those who had undergone large loop excision of the 187 

transformation zone (LLETZ) had lower HRQoL than those who had not and those with a 188 

medical card (which is available to those with limited means and provides free healthcare in 189 

the public system) had lower HRQoL than those who did not.  190 

75 (18%) women were classified as having “low” HRQoL at four months post colposcopy. 191 

This percentage was unchanged at 8 months (n=57;18%) and 12 months (n=50;18%) post-192 

colposcopy. 193 

Factors that influence HRQoL over 12 months post colposcopy 194 

The results of univariate analysis of associations between socio-demographic, clinical and 195 

attitudinal variables and low HRQoL testing are presented in Table 3. In the multivariable 196 

model (Table 4), nationality, the woman’s referral cytology, smoking status and satisfaction 197 

with healthcare were significantly related to low HRQoL. The odds of having low HRQoL in 198 

non-Irish women were almost nine times higher than for Irish women (adjusted OR=8.99, 199 

95% CI 2.35-34.43).  Odds of low HRQoL was also more than two and half times higher for 200 

women referred for colposcopy on the basis of a high-grade cytology result (OR=2.78, 95% 201 

CI 1.08-7.13). Conversely, women who were either past smokers or who never smoked were 202 

at significantly lower odds of experiencing low HRQoL compared to current smokers (past vs 203 

current smoker: OR=0.20, 95% CI 0.07-0.58; never vs current smoker: OR=0.42, 95% CI 204 

0.16-1.12). Higher levels of satisfaction with general healthcare received were associated 205 

with a lower odds of low HRQoL; with every unit increase in satisfaction on a Likert scale of 206 

1-10 (where 10 indicated complete satisfaction), the odds of experiencing low HRQoL were 207 

reduced by approximately one half (OR=0.51, 95% CI 0.34-0.75).  208 



 
 

Discussion 209 

In this longitudinal study we found no discernible change in women’s HRQoL over the 12 210 

months post colposcopy; mean HRQoL values were identical at each time point as was the 211 

proportion of women with low HRQoL. In multivariable analysis, we identified two 212 

subgroups of women at higher odds of experiencing low HRQoL: (1) non-Irish women and 213 

(2) women with high-grade abnormal referral cytology. We also found that women who were 214 

not current smokers were less likely to experience low HRQoL and that as women’s 215 

satisfaction with their healthcare increased, their odds of experiencing low HRQoL 216 

decreased.  217 

Temporal trends in HRQoL post-colposcopy 218 

Over the course of the three follow-up time points, mean HRQoL remained stable and high at 219 

0.90. It is likely that the high index score reflects the relatively young age distribution of our 220 

study population; EQ-5D Index scores have been shown to decrease with age and younger 221 

respondents report better health statusn [25]. The pattern of little change over time is in 222 

keeping with most of the (limited) literature in this area. Korfage et al [12] found that both 223 

EQ-5D and EQ-VAS (a visual analogue scale running from 1-100) scores were similar at 1, 3 224 

and 6 months post-colposcopy. Similarly, while Whynes et al [13] found some differences 225 

across time, none of these were greater than the minimum important difference for the EQ-226 

VAS [26]. Heinonen et al [11] found that HRQoL was worse at 12 months than at baseline, 227 

but this may, in part, be because they used a more sensitive instrument to assess outcomes 228 

[27-29].  The issue of (lack of) sensitivity with respect to the EQ-5D-3L, has been 229 

documented before [28, 29]; this may also be an issue in the context of investigation and 230 

treatment of abnormal cervical cytology [30].   231 

 232 



 
 

Factors that influence HRQoL over 12 months post colposcopy 233 

Women whose referral cytology indicated moderate or severe dyskaryosis (i.e. “high-grade”) 234 

were more likely to be report responses on the EQ-5D consistent with low HRQoL than 235 

women referred to colposcopy with (multiple) low-grade results. This finding appears new to 236 

the literature. Neither Heinonen et al [11] nor Korfage et al [12] found evidence of a 237 

relationship between HRQoL and women’s original cytological abnormality. However, in 238 

both of these studies the numbers of women in the groups with different referral cytology 239 

were substantially smaller than those in our study. In a study of women with low-grade 240 

referral cytology, Whynes et al [13] found a relationship between colposcopy plus LLETZ 241 

management (compared to colposcopy only and colposcopy plus punch biopsies) and lower 242 

HRQoL at some follow-up time points. This association suggests that it is possible our 243 

finding reflects women with high-grade cytology being more likely, than those with low-244 

grade cytology, to have underlying cervical intraepithelial neoplasia (CIN) grade 2/3 and 245 

undergo LLETZ. Women with high-grade cytology are also more likely to have undergone 246 

additional follow-up procedures. We did not have information on any interventions or 247 

procedures after the initial colposcopy appointment, and this is a limitation of the study.  248 

We and others have shown that colposcopy itself, and attending for follow-up, can have an 249 

adverse psychological impact on women with high grade findings, causing significant 250 

anxiety, distress and worries which may be long lasting [31-33]. It is possible that these 251 

adverse psychological effects translate into decrements in HRQoL. For example, Whynes et 252 

al. [34] found the EQ-5D to be responsive to differing degrees of HADS-assessed anxiety and 253 

depression among a large sample (n=3119) of UK women with low grade cervical 254 

abnormalities detected through screening. In that study, a higher likelihood of HADS‐255 

identified anxiety and/or depression was associated with significantly lower EQ‐5D index. 256 



 
 

This suggests that our observed association between high grade dyskaryosis and low HRQoL 257 

may reflect more worries, distress or anxiety in that group. 258 

In a previous study analysing this population, non-Irish women were found to be at increased 259 

risk of anxiety after colposcopy [4] and our analysis here finds the same pattern with HRQoL 260 

(i.e. non-Irish women were significantly more likely to be considered to have low HRQoL in 261 

the 12 months after colposcopy than Irish women). To the best of our knowledge, our study is 262 

the first to show this relationship with HRQoL after colposcopy. Disparities in cervical 263 

screening participation among immigrants compared with general population women (e.g. in 264 

Finland and England) have been well documented [35-37], but less is known about the 265 

impacts of screening participation in migrants compared to native populations. The previous 266 

cervical screening history of the women included in our study (both Irish and non-Irish) was 267 

not available. However, it seems unlikely that lack of previous access to screening among 268 

non-Irish women would explain our findings, as all but seven of the thirty-nine non-Irish 269 

women were from another OECD country, and would likely have had some access to smear 270 

tests. Referral cytology was not associated with nationality (p=0.581), and the model was 271 

adjusted for this, so this cannot explain the finding either. The number of non-Irish women in 272 

our study population was broadly in line with the number expected based on the nationality 273 

of people resident in Ireland [38]. Historically, the largest group of non-Irish nationals were 274 

UK citizens, but more diverse migration patterns mean that increasingly, non-Irish women 275 

may not speak good English. This may impede them in navigating the healthcare system and 276 

limit their understanding of information about their colposcopy. The Irish cervical screening 277 

programme has produced information leaflets in 11 languages, but these do not include 278 

information about colposcopy and follow-up, nor is information in a suitable language likely 279 

to be the only thing needed to enable a migrant to understand and navigate, and feel confident 280 

within, an unfamiliar healthcare system. More culturally appropriate screening and follow-up 281 



 
 

literature for non-Irish women is needed for women who have limited English. In addition, 282 

more support, and assistance with patient navigation, for non-Irish women, could help reduce 283 

the risk of low HRQoL in such women following colposcopy.  284 

Satisfaction with healthcare also determined whether women reported EQ-5D responses 285 

considered to indicate low HRQoL in the 12 months post colposcopy. While evidence on the 286 

relationship between satisfaction with healthcare and HRQoL is comparatively sparse, a 287 

review by Bamm et al. [39] and colleagues of people living with chronic conditions found a 288 

generally positive relationship between HRQoL and satisfaction with care, consistent with 289 

our findings.   290 

In terms of our final predictor of HRQoL, the observed association between current smoking 291 

and low HRQoL measured by the EQ-5D is consistent with relationships in the general 292 

population [40-42], though it is possible that this finding reflects uncontrolled confounding 293 

by comorbidities; smokers have higher prevalence of comorbidities than non-smokers [43].  294 

However, given the young age profile of participants (approximately 70% of participants 295 

were aged forty or younger) and the exclusion of women managed for previous cervical 296 

abnormalities, it is likely that the number of women with significant comorbidities would be 297 

small. There was a greater  proportion of current smokers among women with high-grade 298 

disease compared to those with low-grade disease in our study (44% vs 29%) and smoking 299 

status and referral cytology result were significantly associated (p=0.018). Previous studies 300 

have observed an association between being a current smoker and low HRQoL [41,42]. 301 

However, in our model the effect of smoking was adjusted for referral cytology, so this 302 

cannot account for the observed association with smoking. The likelihood of regression of 303 

cervical precancerous lesions is significantly lower among women who smoke than in never-304 

smokers [44] and women who smoke are more likely to require follow-up visits to 305 



 
 

colposcopy clinics and require further treatments to remove cervical abnormalities compared 306 

to non-smokers [45]. This may explain our findings.  307 

HRQoL, colposcopy and the implications for cost-effectiveness modelling 308 

Many healthcare systems are re-evaluating the cost-effectiveness of cervical cancer screening 309 

protocols. Accurate estimates of HRQoL are of great importance to this process. The 310 

numbers of women involved in screening and follow-up are large, meaning that it is arguably 311 

more important to have robust HRQoL data for these health states than for states for which 312 

HRQoL might be lower, but which affect fewer women (e.g. cancer). To the best of our 313 

knowledge, our study represents one of the very few longitudinal studies on HRQoL of 314 

follow-up and which provides QALY weights for use in economic analyses. We have 315 

reported weights both by treatment received and also by histological finding. Ours is one of 316 

the few studies to do both. With respect to treatment received results are largely in keeping 317 

with the available literature. Whynes et al [13], for example,  found mean QALY weights for 318 

women who had received a colposcopy (0.906), a colposcopy with biopsy (0.912) and 319 

LLETZ (0.919). These values are close to our own (0.92-0.89, 0.91 and 0.86-0.89 320 

respectively). Our QALY weights by histology are also similar to those found in other studies 321 

[12, 46]. While there were not a sufficient number of women in our sample who had 322 

developed a cancer to report reliable weights for cervical cancer, we feel that these weights 323 

will be of use to cost-effectiveness modellers. 324 

 325 

 326 

 327 

 328 



 
 

Strengths and limitations 329 

Our study is one of only a handful to examine the predictors of low HRQoL in the year after 330 

colposcopy employing a longitudinal study design. With the exception of one UK trial [47], 331 

which only included women with low-grade cytology, our study is also the largest to have 332 

investigated HRQoL after-effects of colposcopy and related interventions. As a generic 333 

questionnaire, the comparative lack of sensitivity of the EQ-5D-3L (and potential 334 

ceiling/floor effects) [48] might mean some factors that concern women following 335 

colposcopy, such as worries about fertility, sex and cancer [4, 49, 50], are not adequately 336 

captured by the instrument. In terms of the explanatory variables considered in the study, 337 

women’s clinical data (e.g. initial management received) was extracted from colposcopy 338 

clinic records at 4 months  and we lacked information on any procedures that happened 339 

between then and 12 months. The other variables explored for associations with HRQoL also 340 

related to the 4-month time point; if these changed during follow-up the results may be 341 

impacted by some non-differential misclassification. Related to this, although life events have 342 

been shown to have a modest impact on HRQoL [51], we did not collect information on these 343 

or some other variables that influence HRQoL (such as social support) [52], meaning there is 344 

a possibility of some uncontrolled confounding.  345 

Women were recruited from only two colposcopy clinics, both were part of the 346 

CervicalCheck screening programme. However, the hospitals in which they were located 347 

serve large numbers of patients from diverse backgrounds. For logistical reasons related to 348 

running a research study within busy hospital clinics, we were not able to systematically 349 

approach every woman in every clinic. It is possible that some particular groups of women 350 

were not approached (e.g. those visibly upset). While the way the women who took part in 351 

the study were recruited may affect overall estimates of HRQoL (i.e. we may have 352 

overestimated this), internal comparisons within the study population will not necessarily be 353 



 
 

impacted. Women who completed and returned at least one of the three questionnaires were 354 

offered the chance to enter into a prize draw to win one of two high street shopping vouchers. 355 

While modest incentives such as these are effective in improving questionnaire response rates 356 

[19], we cannot entirely preclude the possibility that they influenced (directly or indirectly) 357 

HRQoL as measured in the  study participants However, the authors are unaware of any 358 

empirical evidence to support this; indeed most studies show that incentives have no effect on 359 

quality of response, sample composition or response distributions [53].  360 

 361 

Conclusion 362 

While mean HRQoL the proportion of the sample considered to have low HRQoL, remained 363 

static over 12 months following colposcopy, some subgroups of women were at greater risk 364 

of low HRQoL. In particular non-Irish women and women whose referral cytology was high-365 

grade had a significantly greater chance of low HRQoL. As well as providing information to 366 

inform cost-effectiveness analyses, our findings may aid policymakers, service providers and 367 

patient advocacy groups to better target supports and advice for women who have received a 368 

colposcopy thereby minimising the risk of them experiencing low health-related quality of 369 

life. 370 



 

 
 

Declarations 

Acknowledgements 

This study was undertaken as part of the CERVIVA research consortium (www.cerviva.ie). 

We thank the women who completed questionnaires. We are grateful to the clinicians and 

nurses and staff at the two colposcopy centres for facilitating this research. 

Author contributions 

AÓC analysed the data and wrote the paper. MOC conducted the survey, analysed the data 

and wrote the paper. KOB analysed the data and wrote the paper. JOL, CM, TD and GF 

conceived and designed the experiments and wrote the paper. JM conducted the survey and 

wrote the paper. WP and CR conceived and designed the experiments and wrote the paper. 

CW conducted the survey and wrote the paper. LP conceived and designed the experiments 

and wrote the paper. LS conceived and designed the experiments, analysed the data and wrote 

the paper. All authors read and approved the manuscript 

Funding 

The data collection was funded by the Health Research Board, Ireland (HS-05-09). MOC 

(ICE 2011/2 and ICE 2015-1037, AÓC (HRA-HSR/2012/30) and CW (HRA-HSR/2012/30) ) 

were supported by grants from the Health Research Board. 

 

Compliance with ethical standards 

Conflict of interest 

The authors have no conflicts of interest relevant to this manuscript. 

Ethical approval  



 

 
 

Ethical approval was obtained from the ethics committees of the Coombe Women and Infants 

University Hospital (ref:21-2006; approval granted 27 April 2010) and the National Maternity 

Hospital, Dublin (no ref. number given; approval granted 26th October 2010).  

Informed consent 

Written informed consent was obtained from women interested in partaking in the study. 



 

 
 

References 

1. IARC (2005). IARC Handbooks of Cancer Prevention Volume 10 Cervix Cancer Screening. 
https://publications.iarc.fr/Book-And-Report-Series/Iarc-Handbooks-Of-Cancer-Prevention/Cervix-
Cancer-Screening-2005. Accessed 25 August 2020. 

2. PHE Screening (2019). Cervical Screening Programme England, 2018-19 – Report. 
https://digital.nhs.uk/data-and-information/publications/statistical/cervical-screening-annual/england--
-2018-19. Accessed 13 August 2020. 

3. Galaal K, Bryant A, Deane KH, Al-Khaduri M, Lopes AD., (2011). Interventions for reducing 
anxiety in women undergoing colposcopy. Cochrane Database Syst Rev Online 12, CD006013. 

4. O'Connor, M., O'Leary, E., Waller, J., Gallagher, P., D'arcy, T., Flannelly, G., et al. (2016). Trends 
in, and predictors of, anxiety and specific worries following colposcopy: a 12-month longitudinal 
study. Psycho-oncology, 25(5), 597–604. https://doi.org/10.1002/pon.3980 

5. Sparić, R., Papoutsis, D., Kadija, S., Stefanović, R., Antonakou, A., Nejković, L., & Kesić, 
V.(2019). Psychosexual outcomes in women of reproductive age at more than two-years from 
excisional cervical treatment - a cross-sectional study. Journal of psychosomatic obstetrics and 
gynaecology, 40(2), 128–137. 

6. Hellsten, C., Sjöström, K., & Lindqvist, P. G. (2009). A longitudinal 2-year follow-up of quality of 
life in women referred for colposcopy after an abnormal cervical smear. European journal of 
obstetrics, gynecology, and reproductive biology, 147(2), 221–225. 
https://doi.org/10.1016/j.ejogrb.2009.09.002. 

7. O'Connor, M., O'Brien, K., Waller, J., Gallagher, P., D'Arcy, T., Flannelly, G., et al. (2017). 
Physical after-effects of colposcopy and related procedures, and their inter-relationship with 
psychological distress: a longitudinal survey. BJOG : an international journal of obstetrics and 
gynaecology, 124(9), 1402–1410. https://doi.org/10.1111/1471-0528.14671. 

8. Swancutt, D. R., Greenfield, S. M., Luesley, D. M., & Wilson, S. (2011). Women's experience of 
colposcopy: a qualitative investigation. BMC women's health, 11, 11. https://doi.org/10.1186/1472- 
6874-11-11. 

9. Rabin, R., & de Charro, F. (2001). EQ-5D: a measure of health status from the EuroQol Group. 
Annals of medicine, 33(5), 337–343. https://doi.org/10.3109/07853890109002087. 

10. Cullen, J., Schwartz, M. D., Lawrence, W. F., Selby, J. V., & Mandelblatt, J. S. (2004). Short-term 
impact of cancer prevention and screening activities on quality of life. Journal of clinical oncology : 
official journal of the American Society of Clinical Oncology, 22(5), 943–952. 
https://doi.org/10.1200/JCO.2004.05.191. 

11. Heinonen, A., Tapper, A. M., Leminen, A., Sintonen, H., & Roine, R. P. (2013). Health-related 
quality of life and perception of anxiety in women with abnormal cervical cytology referred for 
colposcopy: an observational study. European journal of obstetrics, gynecology, and reproductive 
biology, 169(2), 387–391. https://doi.org/10.1016/j.ejogrb.2013.03.033. 

12. Korfage, I. J., Essink-Bot, M. L., Westenberg, S. M., Helmerhorst, T., Habbema, J. D., & van 
Ballegooijen, M. (2014). How distressing is referral to colposcopy in cervical cancer screening?: a 
prospective quality of life study. Gynecologic oncology, 132(1), 142–148. 
https://doi.org/10.1016/j.ygyno.2013.11.001. 

13. Whynes, D. K., Sharp, L., Cotton, S. C., Cruickshank, M., Gray, N. M., Little, J., & Waugh, N. 
(2013). Impact of alternative management policies on health-related quality of life in women with 
low-grade abnormal cervical cytology referred for colposcopy. European journal of obstetrics, 
gynecology, and reproductive biology, 169(1), 88–92. https://doi.org/10.1016/j.ejogrb.2013.02.006. 



 

 
 

14. Bosch, F. X., Burchell, A. N., Schiffman, M., Giuliano, A. R., de Sanjose, S., Bruni, L., Tortolero-
Luna, G., Kjaer, S. K., & Muñoz, N. (2008). Epidemiology and natural history of human 
papillomavirus infections and type-specific implications in cervical neoplasia. Vaccine, 26 Suppl 10, 
K1–K16. https://doi.org/10.1016/j.vaccine.2008.05.064 

15. Nguyen-Huu, N. H., Thilly, N., Derrough, T., Sdona, E., Claudot, F., Pulcini, C., Agrinier, N., & 
HPV Policy working group (2020). Human papillomavirus vaccination coverage, policies, and 
practical implementation across Europe. Vaccine, 38(6), 1315–1331. 

16. Lew, J. B., Simms, K. T., Smith, M. A., Hall, M., Kang, Y. J., Xu, X. M., Caruana, M., Velentzis, 
L. S., Bessell, T., Saville, M., Hammond, I., & Canfell, K. (2017). Primary HPV testing versus 
cytology-based cervical screening in women in Australia vaccinated for HPV and unvaccinated: 
effectiveness and economic assessment for the National Cervical Screening Program. The Lancet. 
Public health, 2(2), e96–e107. https://doi.org/10.1016/S2468-2667(17)30007-5. 

17. Barré, S., Massetti, M., Leleu, H., & De Bels, F. (2017). Organised screening for cervical cancer 
in France: a cost-effectiveness assessment. BMJ open, 7(10), e014626. 
https://doi.org/10.1136/bmjopen-2016-014626. 

18.Termrungruanglert, W., Khemapech, N., Tantitamit, T., & Havanond, P. (2019). Cost effectiveness 
analysis of HPV primary screening and dual stain cytology triage compared with cervical cytology. 
Journal of gynecologic oncology, 30(2), e17. https://doi.org/10.3802/jgo.2019.30.e17.. 

19. Edwards, P. J., Roberts, I., Clarke, M. J., Diguiseppi, C., Wentz, R., Kwan, I., Cooper, R., Felix, 
L. M., & Pratap, S. (2009). Methods to increase response to postal and electronic questionnaires. The 
Cochrane database of systematic reviews, 3, MR000008. 
https://doi.org/10.1002/14651858.MR000008.pub4 

20. EuroQol Research Foundation. (2018). Eq-5D-3L User Guide. EuroQol Research Foundation. 
https://euroqol.org/wp-content/uploads/2019/10/EQ-5D-3L-User-Guide_version-6.0.pdf. Accessed 13 
August 2020. 

21. Szende A, Oppe M, Devlin NJ, EuroQol Group, editors. EQ-5D value sets: inventory, 
comparative review, and user guide. Dordrecht: Springer; 2007. 

22. McCaffery, K. J., Irwig, L., Turner, R., Chan, S. F., Macaskill, P., Lewicka, M., Clarke, J., 
Weisberg, E., & Barratt, A. (2010). Psychosocial outcomes of three triage methods for the 
management of borderline abnormal cervical smears: an open randomised trial. BMJ (Clinical 
research ed.), 340, b4491. https://doi.org/10.1136/bmj.b4491. 

23. Brown H, Prescott R., Applied Mixed Models in Medicine, in Statistics in Practice. 2006, John 
Wiley & Sons: West Sussex UK 

24. von Elm, E., Altman, D. G., Egger, M., Pocock, S. J., Gøtzsche, P. C., Vandenbroucke, J. P., & 
STROBE Initiative (2007). The Strengthening the Reporting of Observational Studies in 
Epidemiology (STROBE) statement: guidelines for reporting observational studies. Lancet (London, 
England), 370(9596), 1453–1457. https://doi.org/10.1016/S0140-6736(07)61602-X. 

25. Feng, Y., Devlin, N., & Herdman, M. (2015). Assessing the health of the general population in 
England: how do the three- and five-level versions of EQ-5D compare?. Health and quality of life 
outcomes, 13, 171. https://doi.org/10.1186/s12955-015-0356-8. 

26. Pickard, A. S., Neary, M. P., & Cella, D. (2007). Estimation of minimally important differences in 
EQ-5D utility and VAS scores in cancer. Health and quality of life outcomes, 5, 70. 
https://doi.org/10.1186/1477-7525-5-70. 



 

 
 

27. Heiskanen, J., Tolppanen, A. M., Roine, R. P., Hartikainen, J., Hippeläinen, M., Miettinen, H., & 
Martikainen, J. (2016). Comparison of EQ-5D and 15D instruments for assessing the health-related 
quality of life in cardiac surgery patients. European heart journal. Quality of care & clinical outcomes, 
2(3), 193–200. https://doi.org/10.1093/ehjqcco/qcw002. 

28. Vartiainen, P., Mäntyselkä, P., Heiskanen, T., Hagelberg, N., Mustola, S., Forssell, H., 
Kautiainen, H., & Kalso, E. (2017). Validation of EQ-5D and 15D in the assessment of health-related 
quality of life in chronic pain. Pain, 158(8), 1577–1585. 
https://doi.org/10.1097/j.pain.0000000000000954. 

29. Sintonen H. (2001). The 15D instrument of health-related quality of life: properties and 
applications. Annals of medicine, 33(5), 328–336. https://doi.org/10.3109/07853890109002086. 

30. Payakachat, N., Ali, M. M., & Tilford, J. M. (2015). Can The EQ-5D Detect Meaningful Change? 
A Systematic Review. PharmacoEconomics, 33(11), 1137–1154. https://doi.org/10.1007/s40273-015-
0295-6. 

31. O'Connor, M., Waller, J., Gallagher, P., Martin, C. M., O'Leary, J. J., D'Arcy, T., Prendiville, W., 
Flannelly, G., Sharp, L., & Irish Screening Research Consortium (CERVIVA) (2015). Understanding 
Women's Differing Experiences of Distress after Colposcopy: A Qualitative Interview Study. 
Women's health issues : official publication of the Jacobs Institute of Women's Health, 25(5), 528–
534. https://doi.org/10.1016/j.whi.2015.05.009. 

32. O'Connor, M., Gallagher, P., Waller, J., Martin, C. M., O'Leary, J. J., Sharp, L., & Irish Cervical 
Screening Research Consortium (CERVIVA) (2016). Adverse psychological outcomes following 
colposcopy and related procedures: a systematic review. BJOG : an international journal of obstetrics 
and gynaecology, 123(1), 24–38. https://doi.org/10.1111/1471-0528.13462. 

33. Sharp, L., Cotton, S., Cruickshank, M., Gray, N., Smart, L., Whynes, D., Little, J., & TOMBOLA 
Group (2016). Impact of post-colposcopy management on women's long-term worries: results from 
the UK population-based TOMBOLA trial. The journal of family planning and reproductive health 
care, 42(1), 43–51. https://doi.org/10.1136/jfprhc-2015-101170. 

34. Whynes, D. K., & TOMBOLA Group (2009). Responsiveness of the EQ-5D to HADS-identified 
anxiety and depression. Journal of evaluation in clinical practice, 15(5), 820–825. 
https://doi.org/10.1111/j.1365-2753.2008.01102.x. 

35. Idehen, E. E., Koponen, P., Härkänen, T., Kangasniemi, M., Pietilä, A. M., & Korhonen, T. 
(2018). Disparities in cervical screening participation: a comparison of Russian, Somali and Kurdish 
immigrants with the general Finnish population. International journal for equity in health, 17(1), 56. 
https://doi.org/10.1186/s12939-018-0768-2. 

36. Moser, K., Patnick, J., & Beral, V. (2009). Inequalities in reported use of breast and cervical 
screening in Great Britain: analysis of cross sectional survey data. BMJ (Clinical research ed.), 338, 
b2025. https://doi.org/10.1136/bmj.b2025. 

37. Vahabi, M., Lofters, A. K., Kopp, A., & Glazier, R. H. (2021). Correlates of non-adherence to 
breast, cervical, and colorectal cancer screening among screen-eligible women: a population-based 
cohort study in Ontario, Canada. Cancer causes & control : CCC, 32(2), 147–155. 
https://doi.org/10.1007/s10552-020-01369-y. 

38. Central Statistics Office. Census 2016 - Non-Irish nationals in Ireland. Cork; 2018. 
https://www.cso.ie/en/releasesandpublications/ep/p-cpnin/cpnin/. Accessed 01 September 2020 

39. Bamm, E. L., Rosenbaum, P., & Wilkins, S. (2013). Is Health Related Quality Of Life of people 
living with chronic conditions related to patient satisfaction with care?. Disability and rehabilitation, 
35(9), 766–774. https://doi.org/10.3109/09638288.2012.707746. 



 

 
 

40. Vogl, M., Wenig, C. M., Leidl, R., & Pokhrel, S. (2012). Smoking and health-related quality of 
life in English general population: implications for economic evaluations. BMC public health, 12, 
203. https://doi.org/10.1186/1471-2458-12-203. 

41. Maheswaran, H., Petrou, S., Rees, K., & Stranges, S. (2013). Estimating EQ-5D utility values for 
major health behavioural risk factors in England. Journal of epidemiology and community health, 
67(2), 172–180. https://doi.org/10.1136/jech-2012-201019. 

42. Orji, C. C., Ghosh, S., Nwaobia, O. I., Ibrahim, K. R., Ibiloye, E. A., & Brown, C. M. (2021). 
Health Behaviors and Health-Related Quality of Life Among U.S. Adults Aged 18-64 Years. 
American journal of preventive medicine, S0749-3797(20)30516-X. Advance online publication. 
https://doi.org/10.1016/j.amepre.2020.10.020. 

43. U.S. Department of Health and Human Services. (2014). The Health Consequences of Smoking: 
50 Years of Progress. A Report of the Surgeon General. Atlanta. 
https://www.ncbi.nlm.nih.gov/books/NBK179276/pdf/Bookshelf_NBK179276.pdf. Accessed 20 
August 2020. 

44. Matsumoto, K., Oki, A., Furuta, R., Maeda, H., Yasugi, T., Takatsuka, N., Hirai, Y., Mitsuhashi, 
A., Fujii, T., Iwasaka, T., Yaegashi, N., Watanabe, Y., Nagai, Y., Kitagawa, T., Yoshikawa, H., & 
Japan HPV And Cervical Cancer (JHACC) Study Group (2010). Tobacco smoking and regression of 
low-grade cervical abnormalities. Cancer science, 101(9), 2065–2073. https://doi.org/10.1111/j.1349- 
7006.2010.01642.x. 

45. Lamb, J., Dawson, S. I., Gagan, M. J., & Peddie, D. (2013). Cigarette smoking and the frequency 
of colposcopy visits, treatments and re-referral. Nursing praxis in New Zealand inc, 29(1), 24–33. 

46. Marcellusi, A., Capone, A., Favato, G., Mennini, F. S., Baio, G., Haeussler, K., Bononi, M., & 
HPV Italian Collaborative Study Group (2015). Health utilities lost and risk factors associated with 
HPV-induced diseases in men and women: the HPV Italian collaborative study group. Clinical 
therapeutics, 37(1), 156–167.e4. https://doi.org/10.1016/j.clinthera.2014.11.002 

47. Cotton, S. C., Sharp, L., Little, J., Duncan, I., Alexander, L., Cruickshank, M. E., Gray, N. M., 
Jenkins, D., Philips, Z., Robertson, A., Seth, R., & TOMBOLA group (2006). Trial of management of 
borderline and other low-grade abnormal smears (TOMBOLA): Trial design. Contemporary clinical 
trials, 27(5), 449–471. https://doi.org/10.1016/j.cct.2006.04.001. 

48. Brooks RG. The EuroQol Group after 25 years. Dordrecht; New York: Springer; 2013. 
http://public.eblib.com/choice/publicfullrecord.aspx?p=1030747. Accessed 20 August 2020. 

49. Gray, N. M., Sharp, L., Cotton, S. C., Masson, L. F., Little, J., Walker, L. G., Avis, M., Philips, Z., 
Russell, I., Whynes, D., Cruickshank, M., Woolley, C. M., & TOMBOLA group (2006). 
Psychological effects of a low-grade abnormal cervical smear test result: anxiety and associated 
factors. British journal of cancer, 94(9), 1253–1262. https://doi.org/10.1038/sj.bjc.6603086. 

50. Sharp, L., Cotton, S., Cruickshank, M., Gray, N. M., Harrild, K., Smart, L., Walker, L. G., Little, 
J., & TOMBOLA Group (2014). The unintended consequences of cervical screening: distress in 
women undergoing cytologic surveillance. Journal of lower genital tract disease, 18(2), 142–150. 

51. Pocnet, C., Antonietti, J. P., Strippoli, M. F., Glaus, J., Preisig, M., & Rossier, J. (2016). 
Individuals' quality of life linked to major life events, perceived social support, and personality traits. 
Quality of life research : an international journal of quality of life aspects of treatment, care and 
rehabilitation, 25(11), 2897–2908. https://doi.org/10.1007/s11136-016-1296-4 

52. Staniute, M., Brozaitiene, J., & Bunevicius, R. (2013). Effects of social support and stressful life 
events on health-related quality of life in coronary artery disease patients. The Journal of 
cardiovascular nursing, 28(1), 83–89. https://doi.org/10.1097/JCN.0b013e318233e69d 



 

 
 

53. Singer, E., & Ye, C. (2013). The Use and Effects of Incentives in Surveys. The Annals of the 
American Academy of Political and Social Science, 645, 112-141. doi:10.2307/23479084 


