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Abstract  

Objective: Measures of the impact of vasomotor symptoms (VMS) have been used as 

outcomes in clinical trials but have not been compared. This study compares the Hot Flush 

Rating Scale (HFRS), the Hot Flash Related Daily Interference Scale (HFRDIS) and the 

shorter Hot Flash Interference (HFI) scale.  

Methods: Baseline data from two studies included healthy women (menopause transition or 

postmenopause) and breast cancer patients, experiencing VMS. Participants completed 

questionnaires (sociodemographics, HFRS, HFRDIS, HFI, Work and Social Adjustment 

Scale (WSAS), depression (GAD7), anxiety (PHQ9) and use of medical services. 

Results: 169 women (129 with history of breast cancer and 40 without), aged 54.47 

(SD=9.11) took part. They had an average of 66 (SD=40.94) VMS per week, with mean 

HFRS problem rating of 6.53 (SD=1.99), HFRDIS score of 5.36 (SD=2.22) and HFI score of 

6.13 (SD=2.30). HFRS problem-rating, HFRDIS and HFI were significantly associated 

(r=0.61-0.85), had good internal reliability (alpha=0.76-0.91) and significant concurrent 

validity with mood, WSAS and use of medical services. VMS frequency was not associated 

with mood, WSAS nor use of medical services.  

Conclusion: The HFRS Problem-rating scale and the HFI are two brief, three-item measures 

that measure a similar concept of VMS interference/impact, with evidence of reliability and 

validity. 

 

 

Key words: Hot flashes, flushes, vasomotor symptoms, impact, interference, measures, 
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Health-related quality of life of women going through the menopause transition and post 

menopause, appears to be influenced by vasomotor symptoms (VMS), to a greater extent than 

stage of menopause per se.1-4 Moreover, it tends to be the impact of VMS, i.e. how much 

they interfere with life or how problematic they are perceived to be, rather than their 

frequency, that is associated with aspects of quality of life 3,5-7. Consequently, these variables 

have been considered as appropriate outcomes in clinical trials of treatments of VMS.8-18 

These patient reported outcomes are particularly relevant to evaluation of behavioural 

treatments which tend to target coping strategies, cognitive appraisal and functioning9,12-18 

For example, following a cognitive behaviour therapy (CBT) intervention for VMS, some 

participants reported that they still had VMS but they hardly noticed them.19  

Measures of impact include: the Hot Flush Rating Scale (HFRS)20, the Hot Flash 

Related Daily Interference Scale (HFRDIS)21 and the Hot Flash Interference (HFI).22  HFRS 

is a self-report measure of VMS frequency and problem-rating over the past week. The Hot 

Flush Rating Scale (HFRS) problem-rating is calculated as the mean of the scores on three 

Likert scales (scores range from 1–10) assessing the extent to which HFNS are problematic, 

distressing and causing interference in daily life. The Hot Flash Related Daily Interference 

Scale (HFRDIS)21, a 10-item questionnaire, assesses the impact of hot flushes on daily 

activities and quality of life in the past week, and the Hot Flash Interference (HFI)22 measure 

is a 3 item shortened version of the HFRDIS. The HFRS problem-rating scale tends to be 

used in UK and European trials, while the HFRDIS tends to be used in the USA, but they 

have been not been directly compared.  

 The current study aims to compare these three measures and to examine their 

interrelationships and concurrent validity in relation to work and social adjustment, anxiety, 

depressed mood and use of medical services (doctor visits).  
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     METHODS 

Participants  

 Women with variable menstrual cycles (menopause transition) or who were more than 

one year from their last menstrual period (post-menopause) who were having VMS were 

recruited from two sources: (i) baseline data from women who took part in an unpublished 

student project investigating attentional bias amongst women with VMS recruited via on line 

advertisement (referred to as ‘healthy women’ to distinguish from the breast cancer sample), 

and (ii) baseline data from a multicentre trial of Group CBT for women who had VMS 

following breast cancer treatment (MENOS4), recruited from breast cancer clinics.18 

Inclusion criteria: For both samples, English speaking women, 16 years old or older, having 

problematic VMS for at least 1 month and minimum frequency of 7 flushes per week were 

included. For the breast cancer sample, women with primary breast cancer or ductal 

carcinoma in situ (DCIS) who had completed all primary treatment (surgery and/or 

radiotherapy and/or chemotherapy but may still be receiving adjuvant endocrine therapy or 

Herceptin) were included. Exclusion criteria: non-English speaking women and/or with 

history of medical or psychiatric conditions that would affect their ability to participate. 

 All women were offered a screening assessment and if eligible and interested, were 

sent information, a consent form and a baseline questionnaire, which they completed and 

returned to the research team.  

 Ethical approval for the student project was obtained from Kings College London 

Research Ethics Committee (Research Ethics Committee Reference Number: PNM/11/12-

122) and for MENOS4 from National Research Ethics Service South Central - Hampshire A 

Research Ethics Committee and HRA (ref. [16]/SC/0364), University of Southampton 

Sponsored the study (sponsorship number: 19245). All participants provided written 

informed consent to participate and were free to withdraw at any time. 
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Measures 

 Sociodemographic information included age, ethnicity, relationship status (single, 

partner, married/cohabiting, divorced/widowed/separated), educational level (left school at 

16, or 18 or degree/professional qualifications), employment (working fulltime/part-time or 

not working). Healthy women (n=40) were also asked: How many times in the last 6 months 

have you visited your General Practitioner (GP)? How many times in the last 6 months have 

you visited a hospital doctor?  Have you ever sought help for menopause related problems 

(yes/no)? 

 The Hot Flush Rating Scale (HFRS)20 is a self-report measure of VMS frequency and 

problem-rating over the past week. VMS Frequency has significant correlations with diary 

recordings for hot flushes (r=0.97, p<0.001) and night sweats (r=0.94, p<0.001). 

HFRS Problem-rating is calculated as the mean of the scores on three Likert scales (scores 

range from 1–10) assessing the extent to which HFNS are problematic, distressing and 

causing interference in daily life. Higher scores indicate more problematic VMS. HFRS 

Problem-rating has good test–retest reliability (r=0.8) and internal consistency (alpha=0.87).  

 The Hot Flash Related Daily Interference Scale (HFRDIS), 21 a 10-item 

questionnaire, measures the impact of VMS on daily activities and quality of life in the past 

week. Items include: 1 Work (outside the home and housework), 2 Social activities (time 

with family/friends), 3 Leisure activities (time spent relaxing/doing hobbies), 4 Sleep, 5 

Mood, 6 Concentration, 7 Relations with others, 8 Sexuality, 9 Enjoyment of life, 10 Overall 

quality of life, rated on scales from 0 (do not interfere) to 10 (completely interfere); responses 

are averaged to range from 0 to 10 with higher scores indicating greater interference (score 

range 0–10). Internal consistency has been reported as high, Cronbach alpha= 0.92.21 

 The Hot Flash Interference (HFI) 22 is a 3-item scale (including items 4,5, and 6 from 

the HFRDIS assessing interference with sleep, mood and concentration) which is a shortened 
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validated version of the HFRDIS. Internal consistency alpha=0.82. 

 The Work and Social Adjustment Scale (WSAS)23 is a five-item scale that assesses 

functional impairment, i.e. an individual's ability to perform day-to-day activities including 

(1) work, (2) home management, (3) family and relationship interaction and (4) social and (5) 

private leisure activities, rated on an 8-point Likert scale (0=Not at all, 8=Very Severely). It 

provides the degree of impact of symptoms (VMS in this case) on a given activity.  Score 

range between 0 (no impairment) to 40 (very severe impairment). The WSAS had good 

internal consistency (Cronbach alpha ranging between .70 and .90).  

The Generalized Anxiety Disorder 7 (GAD7) Spitzer et al, 2006) is a seven-item 

screening and severity measure validated for anxiety disorders. Responses were on a 4 point 

Likert scale from 0 ‘not at all’ to 3 ‘nearly every day’. A total score was calculated for each 

participant with scores ranging from 0-4 indicating no anxiety, 5-9 mild anxiety, 10-14 

moderate anxiety and 15-21 as severe anxiety.  

The Patient Health Questionnaire 9 (PHQ9) (Kroenke et al, 2001) is a nine-item 

measure of depression with scores range from 0 to 27. Responses are on a 4 point Likert 

scales from 1 ‘not at all’ to 4 ‘nearly every day’. Depression severity is categorized as: 0-4 no 

depression, 5-9 mild depression, 10-14 moderate depression, 15-19 moderately severe and 

20-27 severe (Kroenke et al, 2001).  

The WSAS and help-seeking data were available from the healthy sub-sample only. 

Sociodemographic and questionnaire data were analyzed (descriptive statistics, independent 

sample t-tests and Pearson correlations) using the SPSS statistical software package (version 

18.0). 

 

     RESULTS 
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One hundred and sixty-nine women took part; 40 from the healthy women sample and 129 

from the MENOS4 breast cancer study. The total sample average age was 54.47 (SD=9.11) 

years; the majority (89.3%) identified as white ethnicity, 75.2% were married or cohabiting, 

43% left school at 16 years, 43.6% at 18 years, while 13.3% had degree/professional 

qualifications; 62% were employed (38.6% fulltime and 23.5% part-time). The two samples 

did not differ in age or level of education (above or below age 16 years), depressed mood 

(PHQ9) nor anxiety (GAD7), but more of the breast cancer sample than the healthy sample 

were married (80% vs. 60%; Chi-squ=6.49, p<0.01) and of white ethnicity (96% vs. 72%; 

Chi-squ=19.49, p<0.000).  

 The total sample had mean VMS weekly frequency of 61.33 (SD=40.94), with HFRS 

problem rating of 6.53 (SD=1.99), HFRDIS total score of 5.36 (SD=2.22) and HFI mean 

score of 6.13 (SD=2.30). There were no significant differences (HFRS Problem rating 

p<0.10, HFRDIS p<0.67, HFI p<0.39) between healthy menopausal and breast cancer 

samples on interference measures; the breast cancer sample reported more frequent VMS (64 

vs. 50) but the difference was of marginal significance t=-2.33, p<0.02, 95% CI = -29.95 to -

2.14) 

 The internal reliability alpha coefficients were as follows: HFNS Problem Rating 

0.84, HFRDIS 0.91 and HFI 0.76. Correlations between HFNS frequency, the three 

interference measures and the associations between HFNS measures and measures of 

functioning (WSAS scale, medical help seeking, PHQ9 and GAD7) are shown in Table 1. 

Table 1 about here 

HFRS Problem-rating, HFRDIS and HFI were all significantly associated (r=0.61-0.85 

p<0.001). HFRS Problem-rating was more strongly associated with the HFRDIS (r=0.74 

p<0.001) than the shorter HFI (r=0.61, p<0.001). Interference measures were all significantly 

associated with VMS Frequency but to a lesser degree (r=0.22-0.39).  
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For concurrent validity, VMS Frequency was not significantly associated with any of 

the measures of functioning or medical help-seeking, whereas the HFRS Problem-rating 

Scale, HFRDIS and HFI all had significant associations with WSAS, depression (GAD7) and 

anxiety (PHQ9) and number of doctor visits (GP and hospital combined) in the past 6 

months. The total number of visits to general practitioners and hospital doctors during the 

past 6 months was on average 3.65 (SD=3.40) with a range of 0 to 13.  42% (n=17) of 

women had sought medical help specifically for menopause related problems. Medical help-

seeking for menopause related problems had non-significant associations with HFRS 

Problem-rating (Odds Ratio=1.42 CI 0.99-2.03), and to a lesser extent with HFRDIS 

(OR=1.16 CI 0.87-1.57) and HFI (OR=1.07 CI 0.79-1.45).  

 

     DISCUSSION 

 This study provides evidence to support the use of all three measures of the impact of 

VMS – a concept which includes impact and interference with daily living, and an appraisal 

of how distressing and problematic they are perceived to be. The HFRDIS includes a range of 

situations and contexts that VMS might impact, whereas the HFI focuses on three specific 

items: VMS impact upon sleep, mood and concentration. The HFRS problem-rating assesses 

women’s appraisal of symptoms as problematic, distressing and interfering with daily life. 

The internal reliability and concurrent validity and the correlations between measures suggest 

that, overall, they are reliable and are measuring similar concepts. The term ‘impact of VMS’ 

might capture the concept assessed by these measures. While the HFRS problem-rating is 

more strongly associated with the longer HFRDIS than the shorter HFI, in other respects the 

shorter HFI performs generally as well as the HRDIS, which supports findings of Carpenter 

et al.22  
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 Interestingly HFRS Frequency was associated with measures of VMS impact (r=0.22-

0.39), but not with work and social adjustment, mood nor medical help-seeking. These 

findings provide further evidence that considering frequency of VMS as the only outcome 

measure in clinical trials may fail to capture the important clinically relevant concept of 

impact of the symptoms on women’s lives.26 Some treatments, such as CBT, specifically 

target symptom appraisal and management. Mediation analyses of two trials suggests that 

CBT works mainly by changing symptom perceptions and cognitive appraisals as well as 

using helpful behavioural strategies,27-28 i.e. changes in these variables mediated the 

improvement in VMS problem-rating.  

Limitations include the small sample size particularly for the WSAS and use of 

medical services. It would have been difficult to obtain a general estimate of medical help 

seeking from the breast cancer sample, as this would have been strongly influenced by breast 

cancer appointments. Future research could assess the relative sensitivity to change of the 

three measures in response to treatments and their associations with the single item of 

‘bother’ which has also been found to be highly correlated with the HFRDIS.21 

In conclusion, the results suggest that the three measures appear to measure a similar 

concept of impact of VMS. Short measures tend to be preferred in clinical trials; HFRS 

problem-rating and the HFI are both short reliable measures of the impact of vasomotor 

symptoms, with evidence of concurrent validity.  

 

 

 

 

 

 



 9 

 

References 

 

1. Avis NE, Colvin A, Bromberger JT, e t a l. Changes in health related quality of life 

over the menopausal transition in a multi-ethnic cohort of middle-aged women: Study 

of Women’s Health Across the Nation. Menopause 2009;16(5):860–9 

2. Col NF, Haskins AE, Ewan-White CJ. Measuring the impact of menopausal 

symptoms on quality of life: methodological considerations. Menopause 2009;16(5): 

843–5. 

3. Ayers B, Hunter MS. Health-related quality of life of women with menopausal hot 

flushes and night sweats. Climacteric 2012;15:1-15. 

4. Hardy C, Thorne E, Griffiths A, Hunter MS. Work outcomes in midlife women: the 

impact of menopause, work stress and working environment. Women’s Midlife Health 

2018;4:3 https://doi.org/10.1186/s40695-018-0036-z  

5. Archer DF, Sturdee DW, Baber R, et al. Menopausal hot flushes and night sweats: 

where are we now? Climacteric 2011;14(5):515-28. 

6. Hunter MS, Gentry-Maharaj A, Ryan A, et al. Prevalence, frequency and problem 

rating of hot flushes persist in older postmenopausal women: impact of age, BMI, 

hysterectomy, lifestyle and mood in a cross sectional cohort study of 10,418 British 

women aged 54-65. Br J Obstet Gynaecol 2012 ;119:40 – 50 

7. Rand KL, Otte JL, Flockhart D, et al.  Modelling hot flushes and quality of life in 

breast cancer survivors. Climacteric 2011;14:171-180.  

8. Carpenter JS, Storniolo AM, Johns S, et al. Randomized, double-blind, placebo-

controlled crossover trials of venlafaxine for hot flashes after breast cancer. 

Oncologist 2007;12:124-135.  



 10 

9.  Elkins G, Marcus J, Stearns V, et al. Randomized trial of a hypnosis intervention for 

treatment of hot flashes among breast cancer survivors. J Clin Oncol 2008;26:5022-

5026.  

10. Barton DL, LaVasseur BI, Sloan JA, et al. Phase III, placebo-controlled trial of three 

doses of citalopram for the treatment of hot flashes: NCCTG trial N05C9. J Clin 

Oncol 2010;28:3278-3283.  

11. Soares CN, Frey BN, Haber E, Steiner M. A pilot, 8-week, placebo lead- in trial of 

quetiapine extended release for depression in midlife women: Impact on mood and 

menopause-related symptoms. J Clin Psychopharmacol 2010;30:612-615.  

12. Ayers B, Smith M, Hellier J, Mann E, Hunter MS. Effectiveness of group andSelf-

Help Cognitive Behavior Therapy in reducing problematic menopausal hotflushes and 

night sweats (MENOS 2): a randomized controlled trial. Menopause 2012;19:749–59. 

13.  Mann E, Smith MJ, Hellier J, et al. Cognitive behavioural treatment for women who 

have menopausal symptoms after breast cancer treatment (MENOS 1): a randomised 

controlled trial. Lancet Oncol 2012;13:309–18. 

14. Stefanopoulou E, Yousaf O, Grunfeld EA, Hunter MS. A randomised controlled trial 

of a brief cognitive behavioural intervention for men who have hot flushes following 

prostate cancer treatment (MANCAN). Psycho‐Oncology 2015; 24 (9):1159-1166. 

15. Duijts SFA, van Beurden M, Oldenburg HSA, et al. Efficacy of cognitive behavioural 

therapy and physical exercise in alleviating treatment-induced menopausal symptoms 

in patients with breast cancer: results of a randomized controlled multicentre trial. J 

Clin Oncol 2012;30(33):4124-4133.  

16. Stefanopoulou E, Hunter MS. Telephone-guided Self Help cognitive behaviour 

therapy for menopausal symptoms. Maturitas 2014;77(1):73-77.  



 11 

17. Hardy C, Griffiths A, Norton S, Hunter MS. Self-help cognitive behavior therapy for 

working women with problematic hot flushes and night sweats (MENOS@ Work): a 

multicenter randomized controlled trial. Menopause 2018;25(5):508-519. 

18. Fenlon D, Nuttall J, May C, et al. MENOS4 trial: a multicentre randomised controlled 

trial (RCT) of a breast care nurse delivered cognitive behavioural therapy (CBT) 

intervention to reduce the impact of hot flushes in women with breast cancer: Study 

Protocol BMC Women's Health 2018;18:63. 

19. Balabanovic J, Ayers B, Hunter MS. Women’s experiences of Group Cognitive 

Behaviour Therapy for hot flushes and night sweats following breast cancer 

treatment: An interpretative phenomenological analysis. Maturitas 2012; 72:236–242.  

20. Hunter MS, Liao KLM. A psychological analysis of menopausal hot flushes. Brit J 

Clin Psychol 1995;34:589-99. 

21. Carpenter JS. The Hot Flash Related Daily Interference Scale: a tool for assessing the 

impact of hot flashes on quality of life following breast cancer. J Pain Symptom 

Manage. 2001;22(6):979–989.  

22. Carpenter JS, Bakoyannis G, Otte JL, et al. Validity, cut-points, and minimally 

important differences for two hot flash-related daily interference scales. Menopause 

2017;24 (8):877-885. 

23. Mundt JC, Marks IM, Shear MK, Greist JM. The work and social adjustment scale: a 

simple measure in impairment functioning. Brit J Psychiat 2002;180:461-464. 

24. Spitzer RL, Kroenke K, Williams JB et al. A brief measure for assessing generalized 

anxiety disorder: the GAD-7. Arch Intern Med. 2006;166(10):1092–7.  

25. Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief  

depression severity measure. J Gen Intern Med 2001;16:606-613.  



 12 

26. Hunter MS, Griffiths A, Mann E, et al. NICE guidance on menopause: cognitive 

behavioural therapy is an effective non-hormonal intervention for managing 

vasomotor symptoms. BMJ 2015;351:h6434  

27. Norton S, Chilcot J, Hunter MS. Cognitive behaviour therapy for menopausal 

symptoms (hot flushes and night sweats): moderators and mediators of treatment 

effects. Menopause 2014;21(6):574-78.    

28. Chilcot J, Norton S, Hunter MS. Cognitive behaviour therapy for menopausal 

symptoms following breast cancer treatment: who benefits and how does it work? 

Maturitas 2014;78:56-61.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 13 

 

Table 1 Correlations between HFRS (Frequency and Problem-Rating), HFRDIS, HFI, PHQ9 

and GAD7 (n=169), WSAS and use of medical services visits to GP or hospital doctor in 

general (n=40) 

 

 HFRS 
Problem 
Rating 

HFRDIS 
 

HFI WSAS 
 

GAD7 PHQ9 Doctor 
visits past 
6 months 

HFRS 
Frequency 

0.39 ** 0.34 ** 0.22** 0.04  
Ns 

0.08 
ns 

0.12 
ns 

-0.19 
ns 

HFRS 
Problem 
Rating 

 0.74 ** 0.61** 0.42** 0.32** 0.40** 0.40 ** 

HFRDIS 
 

  0.85** 0.69 ** 0.55** 0.55** 0.35 * 

HFI  
 

   0.65** 
 

0.48** 0.53** 0.35* 

 

*Sign at the 0.05 level (2-tailed) 

** Sign at the 0.01 level (2-tailed) 

 

 

 

 


