[bookmark: _GoBack]Psychometric properties of the Finnish version of the Women’s Health Questionnaire 


Running tittle: The Finnish Women’s Health Questionnaire 


Riina E. Katainen1, MD, Janne R. Engblom2, D.Sc, Msc, Tero J. Vahlberg3, MSc, Päivi Polo-Kantola1, MD, PhD

1Department of Obstetrics and Gynecology, Turku University Hospital and University of Turku, Turku, Finland,
2Department of Mathematics and Statistics, University of Turku, Turku, Finland
3Department of Biostatistics, University of Turku, Turku, Finland

Financial support
Riina Katainen was funded by Finnish Menopause Society, Åland Culture Foundation, Turku University Hospital (the Special Government Funding), University of Turku Graduate School Grant (UTUGS), and the Finnish Medical Foundation. Päivi Polo-Kantola was funded by Turku University Hospital Government grant. For Janne Engblom and Tero Vahlberg none to be declared.

Conflict of interest
The authors have no conflicts of interest to be reported.


Corresponding author: 
Riina Katainen, MD
Department of Obstetrics and Gynecology
Åland’s Public Healthcare Service
PB 1091, 22100 Mariehamn, Finland
Tel. +358 18 5355
E-mail: riina.katainen @ utu.fi

ABSTRACT 

Objective: The Women’s Health Questionnaire (WHQ) is a validated and commonly used instrument for measuring climacteric-related symptoms. A revised version was previously also developed. However, validation in a Finnish population is lacking. As it is important to use qualified instruments, we performed a validation study of the WHQ in a Finnish population.
Methods: A total of 3,421 women, aged 41-54 years, formed the study population. In the original 36-item WHQ, the items were rated on a 1-4 scale and on a binary scale (0-1). The scaling of the revised 23-item WHQ was 0-100. We evaluated the psychometric properties (internal consistency, correlations between the symptom domains, factor structure, and sampling adequacy) in all three versions.
Results: For the 1-4 scale and on the revised version of the WHQ, the internal consistency was acceptable (the Cronbach α coefficients > 0.70) for most of the domains. On the binary scale, the majority of the coefficient values were below the acceptable level. The original symptom domains, especially those on the revised version, were recognizable from the factors in the exploratory factor analysis, but there were some limitations. The Kaiser–Meyer–Olkin (KMO) values were high.
Conclusions: The WHQ is a valid instrument for measuring climacteric-related symptoms in Finnish middle-aged women. The psychometric properties of the revised 23-item WHQ were as good or even better than those of the original 36-item WHQ. Thus, we encourage use of the revised version.
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INTRODUCTION

The use of validated instruments is indisputable, in all research. In study setups evaluating quality of life (QoL) in middle-aged women, it is essential to assess a wide range of climacteric-related symptoms. The Women’s Health Questionnaire (WHQ) is a climacteric-specific QoL measure. The WHQ was originally developed by Professor Myra Hunter in 1986 to evaluate several physical and emotional symptoms or sensations experienced by middle-aged women.1–3 Since then, the WHQ has been one of the most frequently used measures in the assessment of climacteric-related symptoms in middle-aged female populations.2,3 It has been translated into several languages, including Finnish.3,4 The WHQ has been psychometrically validated in various populations.3 The original WHQ consisted of 36 items, but a revised 23-item version was also developed.5 Although validated, the revised version has not been as widely used as the original version. However, neither version of the WHQ has been validated in a Finnish population. Therefore, our aim was to evaluate the validity and the reliability of the original and revised versions of the WHQ in a Finnish population.

METHODS

Participants for this study were recruited among women who were called for a free population-based municipal mammography screening in Turku, Finland. All women in age groups 41-42, 45-46, 49-50, 51-52, and 53-54 years, who were living in Turku area, were invited to the screening. A total of 6,408 women participated the screening program (the participant rate was 87%). All of these women received a postal questionnaire, which was returned by 3,421 women (53.4%). All of them were included in the study. The return of the questionnaire implied consent. The mean age of the women was 48.9 years (SD 4.2, range 41-54 years). The mean BMI of the women was 25.6 kg/m2 (SD 4.5 kg/m2). Sixty-nine percent were married or cohabiting and 31% were living alone. The women’s educational levels were: 17% a higher education, 34% an intermediate education, and 49% a lower education. Eighty-six percent of the women were employed, 5% retired, and 9% unemployed. Fifty-eight percent did not smoke or smoked occasionally, 19% had stopped smoking, and 23 % smoked. Thirty percent of the women used hormone therapy (HT), 4% had used HT in the past, and 66% had never used it. The Ethics Committees of the University of Turku, Turku University Hospital, and the City of Turku approved the study.

Instrument

The original WHQ contains 36 items, grouped into nine symptom domains: somatic symptoms (seven items), vasomotor symptoms (VMS, two items), sleep problems (three items), depressive symptoms (seven items), anxiety/fears (four items), one’s experienced attractiveness (two items), cognitive difficulties (three items), sexual functioning (three items), menstrual symptoms (four items), and worry about growing old (one question). Women are instructed to reply to the items about sexual functioning only if they are sexually active. In addition, because the menstrual symptoms domain concerns only menstruating women, we excluded women with a previous hysterectomy. As the question "worry about growing old" is not a part of any domain, and as it is commonly omitted in the previous studies, 1,6–8 we did not include the question in the analyses. Missing data were handled as disclosed in the user manual of the questionnaire3: in depressive and somatic symptoms (including seven items) two missing answers are allowed, in VMS and attractiveness (including two items) no missing answers are allowed, and in the rest of the domains (including 3-4 items) one missing answer is allowed. The items are rated on a 4-point scale (yes, definitely; yes, sometimes; no, not much; no, not at all). For certain items (a total of six items: 7, 10, 21, 25, 31, and 32), the scoring is reversed, because they are expressed positively and the rest of the items negatively (See Tables 4-6). According to the user manual, the item scores are reduced to a binary scale (0-1), where a value 0 corresponds to a negative (originally marked as 3 and 4, fewer symptoms) and a value 1 to an affirmative answer (originally marked as 1 and 2, more symptoms). Thus, the scores range from 0 to 1 in all nine domains.

The revised 23-item version of the WHQ includes six domains: somatic symptoms (five items), VMS (two items), sleep problems (two items), anxiety/depressed mood (seven items), well-being (four items), and cognitive difficulties (three items). The sexual functioning (three items) and menstrual symptoms (four items) domains in the original WHQ are included in the revised version as optional domains. According to the user manual, two missing answers are allowed in the anxiety/depressed mood domain, no missing answers are allowed in VMS and sleep problems, and one missing answer is allowed in the rest of the domains. The original 1-4 scale is transformed to a 0-100 scale (the transformed score = [(Raw score – Min)/(Max – Min)]*100). The value 0 corresponds to the original value 1 and the value 100 to the original value 4.

Originally, when the 36-item questionnaire was developed, the factor analysis was conducted on the 1-4 scale. Thereafter the scoring was reduced on the binary scale.1 We conducted all the analysis for the 36-item WHQ both on the 0-1 and on the 1-4 scales. Originally, on the 0-1 scale a higher number refers to more symptoms and on the 1-4 scale the higher number refers to fewer symptoms. On the 0-100 scale, in the revised 23-item WHQ, the higher number refers also to fewer symptoms. To make it easier to read and to compare the results, in our study, a higher number corresponded to more symptoms in every scale.

Statistical analysis

Our objective was to validate the original 36-item version and the revised 23-item version of the WHQ in a Finnish sample. We used means and standard deviations (SDs) to describe the data for the symptom domains. Correlations between the various symptom domains in the WHQs were determined with Spearman correlation coefficients. To evaluate reliability, internal consistency of the symptom domains was examined using the Cronbach α coefficient (a commonly used classification by Nunnally9: α ≥ 0.9, excellent; 0.9 > α ≥ 0.8, good; 0.8 > α ≥ 0.7, acceptable; 0.7 > α ≥ 0.6, questionable; 0.6 > α ≥ 0.5, poor; and α < 0.5, unacceptable).

To evaluate construct validity and item convergent validity, exploratory factor analysis (EFA) was performed. We conducted EFA using the principal components extraction method with varimax rotation to establish factors (subscales) and factor loadings for the items on the questionnaires. Factors were required to have eigenvalues greater than 1. The highest factor loadings were used to select the items for the factors; the item was considered an adequate part of the factor and item convergent validity as satisfactory if the factor loading was greater than 0.40. The Kaiser–Meyer–Olkin (KMO) test was used to measure sampling adequacy. All analyses were conducted for all three versions of the questionnaire (the original WHQ on the 0-1 scale, the original WHQ on the 1-4 scale, and the revised WHQ on the 0-100 scale). For the revised version of the questionnaire, the EFA was conducted with and without the sexual functioning and menstrual symptoms items. Statistical analyses were carried out using the SAS system for Windows, release 9.4.

RESULTS

The response rates for each domain and the data for the symptom domain means and the SDs are shown in Table 1. Regarding the optional domains in the revised WHQ, the required amount of answers was available for 80.9% of the women in the sexual functioning domain and for 94.2% in the menstrual symptoms domain.

The Cronbach α values are shown in Table 2. On the 0-1 scale, the Cronbach α values varied between 0.44 and 0.71; the values were 0.70 or higher only for two domains (vasomotor and depressive symptoms) and lower than 0.60 for four domains (sleep problems, attractiveness, sexual functioning, and menstrual symptoms). On the 1-4 scale, the values varied between 0.51 and 0.79, and were higher than 0.70 for five domains (somatic, vasomotor, and depressive symptoms, anxiety/fears, and cognitive difficulties); the values were lower than 0.60 only for the attractiveness and menstrual symptoms domains. For the revised WHQ, the Cronbach α values varied between 0.54 and 0.85, and were higher than 0.70 for four (somatic and vasomotor symptoms, anxiety/depressed mood, and cognitive difficulties) of the six symptom domains. For the optional domains, the values were 0.63 (sexual functioning) and 0.54 (menstrual symptoms); the Cronbach α values for the other domains varied between 0.60 and 0.63. 

The correlations between the symptom domains on the different versions of the WHQ are shown in Table 3. All the correlations were statistically significant (p<0.05), although the majority of the coefficients were lower than 0.5. The correlations were slightly stronger on the 1-4 scale and on the revised version than on the binary scale.

The KMO value was 0.92 for the 0-1 scale, 0.94 for the 1-4 scale, and 0.93 for the revised version indicating high sampling adequacy. The EFA results are shown in Tables 4-6 and in Appendix 1. On the 0-1 scale, the analysis resulted in eight factors, explaining 48.1% of the total variance, and on the 1-4 scale, in seven factors, explaining 52.1% of the total variance. For the revised 23-item WHQ, when the sexual functioning and menstrual symptoms items were included, the EFA resulted in six factors, explaining 51.6% of the total variance. When the optional sexual functioning and menstrual symptoms items were omitted, the analysis resulted in five factors, explaining 54.4% of the total variance. 

Both on the 0-1 and on the 1-4 scale, four of the factors reminded of each other (Tables 4 and 5). The first factor resembled a combination of the original depressive symptoms and anxiety/fears domains. However, on both scales, it included also an item #11 from the original sleep problems domain and an item #33 from the cognitive difficulties domain. The second factor resembled the somatic symptoms domain, but it was contaminated by an item #6 from the anxiety/fears domain and by three items from the menstrual symptoms domain (#17, #22, and #28). On the 1-4 scale, it included also an item #20 from the cognitive difficulties domain. On both scales, one of the factors (on the 0-1 scale the third and on the 1-4 scale the fifth factor) corresponded to the sexual functioning domain. However, on the 0-1 scale, the factor included also an item #35 from the somatic symptoms domain. The fourth factor resembled, on both scales, the attractiveness domain. On the 0-1 scale, it was contaminated by an item #20 from the cognitive difficulties domain, and on the 1-4 scale by items #7 and #25 from the depressive symptoms domain.

The rest of the factors differed between the 0-1 and 1-4 scales. On the 0-1 scale, the fifth factor resembled the sleep problems domain, but it included only two items instead of the original three. The sixth factor resembled the domain of depressive symptoms, but it included only three items and was contaminated by an item #31 from the sexual functioning domain. The seventh factor included both two items from the original VMS domain. The eighth factor resembled the menstrual symptoms domain, but it included only three items instead of the original four. On the 1-4 scale, the third factor resembled a combination of the VMS and sleep problems domains. The fifth factor corresponded to the sexual functioning domain including all the original items. The sixth factor resembled the cognitive difficulties domain, but it included only two items from cognitive difficulties and was contaminated by an item #15 from the somatic symptoms domain. The seventh factor included only an item #26 from the menstrual symptoms domain. 

When only the items of the revised 23-item WHQ, without the items of the optional sexual and menstrual domains, were included in the EFA, the first factor corresponded exactly to the original anxiety/depressed mood domain from the 23-item WHQ (Table 6). The second factor resembled the cognitive difficulties domain, but included also an item #5 from the anxiety/depressed mood domain, an item #15 from the somatic symptoms domain, and an item #32 from the well-being domain. The third factor resembled the somatic symptoms domain, but included also an item #6 from the anxiety/depressed mood domain. The fourth factor resembled a combination of the VMS and sleep problems domains. The fifth factor corresponded exactly the well-being domain from the 23-item WHQ. The results of the EFA on the revised WHQ including the optional domains are shown in Appendix 1.

DISCUSSION

The validation study was warranted, because although the WHQ has been previously translated and widely used in the Finnish research literature, validation of the questionnaire in the Finnish population was lacking. We found that the original symptom domains of the WHQ were recognizable from the factors of the EFA, but in every version of the questionnaire, some of the factors were contaminated by the items that had originally been in other domains. On the 1-4 scale and on the revised version of the WHQ, the internal consistency was acceptable for the majority of the domains. However, on the binary scale, the majority of the Cronbach α coefficients were below the acceptable level. The inter-correlations were significant between all the symptom domains on every version of the WHQ.

Although the factors in the EFA were somewhat different for different versions of the questionnaire, it was possible to distinguish most of the original symptom domains, especially on the revised WHQ. On every scale, in line with several previous studies,5,10,11 the first factor included the depressive symptoms and anxiety/fears domains. This, and the finding that the Cronbach α was considerably higher for the anxiety/depressed mood domain on the revised version (the depressive symptoms and anxiety/fears domain were combined to form one domain) than for the two original separate domains, supports the combining of these two domains. In addition, a domain on the revised WHQ (well-being), which includes depressive symptoms items and attractiveness items, emerged as an independent factor. When the WHQ was originally developed, attractiveness accounted only for 2.8% of the total variance,1 and consequently, the domain is often omitted.2 In the present study, the Cronbach α coefficient for the original attractiveness domain was unacceptable on the 0-1 scale and poor on the 1-4 scale. The present findings, in line with those from previous studies,5,11,12 support the modifications of the depressive symptoms, anxiety/fears, and attractiveness domains done by the inventors of the revised version.5 

The second factor resembled somatic symptoms but was contaminated on every version of the questionnaire, in addition to menstrual symptoms, by the “I get palpitations or a sensation of ‘butterflies’ in my stomach or chest” item from the domain of the anxiety/fears. However, on the binary scale, the item had the highest factor loading on the first factor, the anxiety/depressed mood factor. Three menstrual symptoms items (“My breasts feel tender or uncomfortable”, “I have abdominal cramps or discomfort”, and “My stomach feels bloated”) may also occur independently of the menstrual cycle or in women who are not menstruating at all. The inventors of the revised version have considered this and changed the structure and the instructions. On the revised WHQ, the item “Are you currently having menstrual periods?” is added before the items concerning menstrual symptoms, and women are instructed to answer whether they have experienced these symptoms during their last menstrual period.3,5 We would recommend making this change even when the 36-item questionnaire is used, because the Cronbach α coefficient for menstrual symptoms, when assessed without special instructions for answering the items as done in the present study, was unacceptable on the 0-1 scale and poor on the 1-4 scale. 

VMS and sleep problems are the most typical symptoms of women who are climacteric, and commonly cooccur.13 Thus, our finding that these symptoms emerged as a mutual factor was not surprising. However, it is feasible to separate these two types of symptoms. They are, from the clinical perspective, different symptoms, and thus, they should be distinguished in clinical studies and in clinical practice. Furthermore, the item “I am restless and can’t keep still” in the original sleep problems domain had the highest factor loadings on the anxiety/depressed mood factor, which is in line with findings in previous studies.5,6,10,11 The item was omitted on the revised WHQ.5

Sexual functioning emerged as an independent factor that included all three original items. However, the factor included the item “I need to pass urine/water more frequently than usual.” This could be explained by vaginal atrophy, commonly present in middle-aged women, which is connected to more frequent urination and to decreased sexual functioning.14 The item was omitted from the revised version.3,7 Although sexual functioning formed its own factor, the Cronbach α coefficient for the domain was poor on the 0-1 scale and questionable on the 1-4 scale. In addition, cognitive difficulties were quite independent, although on the 1-4 scale and on the revised version, the factor was contaminated by one sleep problems item (“I am more tired than usual”).
 
The internal consistency of the domains was better on the 1-4 scale and on the revised version. On the binary scale, only two of the Cronbach α coefficient values were acceptable. Previous studies have provided inconsistent results concerning the internal consistency of the domains.5,6,8,10–12 However, in line with our results, the internal consistency for sleep problems, well-being, attractiveness, sexual functioning, and menstrual symptoms was shown to be weaker than for the other domains.5,6,8,10–12 For sleep problems, attractiveness, and sexual functioning, the lower internal consistency was probably related to the low number of the items. Furthermore, in the sleep problems domain, the item related to overall restlessness (“I am restless and can’t keep still”) might affect the internal consistency. For sexual functioning, women who have lost interest in sexual activity may still be satisfied with their sexual relationships.

Although the minimum sample size to examine the psychometric properties of a questionnaire is debated, our sample size can be considered sufficient.15 The women in this study were recruited from a free mammography screening with a high participation rate. Thus, the cohort represented the general Finnish female population well. We could not definitely ensure the menopausal state in our study. Because our study comprised of women aged 41-54 years, the youngest women were, most evidently, premenopausal and the oldest postmenopausal. We chose the EFA using the principal axis extraction method with varimax rotation to analyze the factor structure of the questionnaire, because this method was also used by the developers of the original WHQ and the revised WHQ.2,5 The use of EFA instead of confirmatory factor analysis allowed us to examine the limitations of the factor structure, which were expected considering the results of previous studies.5,6,10–12 The KMO values were high for all the versions of the questionnaire, indicating substantial common variance among groups of variables, and thus, that our data were suitable for the EFA. Due to the lack of follow-up, we were unable to examine test–retest reliability. 

CONCLUSIONS

We showed that the WHQ is a valid instrument for measuring QoL in Finnish middle-aged women. The psychometric properties of the revised version of the WHQ were as good or even better than those of the original WHQ. Furthermore, the psychometric properties on the 1-4 scale were better than on the binary scale, supporting the use of the revised WHQ with analogous scale to the 1-4 scale. In postal surveys, it is undoubtedly beneficial to include as few items as possible, to obtain high response rates and low numbers of missing answers. Thus, we encourage the use of the revised version of the WHQ. 
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