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The longitudinal effects of a perimenopausal health education intervention 
on the mid-life women in Taiwan 
ABSTRACT
Objectives.  The purpose was to evaluate the longitudinal effects --after 3month and one-year-- of a perimenopausal health education intervention for three subgroups-- traditional Chinese clinics, Gynecologic and community--of mid-life women in Taiwan. 
Methods. Quasi-experimental research was applied. The intervention effects were estimated by mixed effect model (SAS-MIXED procedure) for repeated measures of   health behaviors, perceived uncertainty and perceived perimenopausal disturbances. 
Results. A total of 161 women were in the education group and 174 women were in the control group. After one year follow-up, health education intervention had significantly increased the practice of health behaviors both in Chinese medicine subgroups (β=15.39, P<0.001) and in Gynecologic clinics subgroup (β=10.08, P<0.005). On the other hand, health education intervention also had significantly decreased perceived uncertainty in subgroups of Chinese medicine (β=-9.52, P<0.005).
Conclusions. The perimenopausal health education had positive effects of reducing perceived uncertainty and increasing practice of health behaviors among women from Chinese medicine clinics after one-year follow-up. Women from Gynecologic clinics showed the intervention effects of increasing health behaviors after three month and one year follow-ups. The women from community did not show any significant intervention effects at follow-ups. 
Practice Implications. Future perimenopausal health education should reinforce self-management of perceived perimenopausal disturbance and self –care knowledge about the safety of taking hormone therapy. In addition, it is important to advocate the women from community women to do health promotion for their perimenopausal transition instead of just living with their changing health. 
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1. Introduction

Health care professionals should approach and treat clients based on the women’s individual values about menopause issues [1,2,3,4]. Studies suggested that women need health education or information to be able to make informed decisions about their own health, reduced uncertainty associated with menopause or exercising health behaviors [5,6,7,8,9].
Several articles published in the Journal of American Medical Association (JAMA) (2002) about the Heart and Estrogen/Progestin Replacement Study (HERS) concluded that more evidence is needed about the effects of HRT on heart disease prevention [10,11,12]. However, these studies findings aroused perimenopausal women needing health education to empower their self-care of their perimenopausal health problems instead of just using Hormone replacement therapy (HRT).
Hunter and O’Dea’s study [13] showed that health education for middle-aged women had a long-term impact and helped women deal emotionally and practically with menopausal symptoms. In Tsao’s study, [14] the results indicated short term (three month after health education) effects of perimenopausal health education. The health education significantly reduced scores of experimental group on perimenopausal disturbances and reported increase practice of healthy behaviors compared to the control group. However, the longitudinal effects may be confounded by repeated measurements. Therefore, in current study concerned the research question: “What are the longitudinal effects on perimenopausal health education by perimenopausal disturbances, reported increase practice of healthy behaviors and perceived uncertainty?” 
The purpose of this study was to evaluate the longitudinal and fixed effect of a health education intervention for perimenopausal women. An intervention group and a control group were compared on changes in the period of after three month and one year of health education. The effectiveness of health education was measured by the variables – perimenopausal perceived uncertainty, perceived perimenopausal disturbance and the practice of health behaviors. 

2. Methods

A quasi-experimental research design was used to evaluate the health education intervention. Education effectiveness were compared on changes in their scores on three questionnaires -- perceived perimenopausal disturbances, perceived uncertainty and practice of health behaviors--in the beginning of the study, after three-months and one year of initial recruitment. The progressions of study variables between intervention and control groups were described separately for study baseline and follow-up periods respectively. To assess the difference between groups of health behaviors, health perceived uncertainty and perceived perimenopausal disturbances changes, we used mixed model software (SAS-MIXED procedure) for repeated measures [15]. The mixed model has been proposed as an appropriate method to conduct the repeated measurement analysis. The PROC Mixed, a recently developed statistical procedure from the SAS Institute, was used in these analyses [16]. PROC Mixed is a generalization of the standard linear model designed to estimate and test the significance of between- and within-group effects, controlling for factors associated with repeated observations from the same subject. Analysis within groups was performed with a repeated-measures analysis of variance (ANOVA). The difference between groups was estimated by mixed model software (SAS-MIXED procedure) for repeated measures. 

2.1. The precursor of current study.  This quasi-experimental research was to assess the effectiveness of after three month of a perimenopausal health education intervention for mid-life women in northern Taiwan. Participating women from the clinics and neighborhood community of one hospital region (3 sites) were assigned to the intervention group. Women from the clinics and neighborhood community of the second hospital (3 sites) were assigned to the control group. Both the intervention and control groups were pre-tested with four questionnaires. Subsequently, a health education intervention was implemented for the intervention group. Three months later, both groups were post-tested using the same four questionnaires and compared on change scores. The health education intervention included a health education brochure, one-on-one teaching. 179 women were in the intervention group and 174 women were in the control group. Education effectiveness was assessed by participants’ scores on four questionnaires at the beginning of the study and three-months after initial recruitment. Both groups of women were compared on changes in their scores on health knowledge, level of perceived uncertainty, health behaviors and perceived perimenopausal disturbances. 

The intervention group had significantly reduced scores on perimenopausal disturbances (p< 0.005) and reported increase practice of healthy behaviors (p< 0.001) compared to the control group. However, a significant decrease of perceived uncertainty only found in the sub-group of women recruited from the Chinese medicine clinic of the control group (t = 2.22; df = 58; p<0.05)[14].
2.2. Intervention

The education intervention implemented included a comprehensive health education brochure, one-on-one teaching and consultation, and provided telephone numbers for women to call if they had any question. Women in the control group received a copy of the brochure at the end of the study instead of at the beginning. 

The 32-page brochure, written by the researchers, was titled, "Health care for perimenopausal women - greeting a happy and healthy perimenopause." It included seven short chapters: 
（1）Greeting a happy and healthy perimenopause;
（2）Understanding perimenopause 
（3）The changes of the body and mind during perimenopause
（4）Self-care for perimenopausal women 
（5）The perspectives of perimenopause by Western medicine physicians, traditional Chinese medicine physicians, and socio-cultural expertise
（6）The prevention of diseases during perimenopause
（7）Health care summary

2.3. Data Collection 

There were three instruments: (1) the Perceived Uncertainty Scale; (2) the Perceived Perimenopausal Disturbances Scale and (3) the Practice of Health. Each woman was assessed by three times：（1）Pre-test—before receiving the intervention for the intervention group or at the beginning of the study for the control group; 

（2）Post-test—three months after the intervention for the intervention group or three months after pre-test for the control group （3）After post-test — one year after the intervention for the intervention group or one year after pre-test for the control group. The reliability (Cronbach’s alphas) of the four questionnaires ranged from 0.77-0.92 [17]. 

3. Results

In the beginning and post-test (after three month of intervention), there were 179 women were in the intervention group and 174 women were in the control group. After one year of intervention, 161 women were in the education group and 174 women were in the control group. 18 women in intervention group withdrew due to moving, and loss of contact during the process of study.
Table 1 gives the baseline characteristics of participants in the two groups. Women in the control group were more likely educated only at the elementary school level than women in the intervention group. Besides, there were no significant differences in the other demographic data, such as age stratum, marital status, vocation, family type and menstrual status. 
Table 2 represents the intervention effects (population-average) for study variables changes at the three follow-ups in the proposed mixed-effects model. After adjusting for education level, on the practice of health behaviors, the intervention effect estimates revealed significant changes after three month follow-up only in Gynecologic clinics subgroup（β=9.10, P<0.05）. However, after one year follow-up, it showed significant changes in both Chinese medicine subgroup（β=15.39, P<0.001）and in Gynecologic clinics subgroup（β=10.08, P<0.005）. Figure 1 showed the Error bard of 95% CI of mean of the practice of health behaviors stratified by three intervention subgroup at three follow-ups. 
.On perceived uncertainty, the estimates of intervention effect showed significant changes in subgroups of Chinese medicine （β=-9.52, P<0.005）after one-year follow-up. It also should be noticed that women recruited from the Gynecologic clinics and from the neighborhood community, perceived uncertainty have essentially decreased but did not show significant changes with time no matter intervention or control groups. Figure 2 showed the Error bard of 95% CI of mean of perceived uncertainty stratified by three intervention subgroup at three follow-ups..

On the perimenopausal disturbances, although a significant decreased（β=-6.62, P=0.003）was found in subgroup of Chinese medicine after three month, the intervention effect estimates indicated no significant changes or consistent trend after one-year follow up in each subgroup. Figure 3 showed the Error bard of 95% CI of mean of the perimenopausal disturbances stratified by three intervention subgroup at three follow-ups.

4. Discussion and Conclusion.
4.1 Discussion.

The current study have shown that the estimates of intervention effect had significantly changes on the perceived uncertainty and the practice of health behaviors in subgroups of Chinese medicine after one-year follow-up, but did not show significant decrease in three month follow-up. Women may fell frustrated due to their body changes, healthcare knowledge ambiguity and the lack of accurate information for perimenopausal health related issues. Healthcare providers should give consistent and multidimensional perimenopausal health knowledge or medical service to reduce women’s perceived uncertainty.[18]   The results implied that women used Chinese medicine for their perimenopausal health problems needing longer time (at least one year) to improve their psychological uncertainty and healthy life style. Most of Chinese medicine or herbs emphasize warm, holistic approach but prolong effects for treating health problems may account for this phenomenon. 
Figure 2 showed that there was a significant decrease on health perceived uncertainty both in intervention and control groups except women recruited from the Chinese medicine clinic（controlled group）. However,  after using mixed –model analysis, it showed that significant changes only in subgroups of Chinese medicine （β=-9.52, P<0.005）after one-year follow-up. The reason for using mixed model was to integrate the baseline and follow-up data and to adjust the dependence of variables e.g. health perceived uncertainty at the three follow-ups were not independent. In mixed-model analyses, both between- and within-person effects can be tested in a single analysis, a robust advantage over prior evaluations of self-comparable relations. 

Women in Gynecologic clinics showed significantly intervention effects of practicing health behaviors after three month and one year, but did not show significantly intervention effects on the perceived uncertainty. This finding is the same as Tsao’s previous study but inconsistent with the findings of Lemaire & Lezs’ [5] report. Lemaire and Lezs’ [5] study it was given immediately after the education intervention but in current study the post-test and after post-test was administered 3 month and one year. From another perspective, women were afraid of HRT’s the side effects may make women perceive uncertainty. Therefore, our health education should provide more HRT self –care issues for women such as the benefit and risk of using HRT, how to monitor and follow-up the side effects of using HRE to reduce women’s perceived uncertainty in Gynecological clinics. 

Women in the community showed increased perceived uncertainty, the practice of health behaviors and fluctuation of perceived perimenopausal disturbancein post-test or after-post test. However, these changes did not show significant intervention effects. Previous study showed that women from community were supposed to use natural approach without using medicine to deal with their perimenopasual health issues. These women viewed that perimenopause as a life natural process and living with their changing health without needing medicine, but, they needed health education of perimenopause [19]. However, in current study showed that no significant effects of the health education for community women. These results suggested we should reconsider the strategies and content of perimenopausal health education. It is crucial to advocate the community women to do health promotion for their perimenopausal transition instead of just living with their changing health silently. 
In Figure 3 represented most changes in perceived perimenopausal disturbances were fluctuated. A slightly lower in perceived perimenopausal disturbances was noted in the intervention subgroups of the Gynecologic clinics, Chinese medicine clinic, and the control subgroups of gynecology clinic and community. These results demonstrated that our health education have no effects on the significant decrease of perimenopausal disturbance. Therefore, we should focus on the self-management of perceived perimenopausal disturbance in the future health education. 

In addition, after adjusting educational level, the comparison of the changes of study variables remained same. This result is the same as precursor of current study[14]. This finding implied the teaching strategies may fit for any formal educational level and its effects can last for one year.

4.2 Conclusion.

The perimenopausal health education had positive effects of reducing perceived uncertainty and increasing practice of health behaviors among women from Chinese medicine clinics after one-year follow-up. Women from Gynecologic clinics showed the intervention effects of increasing health behaviors after three month and one year follow-ups. The women from community did not show any significant intervention effects at post-test (after three month) and after post-test (after one year). In addition, the difference of education level did not influence on the estimation of fixed effects of intervention. 
4.3 Practices Implications.
The current study suggested that future perimenopausal health education should add detailed contents about self-management of perceived perimenopausal disturbance and the self –care knowledge about the safety of taking hormone therapy. In addition, it is important to advocate the women from community women to do health promotion for their perimenopausal transition instead of just living with their changing health. It will be the challenge to design more active health education for healthy perimenopausal women in community.    
Acknowledgements

This study was supported by a grant, NSC-90-2314-B-255-002, from the National Science Council, Taiwan. 
We confirm that the patient/person(s) have read this manuscript and given their permission for it to be published in PEC.
References 
[1] Greendale GA, Lee NP, & Arriola ER. The menopause. The Lancet 1999; 353:571-580.
[2] Kaufert P, Boggs PP, Ettinger B, Woods NF, Utian WH. Women and menopause: Beliefs, attitudes, and behaviors. The North American Menopause Society 1997 menopause survey.  J North Amer Menopause Soc 1998; 5:197-202.

[3] NAMS corporate author. Consensus opinion. Clinical challenges of perimenopause: Consensus opinion of the North American Menopause Society. J North Amer Menopause Soc 2000; 7:5-13
[4] Tsao LI.. Relieving discomforts: the help-seeking experiences of Chinese perimenopausal women in Taiwan. J Adv Nurs 2002; 39:580-588.
[5] Lemaire GS, Lenz ER. Perceived uncertainty about menopause in women attending an educational program. Internl J Nurs Stud 1995; 32: 39-48. 
[6] Chang C, Chang CH. Menopause and hormones using the experiences of Chinese 

women in Taiwan. Health Care for Women Internl 1996; 17: 307-318

    [7]Chen CM, Ho MH, Chien YY. Hormone replacement therapy: the relationship of women’s compliance behaviors and effects of menopausal symptoms relief. New Taipei J of Nurs 2000; 2: 41-534.
[8]Elizabeth S.C., Holm K., & Dooling, S.L. A survey of menopause content in BSN curricula. Journal of Nursing Education 2000;.39; 412-414.

[9] Tsao LI , Chou BC, Hong LL et al. Perceived uncertainty and health behaviors

among perimenopausal women. J Chang Gung Nurs 2002; 13:228-239.

[10]Grady, D., Herrington, D., Bittner, V., Blumenthal, R., Davidson, M., Hlatky, M., Hsia, J., Hulley, S., Herd, A., Khan, S., Newby, L. K., Waters, D., Vittinghoff, E., & Wenger, N., Noncardiovascular disease outcomes during 6.8 years of hormone therapy: Heart and estrogen/progestin replacement study follow-up (HERS II). Journal of the American Medical Association 2002;.288, 49-57.
[11]Hulley, S., Furberg, C., Barrett-Connor, E., Cauley, J., Grady, D., Haskell, W., Knopp, R., Lowery, M., Satterfield, S., Schrott, H., Vittinghoff, E., Hunninghake, D.. Noncardiovascular disease outcomes during 6.8 years of hormone therapy heart and estrogen/progestin replacement study follow-up (HERS II). Journal of the American Medical Association 2002; 288, 58-66.
[12] Petitti D.B.. Hormone replacement therapy for prevention. More evidence, more pessimism. Journal of the American Medical Association 2002; 288, 99-101
[13] Hunter M, & O’Dea, I. An evaluation of a health education intervention for mid-aged women: five years follow-up of effects upon knowledge, impact of menopause and health. Patient Education and Counseling 1999; 38, 249-255.
[14] Tsao, L.I., Huang K.E. Effectiveness of a perimenopausal health education intervention for mid-life women in northern Taiwan Patient education and Counseling  2004;54; 321-328

[15] SAS/STAT Software: Changes and Enhancements, through Release 6.11. Cary, NC: 

   SAS Institute Inc; 1990.
[16]Littell RC, Milliken GA, Stroup WW, Wolfinger RD. The SAS system for mixed-

   models. Cary (NC): SAS Institute; 1996.
[17] Tsao LI. The effects of health education programs: the development of measurement. National Science Counsel Research Reports in Taiwan. 2000 (89-2320-B-255-006)
[18] Tsao,LI ,Chou,BC,Hong LL, et al.Perceived Uncertainty and Health Behaviors among Perimenopausal Women, Journal of Chang Gung Journal of Nursing

2002; 13, 228-239
[19] Tsao, L. I.. Menopause naturally: Perimenopausal experiences among Taiwanese Women. Journal of Nursing Research 1998; 6, 448-460.

Table1  Baseline characteristics of participants （N=335）
	Item
	Intervention group(%) (n=161)
	Control group(%) (n=174)
	(2
	p

	Age
	
	
	0.702
	0.483(n.s.)

	<47 years old
	27(16.8)
	33(19.0)
	
	

	48-52 years old
	78(48.4)
	86(49.4)
	
	

	>53years old
	56(34.8)
	55(31.6)
	
	

	Marital status
	
	
	- 0.8
	0.425(n.s.)

	Single (including widow, separation)
	22(13.7)
	18(10.3)
	
	

	Married (Including cohabit)
	139(86.3)
	156(89.7)
	
	

	Education level
	
	
	3.019
	0.003**

	Elementary
	41(25.5)
	70(40.2)
	
	

	Middle
	85(52.8)
	80(46.0)
	
	

	College and above
	35(21.7)
	24(13.8)
	
	

	Vocation
	
	
	-0.362
	0.718(n.s.)

	Housewife
	76(47.2)
	72(41.4)
	
	

	Employed
	85(52.8)
	102(58.6)
	
	

	Menstrual status
	
	
	1.292
	0.197(n.s.)

	Pre-menopause
	33(20.5)
	43(24.7)
	
	

	Perimenopause
	57(35.4)
	66(37.9)
	
	

	Post-menopause
	71(44.1)
	65(37.4)
	
	


**P<0.01
Table 2. The fixed intervention effects* (population-average) for perceived perimenopause disturbance, health perceived uncertainty and
 practice of health behaviors changes at the three follow-ups in the proposed mixed-effects model. 
	
	Chinese medicine clinics
	Neighborhood community
	Gynecologic clinics

	
	β
	P-value
	β
	P-value
	β
	P-value

	Perceived perimenopause disturbance
	
	
	
	
	
	

	Time 【post-test vs. pre-test】
	1.69
	0.193
	4.00
	0.015
	-2.98
	0.100

	   【after–post test vs. pre-test】
	-3.53
	0.225
	-2.70
	0.218
	-8.13
	<.001

	Group* Time (Intervention vs. control)
	
	
	
	
	
	

	【post-test vs. pre-test】
	-6.62
	0.001
	-1.37
	0.543
	-3.59
	0.165

	【after–post test vs. pre-test】
	-3.14
	0.476
	2.37
	0.436
	3.90
	0.173

	Health perceived uncertainty
	
	
	
	
	
	

	Time 【post-test vs. pre-test】
	-3.88
	0.072
	-2.05
	0.229
	-0.05
	0.975

	   【after–post test vs. pre-test】
	-1.40
	0.522
	-7.68
	<.001
	-4.65
	0.001

	Group* Time (Intervention vs. control)
	
	
	
	
	
	

	【post-test vs. pre-test】
	-1.38
	0.670
	2.00
	0.396
	-0.62
	0.795

	【after–post test vs. pre-test】
	-9.52
	0.005
	1.06
	0.627
	-3.72
	0.070

	Practice of health behaviors
	
	
	
	
	
	

	Time 【post-test vs. pre-test】
	2.37
	0.441
	1.68
	0.359
	-1.75
	0.518

	   【after–post test vs. pre-test】
	-0.84
	0.786
	1.24
	0.573
	-0.17
	0.948

	Group* Time (Intervention vs. control)
	
	
	
	
	
	

	【post-test vs. pre-test】
	7.60
	0.084
	3.76
	0.139
	9.10
	0.019

	【after–post test vs. pre-test】
	15.39
	0.001
	3.81
	0.213
	10.80
	0.004

	
	
	
	
	
	
	


*Adjusting for education level.
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      Figure 1: Changes in perceived perimenopause disturbance over time at pre-test and follow-ups (post-test and after-post-test) 
The data are displayed stratified by three intervention subgroup and shown as mean ± SEM (error bars).
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Figure 2: Changes in perceived uncertainty over time at pre-test and follow-ups (post-test and after-post-test) 
The data are displayed stratified by three intervention subgroup and shown as mean ± SEM (error bars).
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Figure 2: Changes in practice of health behaviors over time at pre-test and follow-ups (post-test and after-post-test) 
The data are displayed stratified by three intervention subgroup and shown as mean ± SEM (error bars).
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