

  ijerph-18-06333




ijerph-18-06333







Int. J. Environ. Res. Public Health 2021, 18(12), 6333; doi:10.3390/ijerph18126333




Article



Identifying Patterns of Symptom Distress in Pregnant Women: A Pilot Study



Ching-Fang Lee 1,*[image: Orcid], Fur-Hsing Wen 2[image: Orcid], Yvonne Hsiung 1[image: Orcid], Jian-Pei Huang 3, Chun-Wei Chang 4 and Hung-Hui Chen 5,6[image: Orcid]





1



Department of Nursing, Mackay Medical College, New Taipei City 25245, Taiwan






2



Department of International Business, Soochow University, Taipei City 100006, Taiwan






3



Department of Obstetrics and Gynecology, Mackay Memorial Hospital, Taipei City 104217, Taiwan






4



Department of Psychiatry, Fu Jen Catholic University Hospital, New Taipei City 24352, Taiwan






5



School of Nursing, College of Medicine, National Taiwan University, Taipei City 10051, Taiwan






6



Department of Nursing, National Taiwan University Hospital, Taipei City 10002, Taiwan









*



Correspondence: chingfang@mmc.edu.tw; Tel.: +886-2-2636-0303







Academic Editor: Amanda Rodrigues Amorim Adegboye



Received: 25 April 2021 / Accepted: 9 June 2021 / Published: 11 June 2021



Abstract

:

During pregnancy, a woman’s enlarged uterus and the developing fetus lead to symptom distress; in turn, physical and psychological aspects of symptom distress are often associated with adverse prenatal and birth outcomes. This study aimed to identify the trends in the trajectory of these symptoms. This longitudinal study recruited 95 pregnant women, with a mean age of 32 years, from the prenatal wards of two teaching hospitals in northern Taiwan. Symptom distress was measured by a 22-item scale related to pregnancy-induced symptoms. The follow-up measurements began during the first trimester and were taken every two to four weeks until childbirth. More than half of the pregnant women experienced symptom distress manifested in a pattern depicted to be “Decreased then Increased” (56.8%). Other noticeable patterns were “Continuously Increased” (28.4%), “Increased then Decreased” (10.5%) and “Continuously Decreased” (4.2%), respectively. It is worth noting that most pregnant women recorded a transit and increase in their symptom distress, revealed by their total scores, at the second trimester (mean 22.02 weeks) of pregnancy. The participants’ major pregnancy-related distress symptoms were physical and included fatigue, frequent urination, lower back pain, and difficulty sleeping. The mean scores for individual symptoms ranged from 2.32 to 3.61 and were below the “moderately distressful” level. This study provides evidence that could be used to predict women’s pregnancy-related symptom distress and help healthcare providers implement timely interventions to improve prenatal care.
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1. Introduction


Pregnancy-induced symptoms fluctuate across gestational weeks [1,2]. These symp-toms cause significant distress that impacts daily functioning, interferes with work per-formance and impairs the quality of life of both pregnant women and their families [3,4,5]. Moreover, persistent and severe symptoms are associated with adverse effects regarding fetal development and increased pregnancy risks, such as preeclampsia, vaginal bleeding, preterm birth and postpartum complications [6,7,8].



Most previous studies of pregnant women have focused on a single symptom or ex-amined the association among several symptoms, and how these symptoms are related to birth outcomes or postpartum complications [9,10]. In fact, previous studies have primarily addressed a wide variety of symptoms that women tend to experience only in their third trimester [1], or followed symptoms only from late in the third trimester to the early postpartum period [9,11]. However, the pattern of fluctuation in the severity of symptoms [1,12], including distress levels, differs among pregnant women and has not yet been ex-plored in depth. In particular, pregnant women’s level of perceived distress and their varying degrees of awareness of such distress require greater exploration to create a more precise picture.



Symptom distress is an individual’s perceived frequency of particular symptoms, as well as the severity or the level of distress caused by the symptoms [13]. It is worth noting that for pregnant women, symptom frequency may not be the major cause of distress. To our knowledge, pregnancy-induced symptom distress has not been well studied, and only when a full spectrum of symptoms is explored can prenatal interventions be designed to offer guidance in relieving the distress caused by persistent and severe symptoms during pregnancy. Previous studies have found that professional, individualized health education and support can promptly relieve the severity of some symptoms during pregnancy [14,15]. Therefore, we first need to ascertain the dominant trends in the symptom distress of pregnant women in order to educate them about the most common trimester-specific symptoms they can expect to experience. Moreover, understanding the pattern of pregnancy-induced symptom distress could help healthcare providers guide these women more effectively throughout their pregnancy.



Thus, the aims of this study were (i) to identify the patterns of distress-related preg-nancy-induced symptoms and (ii) to examine symptom distress scores in the context of multipattern trends. Our findings may facilitate the identification of women who display a clear symptom-distress trajectory and may thus enable healthcare providers to more ef-fectively take the appropriate actions.




2. Materials and Methods


2.1. Design


This pilot study used a longitudinal study design based on convenience sampling.




2.2. Participants and Setting


More than 99.9% of women, regardless of their gestation statuses or pregnancy related risks, give birth by obstetricians at hospitals in Taiwan [16]. Moreover, pregnant women who have national health insurance are entitled to 10 government-funded prenatal check-ups by obstetricians or midwives. Pregnant Taiwanese women receive a maternal health booklet once the pregnancy has been confirmed based on the fetal heartbeat. The number of regular check-ups in the first, second and third trimesters is two, two and six, respectively [16].



The participants were recruited from the prenatal outpatient departments with 28 obstetricians from two teaching hospitals in Taipei, Taiwan. Inclusion criteria were women in 8–12 weeks of gestation with a singleton pregnancy who had no obstetric or medical complications. Excluded were those who had high obstetric risks or medical complications, such as insulin-dependent diabetes, gestational diabetes, hypertension and multiple-gestation pregnancies. We used the G-Power software package (version 3.1; Heinrich Heine University Düsseldorf, Dusseldorf, Germany) to calculate the necessary sample size, assuming a power of 80%, the medium effect size of 0.5 by Cohen’s analysis and α = 0.05 [17]. The sample size estimate was calculated at 92 (N) in our study to reach satisfactory statistical power. This number also provided power confidence since the rule of thumb in the longitudinal study design where the sample size at effect size 0.5 was 64 (for power = 0.8 for a 2-tailed 0.05 test) [18].



A total of 98 pregnant women completed the questionnaire. The final sample included 95 women who had completed at least two measurements. The mean number of time points at which the women completed the measurements was 5.29 (SD = 1.91; minimum = 2; maximum = 10). Only 5.3% (n = 5) participants completed two measurements.




2.3. Data Collection


The study was undertaken from July 2016 until June 2017. Symptom-related measurement began during 8–12 weeks of the first trimester after the pregnancy was confirmed by obstetricians, and at least two subsequent measurements were collected by researchers every 4 weeks in the second trimester and every two weeks in the third trimester during prenatal visits until childbirth.



After the women completed the questionnaires, we gave them each a gift and thanked them for their participation. The participants were scheduled to receive a routine prenatal health check-up from multiple obstetricians in Taiwan. The follow-up questionnaires, handed out to participants face to face, were to be returned by them within 2–4 weeks during one of their regular prenatal check-ups at the hospital. We kept a record of when the questionnaires were given out and returned. We also contacted each participant by phone at least one week before her next appointment.




2.4. Measurements


Our study’s variables included the sociodemographic details of the participants (i.e., age, level of education, occupation, body weight, prepregnancy body mass index (BMI) and monthly family income), their perinatal characteristics (i.e., parity, abortion history and gestational age), and any pregnancy-related symptom distress.



The participants were asked to record their pregnancy-related symptom distress over the course of the previous 7 days using a 22-item questionnaire (Mandarin version) with content validity index (CVI) values of 98.6–99.2% and a Cronbach’s α value of 0.86 in pregnant Taiwanese women [19,20]. Of the 22 items, 17 were related to physical symptoms (i.e., fatigue, nausea, vomiting, dizziness, frequent urination, lower back pain, leg cramps, leg swelling, difficulty sleeping, constipation, hemorrhoids, abdominal distention, diarrhea, uterine contractions, shortness of breath, numbness/tingling in hands/feet and lumbopelvic pain), while 5 items pertained to psychological symptoms (i.e., worry, anxiety, depression, feeling upset and feeling unhappy). Each symptom was self-reported, with the perceived level of distress being ranked using a 10-point scale (10 = extreme suffering; 0 = no suffering at all). In aspects of physical distress’ and psychological distress’ mean total distress, the highest possible total score was 220.



Higher scores indicated more severe levels of pregnancy-related distress. The Cronbach’s α values of our study for total, physical and psychological symptom distress were 0.93, 0.90 and 0.96, respectively. The CVI values were 96.25, 97.5% and 95%, respectively.




2.5. Data Analyses


Aim 1: To identify the patterns of distress-related pregnancy-induced symptoms.



We estimated the trend in the distress scores by hierarchical linear modelling (HLM). Because each participant had asymmetric time points of symptom distress scores in the data-collecting period, the HLM permits the repeated measures within a nested structure [21]. The nested structure included the repeated measures of the distress scores at the within-subject level and at the between-subjects level.



Comparison of the linear and quadratic growth curve models showed that the final model was significantly related to the quadratic growth curve model (χ2 = 22.06, df = 4, p = 0.001). Based on quadratic growth model, we estimated the trend and pattern of change. Three classes of parameters, i.e., intercept coefficients (the values of the dependent variables in the early weeks of gestation), linear slope coefficients (to estimate the slopes of the tangent lines for the dependent variables in the early weeks of gestation) and curve slope coefficients (to estimate the curvature of the dependent variables’ trajectories during pregnancy), were estimated via the empirical Bayes method to obtain the quadratic curve of the growth model for all participants [22,23]. The coefficient values of the linear slope and curve slope and the times of the estimated maximal and minimal symptom distress scores were used to characterize the patterns of change in the scores. The following four patterns were identified: “Decreased then Increased”, “Increased then Decreased”, “Continuously Increased” and “Continuously Decreased”.



Aim 2: To examine symptom distress scores in the context of multipattern trends.



Statistics were organized into specific aims by means of SPSS 20.0 (SPSS, Chicago, IL, USA). The demographic and prenatal variables were described in terms of frequencies and percentages, while the continuous variables were described in terms of means and standard deviations. To compare score differences among the four identified patterns, one-way ANOVA was used to explore the distributions and compare the means of total, physical, psychological and total average symptom distress, applying a post hoc Scheffe test. The mean values of the total average score were used to determine the distress levels in the four patterns based on a 10-point scale. The total average scores were the summed scores of individual distress divided by the number of symptoms. The distribution and severity of individual symptom distress were compared by ANOVA to the means among the four patterns.




2.6. Ethical Considerations


This study was approved by the Institutional Review Board of Mackay Medical Hospital in Taipei, Taiwan (#16MMHIS135). The consent forms signed by the participants included both a brief description of the study and an explicit assurance of confidentiality.





3. Results


3.1. Participant Characteristics


The final sample was 95 pregnant women whose average age was 32 years (SD = 3.91). The majority had a college or university education (n = 87, 91.6%) and a monthly family income of NT 60,000–100,000 (n = 54, 56.9%), were employed (n = 82, 86.3%), were nulliparous (n = 52, 54.7%), had no abortion history (n = 84, 88.4%) and had had a normal prepregnancy BMI (n = 82, 86.3%). The mean gestational weight gain was 9.11 kg (SD = 4.22) (see Table 1).




3.2. Patterns and Trends in Pregnancy-Induced Symptom Distress


The most common pattern was “Decreased then Increased” (n = 54, 56.8%); the second most common pattern was “Continuously Increased” (n = 27, 28.4%), followed by “Increased then Decreased” (n = 10, 10.5%) and “Continuously Decreased” (n = 4, 4.2%) (Table 2). Moreover, the total distress scores for pregnancy-induced symptom distress in the “Decreased then Increased” pattern (mean = 51.03) were significantly lower than those in the “Continuously Increased” pattern (mean = 66.20) and the “Continuously Decreased” (mean = 79.41) pattern (Table 2).



The point of transition, when symptom distress scores began to increase, came at 22.02 weeks of gestation for the “Decreased then Increased” pattern. For the “Increased then Decreased” pattern, pregnancy-related symptoms began to decrease at 26.77 weeks (see Figure 1).




3.3. The Distribution of Pregnancy-Related Symptom Distress Scores


Table 2 shows that the distress scores for total, physical and psychological symptoms were significantly different for the four patterns (p < 0.05). According to the post hoc test, the “Decreased then Increased” pattern had a significantly lower total distress score (mean = 51.03, SE = 3.52), total average distress score (mean = 2.32, SE = 0.16), physical distress score (mean = 41.42, SE = 2.65) and psychological distress score (mean = 9.56, SE = 1.06) than the other patterns, but the “Continuously Decreased” pattern had a higher total distress score (mean = 79.41, SE = 12.83), total average distress score (mean = 3.61, SE = 0.58), physical distress score (mean = 61.10, SE = 9.64) and psychological distress score (mean = 18.22, SE = 2.85). The mean distress scores for total average were below the “moderately distressful” level (mean scores < 5), and the range across all four patterns was 2.32–3.61 (Table 2). For the “Decreased then Increased” trajectory, while the overall pattern changed at 22.02 weeks, physical distress levels increased earlier (21.01 weeks) relative to psychological distress levels (22.34 weeks).




3.4. Levels of Distress for Individual Symptoms Across the Patterns


Among pregnancy-related symptoms, fatigue was the worst example of symptom distress in all groups (mean range = 4.06–6.23), with a significantly lower distress level in the “Decreased then Increased” pattern than in the other patterns (p < 0.05) (Table 3). Worry was the worst psychological symptom in all the patterns (mean range = 2.36–4.65), but the level of significance was marginal across all four patterns (p = 0.05). The distress level scores for individual symptoms—fatigue, difficulty sleeping, uterine contractions, numbness/tingling in hands/feet, diarrhea, anxiety, feeling upset and feeling unhappy—were significantly different for the four patterns (p < 0.05) and were significantly lower in the “Decreased then Increased” pattern, but higher scores in the “Continuously Increased” pattern the level of significance were not significant across all four patterns (p > 0.05).





4. Discussion


Our study found that the “Decreased then Increased” trend displayed the most noticeable changes and had significantly lower symptom distress scores than the other patterns; moreover, in this trend, the point of transition to increasing symptom distress scores came at 22 weeks. We also found that physical symptom distress increased first (21.01 weeks) compared to psychological distress (22.34 weeks) under the most noticeable changing pattern of “Decreased then Increased”. The key cause of increasing distress and physical distress before psychological distress may be related to maternal physiological changes resulting from fetal growth and increasing uterine size at 21–24 gestational weeks [24,25]. Many physiological changes during pregnancy, including the rapid increase in maternal plasma volume to transport nutrients to meet fetal growth demands, rapid weight gain from water retention and fetal growth and significant gravida changes that impact the musculoskeletal system, induce symptom distress after 20 gestational weeks [1,25,26]. Moreover, these physical factors such as anatomy and physical changing had increasing distress level with gestation weeks. The physical symptoms may affect psychological symptoms and drive the psychological distress changes after.



More than 80% of the women in this study perceived increasing symptom distress in the last trimester, especially those exhibiting the “Continuously Increased” (28.4%) and “Decreased then Increased” (56.8%) patterns. This finding suggests that most women continue to experience upward trends and increasingly severe symptoms in their second and third trimesters. When prenatal symptom distress becomes more persistent and severe, women with perinatal distress tend to request extended sick leave for more frequent prenatal care; perceived dissatisfaction with the division of household tasks has also been found [3]. In fact, 85% of women wanted to discuss pregnancy-related symptoms [2], implying a need for healthcare providers to pay special attention to assessing women’s symptom distress, especially if those symptoms are disrupting normal functioning. Providing early counseling to pregnant women was found to be effective in reducing symptom distress [27,28]. For example, during prenatal visits, healthcare providers may detect and assess common pregnancy-related symptoms in the waiting room with a clinically useful checklist and examine patterns or trends in symptom distress by asking simple questions regarding symptom history, occurrence frequency, severity level and life events that may aggravate symptom distress.



Nearly 15% of the women exhibited decreasing patterns of symptoms during pregnancy: “Continuously Decreased” (4.2%) and “Increased then Decreased” (10.5%). Our study also found that women exhibiting the “Increased then Decreased” pattern suffered higher levels of distress than women with the “Continuously Increased” pattern before the turning point toward decreasing symptoms at 26–27 weeks. Furthermore, it is important to note that women who exhibited the “Continuously Decreased” pattern had the highest mean distress score (mean = 3.61). We also found that a change in the pattern of symptom distress was physical before the psychological distress. In order to prevent or relieve physical symptoms, which may affect psychological distress symptom, we could provide education on self-care for the majority of physical symptoms in the first trimester. Early reduction in physical symptom distress may decrease overall symptom distress in these women, which may reflect increased levels of perceived psychological or overall symptom distress. Previous studies have found that symptom distress in the first trimester affects postpartum psychological vulnerability [10,29]. Furthermore, self-care related education about the ways to relieve early physical symptom distress should soon be provided to pregnant women at the first prenatal care visit. More generally, we suggest providing pregnant women detailed educational information about the patterns of changes in symptoms, key transition times and the levels of perceived symptoms they can expect. Women receiving care from healthcare providers reported an increase in knowledgeability about birth and were prepared to use planning-preparation coping strategies to manage the strains and challenges of pregnancy and reduce their fear of childbirth [30]. Therefore, women with early symptom distress should be given early assistance through prenatal education.



Fatigue was the worst symptom of distress in pregnant women in all patterns. This persistent or severe tiredness, resulting in decreased ability to perform daily tasks [3], is related to maternal water retention changes due to increased blood volume and cardio loading during pregnancy [25]. Pregnancy-related physical symptoms such as frequent urination, lower back pain and difficulty sleeping were also commonly mentioned by our subjects, and these were caused by anatomic and physiological changes mediated by fetal growth and uterine enlargement, changes in the center of gravity and pressure on or displacement of the organs [25,26].



Among the psychological distress symptoms, worry and upset had the highest distress scores across the patterns. The physical and psychological symptoms affected each other: the severity of pregnancy-related physical symptoms was strongly associated with worry, and the psychological distress symptom of depression was correlated with fatigue [2]. Women who suffer from persistent back pain and difficulty sleeping may experience fatigue and have psychological problems from pregnancy in the postpartum period [9,12,31]. A recent cohort study of 1858 women by Aukia et al. found that physical complaints may induce sleep difficulty, and that sleep problems and psychological distress symptoms are strongly related [31], indicating the importance of identifying psychological distress among women with persistent or severe physical symptoms throughout pregnancy.



Women tend to feel upset about the uncertain future of the unborn baby and the pregnancy [32], and the co-occurrence of upset emotional states with pregnancy complications raises major concerns [2]. For these women, pregnancy is a risk rather than a cause, and medical attention and symptom relief are necessary. Previous studies have found that professional and individualized health education, counseling and support can promptly relieve the severity or even prevent the appearance of some symptoms during pregnancy [14,15]. Furthermore, education on self-care to help pregnant women relieve pregnancy-induced symptoms could decrease or prevent high levels of psychological distress. Women who perceived more pregnancy distress were at high risk of poor psychological adjustment and self-care [33,34]. Unsuccessful coping with symptom distress not only induces stress [28] but also increases the risks of preterm delivery and low birth weight [6].



We suggest antenatal screening in order to identify potential pregnancy-related symptoms and forms of distress. For example, sleep problems may have serious effects and contribute to adverse pregnancy outcomes or postnatal physical and psychological symptom distress [35,36]. Some symptoms, such as nausea, vomiting, constipation and hemorrhoids, are rarely life-threatening or have adverse consequences but can cause significant distress, not only negatively impacting pregnant women’s quality of life and daily functioning but also leading some women to consider termination of pregnancy or future pregnancy avoidance [37,38]. Once the pattern of symptoms is identified, treatment decisions should be made by specialists.



More generally, the ability of women to identify their pattern of change early and adopt self-care may allow them to prevent or relieve pregnancy-induced symptoms. For example, if a pregnant woman complains about low back pain, self-care strategies may be introduced, such as light yoga exercise, acupressure, lumbar stabilization or stretching exercises, to improve postural stability [39]. Additionally, for multiparous women, family can be encouraged to provide support in childcare or plan for enrollment in a childcare center to decrease fatigue due to caregiving tasks [3,40].



The pregnancy-specific distress experienced by women in the present study was below the moderate level on a 10-point Likert scale (range = 2.32 to 3.61), lower than in the Winkel et al. study conducted in 2013. When we converted their ratings based on a 4-point Likert scale to ratings based on a 10-point scale, the range of the scores for 11 symptoms was 3.0–6.0. However, the subjects of the Winkel et al. study were younger than our subjects (mean age = 28.0 years) and were unemployed and multiparous (50.3%) [41]. Women with lower socioeconomic status and those who are pregnant for the first time tend to experience greater distress than other women [40]. Symptom distress occurs in multiple domains and is affected by personal, behavioral, environmental, social contextual, economic (access to health care) and geographic [13] factors. Beebe et al.’s (2017) study also found that pregnant women’s ethnicity may be correlated with their experience of symptom distress. Asian women tend to have significantly lower symptom distress than the general populations of Euro-Americans, while Latina women tend to have significantly higher symptom distress [1]. This finding may explain why the symptom distress of the pregnant women in our study did not seem very severe overall.



Regarding the clinical implications, these findings can enhance healthcare providers’ detection and appraisal of different patients’ symptoms in the context of clients’ personal and psychosocial environment [42]. Women’s pregnancy-induced symptom distress may be related to their various experiences of partner relationships and family support, coping strategies and socioeconomic status [1,13,30]. Future research should attempt to explore patients’ psychosocial context before recommending individually tailored interventions for pregnant women.



Strengths and Limitations


To our knowledge, our study is the first longitudinal study examining pregnant women’s pregnancy-induced symptoms from a wide range of distress follow-ups beginning early in the first trimester and ending at childbirth. We provide a clearer picture of the four patterns of pregnancy-induced symptom distress over the course of gestation, which could facilitate the identification of pregnant women who display particular trajectories of symptom distress and provide healthcare providers with new insights into symptom management. Clearly, it is important to assess pregnant women’s symptoms of distress properly to better understand relevant patterns. Healthcare providers could design intervention strategies for relieving or preventing pregnant women’s suffering and provide educational leaflets to promote pregnancy-induced symptom management during prenatal visits. Increased information and support from professionals could also help prevent or at least decrease the negative impact of symptom distress on the health of pregnant women and their fetuses.



This pilot study had a relatively small number (n = 95) of participants who were older and had a higher education level compared to Chen’s studies of 18,312 Taiwanese women [43]; therefore, we must be cautious in generalizing or extending our present results to a wider population. Taiwan is a moderate-to-high income country [44]. The prevalence of symptom distress is increasing among low-income groups [45,46]. We acknowledge that various patterns may exist, but more research is needed to understand the reasons behind a lack of “stable high” and “stable low” exhibiting among Taiwanese pregnant women. It could be related to a relatively small sample size, and further studies using empirical Bayes in HLM may deal with asymmetric time points of symptom distress. Therefore, future studies should use a larger group of participants or compare different contexts to establish a more solid consensus regarding the various trends or patterns in women’s pregnancy-induced symptom distress. Otherwise, our measurement tool had a good level validity and reliability, and it was already developed and examined on a small population of pregnant women in Taiwan [17,18]. Factor analysis methods can establish high-quality measures of those pregnancy-related symptom constructs with a large sample to construct their robust validity future.





5. Conclusions


Four patterns of distress symptoms were identified for pregnant women throughout their pregnancy. The most noticeable change pattern was the “Decreased then Increased” trend, which showed significantly lower symptom distress scores than the other patterns. Moreover, the point of transition to an increase in symptom distress scores was 22 weeks. The pregnant women in our sample generally tended to report distress levels that were below moderate (mean scores < 5). Physical symptoms were the main type of pregnancy-related distress symptoms for the pregnant women in this study; they included fatigue, lower back pain, abdominal distention and sleeping problems. Finally, the proper assessment of symptom distress continues to be important in order to have an early and clear understanding of their patterns of change, and to give providers clearer insights into symptom management and allow timely interventions. Such efforts could help prevent or decrease the negative impact of symptom distress on pregnant women and their fetuses.







Author Contributions


Conceptualization, C.-F.L., F.-H.W. and Y.H. methodology, C.-F.L., F.-H.W. and H.-H.C.; software, C.-F.L. and F.-H.W.; validation, C.-F.L. and F.-H.W. and C.-W.C.; formal analysis, C.-F.L. and F.-H.W.; investigation, C.-F.L., Y.H. and J.-P.H.; resources, C.-F.L. and J.-P.H.; data curation, C.-F.L., H.-H.C. and C.-W.C.; writing—original draft preparation, C.-F.L., F.-H.W., Y.H. and J.-P.H.; writing—review and editing, C.-F.L., F.-H.W. and Y.H.; visualization, C.-F.L. and F.-H.W.; supervision, C.-F.L. and J.-P.H.; project administration, C.-F.L.; funding acquisition, C.-F.L. and J.-P.H. All authors have read and agreed to the published version of the manuscript.




Funding


This study was supported by a research grant from the Mackay Medical College in Taiwan (1041A02) and Mackay Memorial Hospital in Taiwan (MMH-MM-10712).




Institutional Review Board Statement


This study was approved by the Institutional Review Board of Mackay Medical Hospital (#16MMHIS135).




Informed Consent Statement


Informed consent was obtained from all subjects involved in the study.




Data Availability Statement


The data presented in this study are available on request from the corresponding author. The data are not publicly available due to funding restrictions and patient privacy.




Acknowledgments


This study was supported by a research grant from the Mackay Medical College in Taiwan (1041A02) and Mackay Medical Hospital in Taiwan (MMH-MM-10712). The authors are grateful to all participants in this research project.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Beebe, K.R.; Gay, C.L.; Richoux, S.E.; Lee, K.A. Symptom experience in late pregnancy. J. Obstet. Gynecol. Neonatal Nurs. 2017, 46, 508–520. [Google Scholar] [CrossRef]

	



Lutterodt, M.C.; Kähler, P.; Kragstrup, J.; Nicolaisdottir, D.R.; Siersma, V.; Ertmann, R.K. Examining to what extent pregnancy-related physical symptoms worry women in the first trimester of pregnancy: A cross-sectional study in general practice. BJGP Open 2019, 3, bjgpopen19X101674. [Google Scholar] [CrossRef]

	



Jonsdottir, S.S.; Swahnberg, K.; Thome, M.; Oskarsson, G.K.; Bara Lydsdottir, L.; Olafsdottir, H.; Sigurdsson, J.F.; Steingrimsdottir, T. Pregnancy complications, sick leave and service needs of women who experience perinatal distress, weak social support and dissatisfaction in their partner relationships. Scand. J. Caring Sci. 2020, 34, 167–180. [Google Scholar] [CrossRef]

	



Pearson, R.M.; Carnegie, R.E.; Cree, C.; Rollings, C.; Rena-Jones, L.; Evans, J.; Stein, A.; Tilling, K.; Lewcock, M.; Lawlor, D.A. Prevalence of prenatal depression symptoms among 2 Generations of pregnant mothers: The Avon longitudinal study of parents and children. JAMA Netw. Open 2018, 1, e180725. [Google Scholar] [CrossRef]

	



Korhonen, L.S.; Karlsson, L.; Scheinin, N.M.; Korja, R.; Tolvanen, M.; Mertsola, J.; Peltola, V.; Karlsson, H. Prenatal maternal psychological distress and offspring risk for recurrent respiratory infections. J. Pediatr. 2019, 208, 229–235.e1. [Google Scholar] [CrossRef] [PubMed]

	



Vollrath, M.E.; Sengpiel, V.; Landolt, M.A.; Jacobsson, B.; Latal, B. Is maternal trait anxiety a risk factor for late preterm and early term deliveries? BMC Pregnancy Childbirth 2016, 16, 286. [Google Scholar] [CrossRef]

	



Rasouli, M.; Pourheidari, M.; Hamzeh Gardesh, Z. Effect of self-care before and during pregnancy to prevention and control preeclampsia in high-risk women. Int. J. Prev. Med. 2019, 10, 21. [Google Scholar] [CrossRef]

	



Zheng, H.; Li, N.; Hao, Y.; Jin, C.; Meng, Y.; Yao, S.; Wei, J.; Pan, Y.; Gao, S.; Li, Z.; et al. Maternal severe stressful life events and risk of abnormal vaginal bleeding among urban Chinese pregnant women. J. Matern. Fetal Neonatal Med. 2020, 33, 2027–2031. [Google Scholar] [CrossRef]

	



Pietikäinen, J.T.; Polo-Kantola, P.; Pölkki, P.; Saarenpää-Heikkilä, O.; Paunio, T.; Paavonen, E.J. Sleeping problems during pregnancy-a risk factor for postnatal depressiveness. Arch. Womens Ment. Health 2019, 22, 327–337. [Google Scholar] [CrossRef] [PubMed]

	



Nakić Radoš, S.; Tadinac, M.; Herman, R. Anxiety during pregnancy and postpartum: Course, predictors and comorbidity with postpartum depression. Acta Clin. Croat. 2018, 57, 39–51. [Google Scholar] [CrossRef] [PubMed]

	



Paul, S.; Corwin, E.J. Identifying clusters from multidimensional symptom trajectories in postpartum women. Res. Nurs. Health 2019, 42, 119–127. [Google Scholar] [CrossRef] [PubMed]

	



Bai, G.; Korfage, I.J.; Groen, E.H.; Jaddoe, V.W.; Mautner, E.; Raat, H. Associations between Nausea, Vomiting, Fatigue and Health-Related Quality of Life of Women in Early Pregnancy: The Generation R Study. PLoS ONE 2016, 11, e0166133. [Google Scholar] [CrossRef] [PubMed]

	



Starkweather, A.R.; Colloca, L.; Dorsey, S.G.; Griffioen, M.; Lyon, D.; Renn, C. Strengthening inter- and intraprofessional collaborations to advance biobehavioral symptom science. J. Nurs. Scholarsh. 2019, 51, 9–16. [Google Scholar] [CrossRef]

	



Liu, M.C.; Kuo, S.H.; Lin, C.P.; Yang, Y.M.; Chou, F.H.; Yang, Y.H. Effects of professional support on nausea, vomiting, and quality of life during early pregnancy. Biol. Res. Nurs. 2014, 16, 378–386. [Google Scholar] [CrossRef]

	



Jallo, N.; Ruiz, R.J.; Elswick, R.K., Jr.; French, E. Guided imagery for stress and symptom management in pregnant African American women. Evid. Based Complement. Alternat. Med. 2014, 2014, 840923. [Google Scholar] [CrossRef]

	



Health Promotion Administration. Maternal Health Booklet. c2021. 29 January 2021. Available online: https://www.gender.ey.gov.tw/gecdb/Stat_Statistics_DetailData.aspx?sn=UNgbUqD746EaB%2fcBxzuqGw%3d%3d&d=194q2o4%2botzoYO%2b8OAMYew%3d%3d”https://www.hpa.gov.tw/File/Attach/7667/File_7162.pdf (accessed on 6 April 2021).

	



Cohen, J. Statistical Power Analysis for the Behavioral Sciences, 2nd ed.; Lawrence Erlbaum Associates: Hillsdale, NJ, USA, 1988. [Google Scholar]

	



Hedeker, D.; Gibbons, R.D.; Waternaux, C. Sample size estimation for longitudinal designs with attrition. J. Educ. Behav. Stat. 1999, 24, 70–93. [Google Scholar] [CrossRef]

	



Lee, C.F.; Lin, H.M.; Sun, J.S.; Gu, Y.X. Symptom distress for women in different trimesters. J. Orient. Inst. Tech. 2009, 29, 206–217. [Google Scholar]

	



Chien, S.Y. Comparison of Prenatal Stress, Symptom Distress, Social Support and Quality of Life Between Advanced-Age and Appropriate Reproductive Age Pregnant Women during Third Trimester. Master’s Thesis, Taipei University of Nursing and Health, Taipei, Taiwan, 2013. [Google Scholar]

	



Harrison, X.A.; Donaldson, L.; Correa-Cano, M.E.; Evans, J.; Fisher, D.N.; Goodwin, C.E.D.; Robinson, B.S.; Hodgson, D.J.; Inger, R. A brief introduction to mixed effects modelling and multi-model inference in ecology. PeerJ 2018, 6, e4794. [Google Scholar] [CrossRef]

	



Candel, M.J. Optimal designs for empirical bayes estimators of individual linear and quadratic growth curves in linear mixed models. Stat. Methods Med. Res. 2009, 18, 397–419. [Google Scholar] [CrossRef]

	



Candel, M.J.J.M.; Winkens, B. Performance of empirical bayes estimators of level-2 random parameters in multilevel analysis: A Monte Carlo study for longitudinal designs. J. Educ. Behav. Stat. 2003, 28, 169–194. [Google Scholar] [CrossRef]

	



Callahan, L. Fetal and placental Development and Functioning. In Core Curriculum for Maternal-Newborn Nursing, 5th ed.; Mattson, S., Smith, J.E., Eds.; Mosby: St Louis, MI, USA, 2018; pp. 37–62. [Google Scholar]

	



Cunningham, F.G.; Leveno, K.J.; Bloom, S.L.; Dashe, J.S.; Hoffman, B.L.; Casey, B.M.; Spong, C.Y. Maternal physiology. In Williams Obstetrics, 25th ed.; Cunningham, F.G., Ed.; McGraw-Hill Education/Medical: New York, NY, USA, 2018; Chapter4. [Google Scholar]

	



Bermas, B.L. Maternal Adaptations to Pregnancy: Musculoskeletal Changes and Pain; Lockwood, C.J., Ed.; 2021; Available online: https://www.uptodate.com/contents/maternal-adaptations-to-pregnancy-musculoskeletal-changes-and-pain (accessed on 13 February 2021).

	



Lee, C.F.; Huang, Y.C.; Chi, L.K.; Lin, H.M.; Lin, C.J.; Hsiao, S.M. Constructing and applying an exercise counseling model for pregnant women: A preliminary study. Nurse Educ. Pract. 2018, 33, 77–83. [Google Scholar] [CrossRef] [PubMed]

	



Lee, C.F.; Huang, Y.C.; Wen, F.H.; Lin, C.J.; Chi, L.K.; Chang, C.W. Effectiveness of individual face-to-face exercise counselling in changing exercise behaviours to relieve symptom distress in pregnant women. Int. J. Nurs. Pract. 2020, 26, e12837. [Google Scholar] [CrossRef] [PubMed]

	



Ertmann, R.K.; Nicolaisdottir, D.R.; Kragstrup, J.; Siersma, V.; Lutterodt, M.C.; Bech, P. Physical discomfort in early pregnancy and postpartum depressive symptoms. Nord. J. Psychiatry 2019, 73, 200–206. [Google Scholar] [CrossRef] [PubMed]

	



Ibrahim, S.M.; Nicoloro-SantaBarbara, J.; Auerbach, M.V.; Rosenthal, L.; Kocis, C.; Busso, C.E.; Lobel, M. Pregnancy-specific coping and changes in emotional distress from mid- to late pregnancy. J. Reprod. Infant. Psychol. 2019, 37, 397–412. [Google Scholar] [CrossRef]

	



Aukia, L.; Paavonen, E.J.; Jänkälä, T.; Tolvanen, M.; Korja, R.; Karlsson, L.; Karlsson, H.; Polo-Kantola, P. Insomnia symptoms increase during pregnancy, but no increase in sleepiness—Associations with symptoms of depression and anxiety. Sleep Med. 2020, 72, 150–156. [Google Scholar] [CrossRef]

	



Dryer, R.; Graefin von der Schulenburg, I.; Brunton, R. Body dissatisfaction and Fat Talk during pregnancy: Predictors of distress. J. Affect. Disord. 2020, 267, 289–296. [Google Scholar] [CrossRef] [PubMed]

	



Obrochta, C.A.; Chambers, C.; Bandoli, G. Psychological distress in pregnancy and postpartum. Women Birth 2020, 33, 583–591. [Google Scholar] [CrossRef]

	



Westerneng, M.; Witteveen, A.B.; Warmelink, J.C.; Spelten, E.; Honig, A.; de Cock, P. Pregnancy-specific anxiety and its association with background characteristics and health-related behaviors in a low-risk population. Compr. Psychiatry 2017, 75, 6–13. [Google Scholar] [CrossRef]

	



Nakahara, K.; Michikawa, T.; Morokuma, S.; Ogawa, M.; Kato, K.; Sanefuji, M.; Shibata, E.; Tsuji, M.; Shimono, M.; Kawamoto, T.; et al. Association of maternal sleep before and during pregnancy with preterm birth and early infant sleep and temperament. Sci. Rep. 2020, 10, 11084. [Google Scholar] [CrossRef]

	



Li, R.; Zhang, J.; Zhou, R.; Liu, J.; Dai, Z.; Liu, D.; Wang, Y.; Zhang, H.; Li, Y.; Zeng, G. Sleep disturbances during pregnancy are associated with cesarean delivery and preterm birth. J. Matern. Fetal Neonatal Med. 2017, 30, 733–738. [Google Scholar] [CrossRef]

	



Tan, A.; Lowe, S.; Henry, A. Nausea and vomiting of pregnancy: Effects on quality of life and day-to-day function. Aust. N. Z. J. Obstet. Gynaecol. 2018, 58, 278–290. [Google Scholar] [CrossRef] [PubMed]

	



Zielinski, R.; Searing, K.; Deibel, M. Gastrointestinal distress in pregnancy: Prevalence, assessment, and treatment of 5 common minor discomforts. J. Perinat. Neonatal Nurs. 2015, 29, 23–31. [Google Scholar] [CrossRef] [PubMed]

	



Hu, X.; Ma, M.; Zhao, X.; Sun, W.; Liu, Y.; Zheng, Z.; Xu, L. Effects of exercise therapy for pregnancy-related low back pain and pelvic pain: A protocol for systematic review and meta-analysis. Medicine 2020, 99, e17318. [Google Scholar] [CrossRef]

	



Cheng, C.Y.; Chou, Y.H.; Wang, P.; Tsai, J.M.; Liou, S.R. Survey of trend and factors in perinatal maternal fatigue. Nurs. Health Sci. 2015, 17, 64–70. [Google Scholar] [CrossRef]

	



Winkel, S.; Einsle, F.; Wittchen, H.U.; Martini, J. Premenstrual symptoms are associated with psychological and physical symptoms in early pregnancy. Arch. Womens Ment. Health 2013, 16, 109–115. [Google Scholar] [CrossRef]

	



Bender, M.S.; Janson, S.L.; Franck, L.S.; Lee, K.A. Theory of symptom management. In Middle Range Theory for Nursing, 4th ed.; Smith, M.J., Liehr, P.R., Eds.; Springer Publishing Co: New York, NY, USA, 2018; pp. 147–178. [Google Scholar]

	



Chen, C.-N.; Yu, H.-C.; Chou, A.-K. Association between Maternal Pre-pregnancy Body Mass Index and Breastfeeding Duration in Taiwan: A Population-Based Cohort Study. Nutrients 2020, 12, 2361. [Google Scholar] [CrossRef] [PubMed]

	



Ni, Y.L.; Chang, J.H.; Chen, L.H. Investigating the relationship between district-level socioeconomic status and individual obesity in Taiwanese adolescents: A large-scale cross-sectional analysis. Sci. Rep. 2019, 9, 2928. [Google Scholar] [CrossRef]

	



Patabendige, M.; Athulathmudali, S.R.; Chandrasinghe, S.K. Mental Health Problems during Pregnancy and the Postpartum Period: A Multicenter Knowledge Assessment Survey among Healthcare Providers. J. Pregnancy 2020, 2020, 4926702. [Google Scholar] [CrossRef]

	



Spedding, M.F.; Sorsdahl, K.; Parry, C.D.H.; Mathews, C.; Stein, D.J.; Williams, P.P. Psychological distress during pregnancy: Cross-sectional prevalence and associated risk factors in a South African sample. J. Nerv. Ment. Dis. 2020, 208, 755–763. [Google Scholar] [CrossRef] [PubMed]








[image: Ijerph 18 06333 g001 550] 





Figure 1. The pattern and changes in pregnancy-induced distress symptoms. 
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Table 1. Participant characteristics (n = 95).
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	Variables
	n
	%



	Education level
	
	



	     Junior high school or below
	8
	8.4



	     College or university or above
	87
	91.6



	Family income
	
	



	     NT < 60,000
	25
	26.3



	     NT 60,000–100,000
	54
	56.9



	     NT > 100,000
	16
	16.8



	Occupation
	
	



	     Unemployed
	13
	13.7



	     Employed
	82
	86.3



	Parity
	
	



	     Nulliparous
	52
	54.7



	     Multiparous
	43
	45.3



	Abortion history
	
	



	     Yes
	11
	11.6



	     No
	84
	88.4



	Prepregnancy BMI
	
	



	     Underweight (<18.5)
	9
	9.5



	     Normal (18.5–24.9)
	82
	86.3



	     Overweight or obese (>25)
	4
	4.2



	Variables
	Mean
	SD



	Age
	32.24
	3.99



	Gestational weight gain (kg)
	9.11
	4.22
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Table 2. Scores and transition time points for symptom distress for the 4 patterns (n = 95).
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Decreased then Increased

(n = 54) a

	
Increased then Decreased

(n = 10) b

	
Continuously Increased

(n = 27) c

	
Continuously Decreased

(n = 4) d

	
F

	
p

	
Post Hoc Test




	

	
Mean (SE)

	
Mean (SE)

	
Mean (SE)

	
Mean (SE)






	
Total

	
51.03(3.52)

	
63.35(7.63)

	
66.20(4.92)

	
79.41(12.83)

	
3.33 *

	
0.023

	
a < c

a < d




	
Physical

	
41.42(2.65)

	
48.67(5.72)

	
53.37(3.69)

	
61.10(9.64)

	
3.20 *

	
0.027

	
a < c




	
Psychological

	
9.56(1.06)

	
14.68(2.29)

	
12.85(1.48)

	
18.22(2.85)

	
3.039 *

	
0.033

	
a < b

a < d




	
Total average 1

	
2.32(0.16)

	
2.88(0.35)

	
3.02(0.22)

	
3.61(0.58)

	
3.313 *

	
0.024

	
a < c

a < d




	
Turning point (weeks)

	

	

	
–

	
–

	
–

	
–

	
–




	
Total

	
22.02

	
26.77

	

	

	

	

	




	
Physical

	
21.01

	
26.69

	

	

	

	

	




	
Psychological

	
22.34

	
23.99

	

	

	

	

	








Note: * p < 0.05; for the post hoc test in the column on the far right, a = Decreased then Increased; b = Increased then Decreased; c = Continuously Increased; d = Continuously Decreased. 1 Total average scores were the perceived level of distress on a 10-point scale (10 = extreme suffering; 0 = no suffering at all).
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Table 3. Distribution and scores of symptom distress for individual symptoms in the 4 patterns (n = 95).
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Decreased then Increased

(n = 54) a

	
Increased then Decreased

(n = 10) b

	
Continuously Increased

(n = 27) c

	
Continuously Decreased

(n = 4) d

	
F

	
p

	
Post Hoc Test




	
Mean (SE)

	
Mean (SE)

	
Mean (SE)

	
Mean (SE)






	

	
fatigue






	
4.06 (0.24)

	
4.59 (0.50)

	
5.22 (0.33)

	
6.23 (0.86)

	
4.14 **

	
0.008

	
a < c;

a < d




	

	2.

	
frequent urination







	
3.84 (0.21)

	
4.26 (0.44)

	
4.76 (0.29)

	
4.32 (0.75)

	
2.26

	
0.086

	




	

	3.

	
lower back pain







	
3.45 (0.26)

	
4.39 (0.56)

	
4.24 (0.37)

	
5.51 (0.96)

	
2.44

	
0.07

	




	

	4.

	
abdominal distention







	
3.38 (0.25)

	
2.87 (0.54)

	
4.04 (0.35)

	
4.63 (0.93)

	
1.78

	
0.16

	




	

	5.

	
constipation







	
3.19 (0.32)

	
3.04 (0.68)

	
4.3 (0.44)

	
2.97 (1.15)

	
1.63

	
0.19

	




	

	6.

	
shortness of breath







	
2.70 (0.16)

	
3.13 (0.56)

	
3.67 (0.37)

	
4.07 (0.95)

	
1.91

	
0.13

	




	

	7.

	
difficulty sleeping







	
2.54 (0.26)

	
3.58 (0.55)

	
3.99 (0.36)

	
5.42 (0.94)

	
5.78 **

	
0.001

	
a < c;

a < d




	

	8.

	
swelling of legs







	
2.47 (0.24)

	
3.57 (0.51)

	
2.82 (0.33)

	
3.49 (0.87)

	
1.58

	
0.20

	




	

	9.

	
nausea







	
2.28 (0.24)

	
1.70 (0.50)

	
2.38 (0.33)

	
3.06 (0.87)

	
0.74

	
0.53

	




	

	10.

	
dizziness







	
2.10 (0.22)

	
2.34 (0.48)

	
2.57 (0.31)

	
2.41 (0.81)

	
0.53

	
0.67

	




	

	11.

	
uterine contractions







	
1.85 (0.22)

	
2.86 (0.46)

	
2.76 (0.30)

	
3.45 (0.79)

	
3.45 *

	
0.02

	
a < b;

a < c




	

	12.

	
leg cramps







	
1.84 (0.20)

	
2.78 (0.43)

	
2.40 (0.28)

	
3.15 (0.74)

	
2.36

	
0.077

	




	

	13.

	
numbness/tingling in hands/feet







	
1.66 (0.22)

	
3.16 (0.47)

	
2.17 (0.31)

	
2.88 (0.81)

	
3.29 *

	
0.025

	
a < b




	

	14.

	
vomiting







	
1.66 (0.21)

	
1.47 (0.44)

	
1.67 (0.29)

	
2.50 (0.75)

	
0.48

	
0.70

	




	

	15.

	
lumbopelvic pain







	
1.64(0.24)

	
2.39(0.50)

	
2.72(0.33)

	
2.53(0.86)

	
2.61

	
0.06

	




	

	16.

	
hemorrhoids







	
1.46(0.24)

	
.98(0.51)

	
2.06(0.33)

	
1.63(0.87)

	
1.23

	
0.30

	




	

	17.

	
diarrhea







	
1.14(0.18)

	
1.67(0.39)

	
1.83(0.26)

	
2.57(0.67)

	
2.73 *

	
0.049

	
a < c;

a < d




	

	
worry






	
2.36(0.26)

	
3.07(0.56)

	
3.20(0.36)

	
4.65(0.94)

	
2.71

	
0.05

	




	

	2.

	
anxiety







	
1.91(0.23)

	
3.14(0.49)

	
2.55(0.32)

	
3.97(0.82)

	
3.56 *

	
0.017

	
a < b;

a < d




	

	3.

	
feeling upset







	
2.14(0.23)

	
3.09(0.50)

	
2.92(0.32)

	
4.33(0.85)

	
3.34 *

	
0.023

	
a < d




	

	4.

	
feeling unhappy







	
1.64(0.20)

	
2.78(0.44)

	
2.24(0.29)

	
3.01(0.74)

	
3.03 *

	
0.034

	
a < b




	

	5.

	
feeling depressed







	
1.49(0.20)

	
2.58(0.42)

	
1.95(0.27)

	
2.16(0.72)

	
2.12

	
0.10

	








Note: * p < 0.05, ** p < 0.01; for the post hoc test in the column on the far right, a = Decreased then Increased; b = Increased then Decreased; c = Continuously Increased; d = Continuously Decreased.
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