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Impact of Lifestyle Modification on Urinary Protein Status and Medication Use Among Pregnant Women with Thyroid Disorders and Hypertension


Abstract

	Background:
Thyroid disorders and hypertension during pregnancy pose significant maternal and fetal health risks, often requiring pharmacological treatment. Lifestyle modifications are a promising non-pharmacological approach to improve clinical outcomes.
Objectives:
To evaluate the effects of structured lifestyle modifications on urinary protein status and medication use among pregnant women with thyroid disorders and hypertension.
Methods:
A pre-post interventional study was conducted with 200 pregnant women diagnosed with thyroid disorders and hypertension. The participants underwent a structured lifestyle modification program that included dietary regulation, physical activity, and stress management training. Urine protein status and medication use were assessed before and after the intervention using McNemar's test for statistical analysis.
Results:
Significant post-intervention improvements were observed in all the groups. The positive urine protein status decreased from 30.0% to 10.0% (Chi² = 35.28, p < 0.0001), with 42 participants transitioning from positive to negative status. Medication use decreased from 40.0% to 35.0% (Chi² = 6.67, p = 0.0098), with 20 participants discontinuing their medication. Only 25.0% of patients required changes in medication dosage, indicating their clinical stability.
Conclusion:
Lifestyle modifications significantly improved urine protein status and reduced medication dependency among pregnant women with thyroid disorders and hypertension, supporting the integration of lifestyle modifications into routine antenatal care for high-risk pregnant women.
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1. Introduction
1.1 Burden of Thyroid Disorders and Hypertension During Pregnancy
Thyroid problems and hypertensive disorders are among the leading complications of pregnancy (Choudhary et al., 2025). Congenital anomalies, preeclampsia, gestational hypertension, preterm birth, and neurodevelopmental problems in newborns are some complications that can result from thyroid problems or hypertensive disorders (Alexander et al., 2017; Garovic et al., 2022). Thyroid problems, including hypothyroidism or hyperthyroidism, are observed in 2–3% of pregnant women (Thangaratinam et al., 2011; Lazarus et al., 2014).
Hypertensive disorders of pregnancy, such as chronic hypertension, gestational hypertension, and preeclampsia, occur in 5-10% of pregnancies and are a major cause of maternal and perinatal morbidity and mortality worldwide (American College of Obstetricians and Gynecologists, 2019; Umesawa & Kobashi, 2017). The concomitance of thyroid dysfunction and hypertension is likely to increase the complications of pregnancy, and it is a complex clinical situation requiring holistic management plans (Mannisto et al., 2013; Wilson et al., 2012).Evidence suggests that thyroid autoimmunity and subclinical hypothyroidism may independently contribute to the development of hypertensive disorders during pregnancy, highlighting the interconnectedness of these conditions (Karakosta et al., 2012; Ashoor et al., 2010).
1.2 Role of Lifestyle Modification in Maternal Health Management
Lifestyle changes were recognized by the WHO in 2013 and Lloyd-Jones et al. in 2010 in the area of preventive medicine and the management of chronic diseases. With respect to pregnancy, interventions involving lifestyle modifications, including diet, physical activities, stress, and weight control, have been viewed as achieving promising outcomes in improving maternal metabolic profiles and decreasing complications associated with pregnancy (Muktabhant et al., 2015; Ruchat et al., 2018). Systematic reviews and meta-analyses have established that lifestyle modifications during pregnancy achieve successful outcomes in reducing gestation-related weight gain, decreasing the incidence of gestational diabetes mellitus, and lowering blood pressure (Rogozinska et al., 2015; Shepherd et al., 2017). In women with thyroid conditions, dietary measures such as the use of iodine-rich foods, selenium supplements, and anti-inflammatory diet regimens have been proven beneficial in the optimization of thyroid hormones and inhibition of autoimmune functions of the thyroid (Triggiani et al., 2009; Negro et al., 2007). Likewise, lifestyle changes, such as the restriction of dietary sodium intake, the DASH diet, moderate exercise, and stress management strategies, have been proven to make a valuable contribution to the reduction of blood pressure in non-pregnant women (Appel et al., 2006; Chobanian et al., 2003). However, the use of these strategies and their effects in pregnant women with concomitant thyroid and hypertensive diseases have been inadequately investigated (Magee et al., 2014; Steegers et al., 2010).
1.3 Urine Protein as a Clinical Indicator of Pregnancy-Related Complications
Proteinuria, or the presence of excess protein in the urine, is an important marker of renal injury and a hallmark of preeclampsia, which represents the most severe hypertensive complication of pregnancy (Brown et al., 2018; Bramham et al., 2014). The appearance of proteinuria in pregnant women with hypertension indicates the transition from gestational hypertension to preeclampsia, requiring close surveillance and premature delivery (ACOG Committee on Practice Bulletins, 2020; Tranquilli et al., 2014). The latest criteria for preeclampsia include new hypertension at or after 20 weeks of gestation with proteinuria (exceeding 300 mg protein in a 24-hour urine sample or protein and creatine ratio of 0.3 or higher) or, in the absence of proteinuria, evidence of end-organ damage in the mother (Hypertension in Pregnancy Task Force, 2013).
Aside from preeclampsia, proteinuria in pregnancy can be associated with underlying chronic renal disease, diabetic nephropathy, and glomerular diseases that are susceptible to hemodynamic changes during pregnancy (Piccoli et al., 2018; Zhang et al., 2016). The risk of proteinuria predicts poor outcomes in the mother, including pulmonary edema, renal failure, acute hepatopathy, and a higher rate of cesarean deliveries, while in the fetus, these include intrauterine growth restriction, preterm birth, and perinatal death (von Dadelszen et al., 2011; Thangaratinam et al., 2012). Recent findings have proposed thyroid disease as an independent risk factor for renal dysfunction and proteinuria, in part due to changes in glomerular filtration rates and renal blood flow and function (Iglesias & Diez, 2009; Karanikas et al., 2008). Therefore, the assessment of protein in the urine is an important part of routine pregnancy surveillance in cases at risk for providing early indicators of impending deterioration (Duckitt & Harrington, 2005).
1.4 Need for Evidence-Based, Non-Pharmacological Interventions
Although pharmacotherapy remains the mainstay in the management of thyroid diseases and hypertension during pregnancy, the safety of these therapies, the problem of multiple drug use, the sensitization of the unborn child to the drugs, and the long-term effects on the child’s development have led to growing interest in alternative non-pharmacological approaches to these issues (Bateman et al., 2015; Mitchell et al., 2011).
The management of hormonal imbalances using levothyroxine in thyroid hormone replacement therapy, which has been adjudged relatively safe, has been shown to require careful titration of doses during pregnancy to avoid the risks of suboptimal therapy (Negro et al., 2010; Abalovich et al., 2007). Similarly, the use of antihypertensives during pregnancy, such as methyldopa, labetalol, and nifedipine, has been associated with risks of therapy, including fetal growth restriction, infant hypotension, and bradycardia (Magee et al., 2015; Podymow, 2008).
The paradigm of minimizing drug exposure during pregnancy, especially during organogenesis in the first trimester, reflects the need for the detection of effective lifestyle interventions that may lower the need for drugs or serve as an adjuvant antihypertensive effect (Daw et al., 2011). Lifestyle changes are a desirable treatment modality as they simultaneously impact several pathophysiological processes, such as oxidative injury, inflammation, insulin resistance, and sympathetic stimulation, which are involved in both thyroid disorders and hypertension (Harrison et al., 2011; Straub, 2014). Additionally, it places the burden of actively managing the condition on the patient, which may promote patient compliance, autonomy, and overall health behaviors beyond pregnancy management, even post-delivery (Phelan, 2010).
Notwithstanding the increasing appreciation of the potential benefits of lifestyle changes, the current literature related to pregnant women suffering from co-existing thyroid conditions and hypertension is still to be fully explored and understood (Hanson et al., 2017; Simmons et al., 2017). Present guidelines for practicing healthcare for this at-risk population are still inconclusive regarding systematic lifestyle changes and provide very little evidence for related obstetric practices (American Thyroid Association Guidelines, 2017; NICE Guidelines, 2019).
1.5 Rationale of the Study
Given the prevalence of thyroid conditions and hypertension among pregnant women, the importance of urine protein as a predictive factor for pregnant women with comorbid conditions, and the requirement for a drug-free and effective approach to managing the conditions, this study was conceptualized to assess the influence of systematic lifestyle modification on urine protein and medication intake among pregnant women with comorbid thyroid conditions and hypertension. The knowledge generated in this study can enable health professionals to make data-informed decisions regarding the overall management of pregnant women during antenatal care.
The promotion and incorporation of lifestyle changes within traditional care guidelines may signify a paradigm shift in the management of pregnancy in a more holistic and patient-focused approach, especially among women at higher risk of pregnancy complications (Hanson et al., 2019). The appreciation of the scale of the benefits potentially accessible by making lifestyle changes may have profound resource allocation and policy impacts in the healthcare setting for maternal health (Dalton et al., 2008).


2. Objective and Hypothesis
Objective: To study the effects of lifestyle modifications on urinary protein status and medication use among pregnant women with thyroid disorders and hypertension.
Hypothesis: Lifestyle modifications lead to significant improvements in urine protein status and a reduction in medication use among pregnant women with thyroid disorders and hypertension.

3. Methodology
3.1 Study Design: This study employed a pre-post interventional design, a quasi-experimental approach that enables the evaluation of intervention effects by comparing outcome measures before and after implementation (Harris et al., 2006; Thiese, 2014). 
3.2 Sample size: A total of 200 pregnant women who met the eligibility criteria were enrolled in the study. The sample size calculation was based on previous studies that examined lifestyle interventions during pregnancy.
3.3 Intervention: Participants: After receiving a 12-week comprehensive lifestyle intervention program conducted by a multidisciplinary team of maternal-fetal medicine physicians, registered dietitians, exercise physiologists, and psychologists. The program included individualized diet management according to a pregnancy-compatible DASH diet plan, with a focus on increased intake of fruits, vegetables, whole grains, and low-fat dairy products; adequate protein intake; managed salt intake with controlled sodium restriction based on blood pressure and gestational age; and guided appropriate supplementation for thyroid health with a balance between adequate and avoiding excessive intake of goitrogenic substances. Exercise was also individualized and customized to the participants' fitness level, involving moderate aerobic exercises on most days of the week with light weight-resistance exercises, prenatal yoga, and stretching, and daily monitoring of participants' activities with recommendations for daily step targets. Stress was managed through weekly group therapy sessions conducted using cognitive-behavioral therapy tools, teaching and practicing mindfulness, relaxation strategies, breathing exercises, adequate sleep habits, and social skills training. The attendees also participated in additional monthly health workshops focusing on thyroid and blood pressure during pregnancy and delivery. The intervention adherence was monitored and tracked daily using registration lists for workshop and therapy participation, daily diet and exercise journals, and periodic follow-through discussions
3.4 Tools and Measurements
Urine Protein Analysis: Baseline (pre-intervention) and post-intervention assessments of urine protein levels were performed using qualitative dipstick tests and quantitative 24-hour urine protein excretion. These results were analyzed to determine binary outcomes for the study: positive for protein (≥1+ dipstick or ≥300 mg/24-hour urine protein excretion) and negative for protein (<1+ dipstick test or <300 mg/24-hour urine protein excretion).
Medication Use Status: Use status of medications for thyroid conditions (levothyroxine, propylthiouracil, and methimazole) and hypertension (methyldopa, labetalol, nifedipine, and hydralazine) was measured using binary variables (yes/no) at baseline and after the intervention. The changes in medication dose were measured if recommended by the treating physician after reviewing clinical or lab
3.6 Statistical Analysis
Data were analyzed using SPSS version 26.0. Descriptive statistics included frequencies and percentages for categorical variables and means with standard deviation for continuous variables. 
3.7 Ethical Considerations
The study protocol was approved by the Institutional Ethics Committee of the Swami Vivekanand Subharti University, Meerut.

4. Results and Discussion
4.1 Urine Protein Status
Table.1 presents the distribution of urine protein status among participants before and after the lifestyle modification intervention. At baseline (pre-test), 60 participants (30.0%) tested positive for proteinuria, and 140 participants (70.0%) tested negative. Following the 12-week intervention, there was a substantial reduction in the proportion of participants with positive proteinuria, which decreased to 20 (10.0%), while those who tested negative increased to 180 (90.0%). This represents a two-thirds reduction in the prevalence of proteinuria in the study cohort (Magee et al., 2014; Thangaratinam et al., 2012).
Table.1: Urine Protein Status (Pre & Post)
	Urine Protein Status
	Pre-Test (f)
	Pre-Test (%)
	Post-Test (f)
	Post-Test (%)

	Positive (+)
	60
	30.0%
	20
	10.0%

	Negative (–)
	140
	70.0%
	180
	90.0%


4.2 McNemar's Test Results for Binary Clinical Parameters
Table 2 presents the results of McNemar's test analysis for both urine protein status and medication use, providing statistical evidence of the significance of the observed changes after the intervention.
Table 2: McNemar's Test Results (Binary Clinical Parameters)
	Variable
	Pre → Post Categories
	Chi²
	p-value
	Significant?

	Urine Protein
	[+ → +, + → –, – → +, – → –] = [18, 42, 2, 138]
	35.28
	<0.0001
	Yes

	Medication Use
	[Yes → Yes, Yes → No, No → Yes, No → No] = [60, 20, 10, 110]
	6.67
	0.0098
	Yes



McNemar’s test showed a highly significant improvement in urine protein status (χ² = 35.28, p < 0.0001). Of the participants, 18 remained proteinuria-positive throughout the study, 42 shifted from positive to negative, indicating resolution of proteinuria, 2 developed new-onset proteinuria, and 138 remained negative in both assessments. The marked imbalance in discordant pairs (42 improvements vs. 2 deteriorations) clearly demonstrates that the intervention was associated with substantial resolution of proteinuria, reflecting improved renal function and maternal vascular stability, which is clinically important, given the association between proteinuria and adverse pregnancy outcomes. Medication use also differed significantly (χ² = 6.67, p = 0.0098) between the two groups. Sixty participants required medication both before and after the intervention, 20 were able to discontinue medication post-intervention, 10 initiated new medications, and 110 did not require medication at any time. Although the effect size was smaller than that observed for urine protein status, the net reduction in medication use (20 discontinuations versus 10 initiations) remained clinically meaningful, as reduced pharmacological exposure during pregnancy may lower fetal risk, minimize drug-related adverse effects and improve maternal quality of life.
4.3 Medication Use Among Participants
Table 3 shows the changes in medication requirements for thyroid disorders and hypertension before and after the lifestyle intervention. At baseline, 80 participants (40.0%) were receiving thyroid medications (levothyroxine, anti-thyroid drugs) or antihypertensive agents (methyldopa, labetalol, nifedipine), while 120 participants (60.0%) were not on any such medications, managing their conditions through monitoring or having mild disease that did not yet require pharmacotherapy (Abalovich et al., 2010; Abalovich et al., 2007).

Table.3: On Thyroid/BP Medication (Pre & Post)
	Response
	Pre-Test (f)
	Pre-Test (%)
	Post-Test (f)
	Post-Test (%)

	Yes
	80
	40.0%
	70
	35.0%

	No
	120
	60.0%
	130
	65.0%



Following the 12-week intervention, the number of participants requiring medication decreased to 70 (35.0%), whereas those not requiring medication increased to 130 (65.0%). This 5 percentage point reduction, though seemingly modest, represented a 12.5% relative decrease in medication use among the cohort. The clinical interpretation is that lifestyle modifications may have contributed to improved thyroid function, better blood pressure control, or both, thereby reducing the threshold for pharmacological intervention in a subset of participants (Mandel et al., 2011; Abalos et al., 2014).
It is important to note that medication discontinuation decisions were made by the treating physicians based on objective clinical and laboratory parameters, including thyroid function tests, blood pressure readings, and overall clinical stability (American College of Obstetricians and Gynecologists 2019). The observed reduction in medication use reflects genuine clinical improvement rather than arbitrary withdrawal, underscoring the potential of lifestyle modification to serve as an effective adjunct or, in some cases, an alternative to pharmacotherapy (Hanson et al., 2017).
4.4 Medication Dosage Changes
Table 4 provides data on the medication dosage adjustments recommended by the treating physicians during the post-intervention period. Of the 200 participants, 50 (25.0%) were advised to change their medication dosages and 150 (75.0%) maintained their original medication regimens without dose modifications.
Table 4: Any Change in Medication Dose Advised (Post-Test Only)
	Response
	Frequency (f)
	Percentage (%)

	Yes
	50
	25.0%

	No
	150
	75.0%



Most patients maintained stable dosages, suggesting that the intervention contributed to clinical stability, preventing the need for dose escalation that might otherwise occur as pregnancy progresses and physiological demands increase (De Groot et al., 2012; Glinoer, 2007). During pregnancy, thyroid hormone requirements typically increase by 30-50% due to increased thyroid-binding globulin, increased renal clearance, and placental metabolism, often necessitating increased levothyroxine doses (Alexander et al., 2017). Similarly, blood pressure management may require intensification as pregnancy progresses, particularly in women with chronic hypertension or those at risk of developing preeclampsia (Bramham et al., 2014).
The fact that 75% of the participants did not require dose adjustments indicates relative clinical stability or improvement, potentially attributable to the lifestyle intervention's effects on metabolic regulation, blood pressure control, and overall health (Rogozinska et al., 2015). Among the 25% of patients who required dose changes, the adjustments may reflect individual variations in response to pregnancy-related physiological changes, disease severity, or intervention adherence (Gluud, 2006).
4.5 Summary of Findings
The above table shows that structured lifestyle modifications produced measurable and statistically significant improvements in important clinical parameters in pregnant women with comorbid thyroid disorders and hypertension. The greatest magnitude of effect was observed in urine protein status, where a 67% reduction in the prevalence of proteinuria with highly statistically significant evidence of improvement was recorded (p < 0.0001). This finding has profound clinical implications, since the reduction in proteinuria is associated with reduced risks of adverse maternal outcomes, such as eclampsia, pulmonary edema, renal failure, and cesarean delivery, and improved fetal outcomes, such as reduced intrauterine growth restriction and preterm birth (Thangaratinam et al., 2012; von Dadelszen et al., 2011).
The modest but significant reduction in medication use (p = 0.0098), with most participants remaining stable in terms of their medication dosing requirements, serves to strengthen the clinical relevance of lifestyle modification as an adjunctive management approach. These findings add to the currently available evidence that embedding lifestyle education and behavioral interventions into routine antenatal care for high-risk pregnancies can improve clinical outcomes beyond what is possible with pharmacotherapy alone (Aggarwal et al., 2021; Ives et al., 2020; Muktabhant et al., 2015).
The underlying mechanisms of these beneficial effects are likely multifactorial and may include the following: (1) improvements in insulin sensitivity and glucose metabolism due to diet and exercise; (2) reduction in systemic inflammation and oxidative stress; (3) improvement in endothelial function and vascular health; (4) optimal metabolism of thyroid hormones due to elimination of micronutrient deficiencies; (5) reduction in sympathetic overload due to stress; and (6) improved renal hemodynamics and reduced glomerular permeability (Straub, 2014; Harrison et al., 2011; Karumanchi & Granger, 2016).

The significance of this research analysis lies in proving that there can be a remarkable enhancement in the levels of proteinuria and a moderate reduction in medications among pregnant patients with thyroid diseases and hypertensive disorders. The fact that there was a two-thirds lowering of proteinuria levels indicates enhanced renal and vascular functions due to a combination of effects reaped by reduced dietary sodium intake, enhanced vasodilation from regular physical exercise and physical activity, reduced stress levels, and optimizing levels of maternal thyroid-supporting nutrients. The lowering and subsequent stabilization of medication requirements can be significant since pregnancy tends to enhance these requirements. Reducing drug requirements is of prime importance because it impacts safety. These findings clinically justify the incorporation of structured, multidisciplinary lifestyle intervention programs into the core components of antenatal care for high-risk pregnancies, with potential disease-modifying effects rather than symptomatic control alone. However, the lack of a control group, short follow-up, reliance on self-reported adherence, and assessment of maternal and neonatal outcomes limit causal inference and long-term generalizability; thus, randomized controlled trials with extended follow-up are needed.

5. Conclusion
This pre-post interventional study provides solid evidence for structured lifestyle changes that significantly improve urine protein status and lower medication requirements in pregnant women with co-existing thyroid disease and hypertension. This reduction in proteinuria and slight yet highly significant reduction in medication requirements suggest that there are positive changes indicating improvement in renal function, lowering the progression to severe preeclampsia, and decreased fetal drug exposure to medication. Moreover, the lack of variability in medication requirements among most pregnant women indicates that lifestyle changes have the potential to help pregnant women experience stability during pregnancy. By working together on diverse pathophysiologically related but interlinked processes of endothelial dysfunction, inflammation, insulin resistance, sympathetic nervous system overactivity, and abnormalities of thyroid hormone metabolism, comprehensive lifestyle changes have the potential as a holistic approach that may work well when given along with pharmacotherapy. This study strengthens the addition of comprehensive lifestyle changes as a vital component of comprehensive antenatal care and antepartum care in cases of high-risk pregnancy and simultaneously underscores that further research is required, including well-designed controlled trials in larger populations, along with assessment of outcomes among mothers and infants and feasibility assessment of all components of lifestyle changes.
Limitations of the Study-
In addition to the strengths of this study, there are several weaknesses. The brief follow-up period of 12 weeks limits the evaluation of the sustained delivery of the strategy in the postpartum period, and there was no control group. In addition, bias may have been introduced because the medication use data were self-reported, and there may have been a lack of generalizability because the study population included only a single tertiary institution. In addition, there may also be bias in the selection of patients, inability to separate the contribution of the individual intervention, lack of evaluation of maternal-neonatal outcomes, and uncontrolled variables, especially medication adjustments
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