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The effectiveness of Zhi-Shi plaster acupoint therapy combined with lactulose in the treatment of geriatrics functional constipation: a randomized controlled trial
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Objective: This study aimed to evaluate the effectiveness and adverse effects of Zhi-Shi plaster acupoint therapy combined with Lactulose in the Treatment of geriatrics Functional Constipation.

Methods: A total of 62 geriatrics Functional Constipation patients were randomly assigned to the intervention group (n = 31) and control group (n = 31). The intervention group received oral lactulose (20 mL daily for 14 consecutive days) plus Zhi-Shi plaster acupoint therapy (for 4 h daily at the following acupoints: CV8, bilateral ST25, and bilateral SP15). The control group received oral lactulose plus placebo acupoint therapy during the same period. The primary outcomes included the clinical efficacy and the Constipation Symptom Scoring Scale (CSS). Secondary outcomes included the weekly count of complete spontaneous bowel movements (CSBMs), the Bristol Stool Form Scale (BSFS), the Patient Assessment of Constipation-Symptoms (PAC-SYM), the Constipation Quality of Life Scale (PAC-QOL), and adverse effects. Assessments were conducted at baseline, the week1, the week2, and the week6, with data analysis using generalized estimating equations. And the outcome assessors and statistician was blinded.

Results: After treatment, the overall clinical efficacy was higher in the intervention group than in controls (96.77% vs. 83.87%, p = 0.03). The intervention group demonstrated superior improvements across outcomes compared to the control group: constipation symptoms (CSS: coefficient = −3.36, 95% CI: −4.68 to −2.03, p < 0.001), frequency of complete spontaneous bowel movements (CSBMs: coefficient = 0.59, 95% CI: 0.40 to 0.79, p < 0.001), and stool consistency (BSFS: coefficient = 0.45, 95% CI: 0.20 to 0.70, p < 0.001). Similarly, significant reductions in patient-assessed symptom severity (PAC-SYM: coefficient = −0.72, 95% CI: −0.91 to −0.52, p < 0.001) and greater enhancements in quality of life (PAC-QOL: coefficient = −0.34, 95% CI: −0.43 to −0.24, p < 0.001) were observed. Finally, the incidence of adverse reactions was lower in the intervention group (3.22% vs. 19.35%, p = 0.015).

Conclusion: The combination of lactulose and Zhi-Shi plaster acupoint therapy for the treatment of geriatrics Functional constipation can significantly improve clinical efficacy, reduce adverse effects, alleviate symptoms and enhance quality of life.

Clinical trial registry: This trial was registered in the International Traditional Medicine Clinical Trial Registry (ITMCTR; registration number: ITMCTR2024000401).
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1 Introduction

Functional constipation (FC) is a gastrointestinal disorder characterized by difficulty in defecation, reduced bowel movement frequency, and a sensation of incomplete evacuation (1). Its diagnosis is based on Rome IV criteria, complemented by patient-reported symptoms (2). The global prevalence of FC among individuals aged ≥60 years is estimated to be 22.0% (3), with even higher rates observed in those aged ≥65 years (16% in men and 26% in women). FC might lead to severe anorectal complications (4, 5), and the quality of life for older adult individuals is often impaired, placing a heavy economic burden on both patients and healthcare systems (6–8). Consequently, finding effective preventive and therapeutic measures has become an important topic in clinical research.

Lactulose, as an osmotic laxative, is effective in treating older adult FC (9). However it may lead to discomfort, such as nausea and bloating (10). Experimental findings indicate that the incidence of adverse reactions of lactulose, including bloating, nausea and vomiting reached as high as 16.92% (11). Although lactulose can temporarily improve intestinal motility, its long-term efficacy is limited, with a relapse rate of 22.2% within 1 month of discontinuation (12–14). The pronounced adverse effects, coupled with the frequent recurrence after discontinuation, restrict the clinical use of lactulose (2).

In response to the limitations of monotherapy, a synergistic strategy integrating lactulose with TCM acupoint plasters has been advanced (12, 15). This approach is grounded in the established efficacy of a wide spectrum of non-pharmacological methods for constipation, which include physical exercise, abdominal massage, TENS, acupuncture, posture education, and various TCM nursing techniques (16, 17). It specifically capitalizes on the key advantages of acupoint plasters: their non-invasive nature, suitability for self-care in the older adult, and sustained transdermal mode of action (18, 19), with the goal of achieving superior enhancement of abdominal motility and reduction in recurrence rates.

However, many conventional TCM plasters for FC rely on anthraquinone-based constituents (e.g., rhubarb), which are often associated with mucosal irritation, allergic reactions, and poor tolerance among older adult populations (20–22), which limits their clinical utility and safety profile. This limitation underscores the need to develop novel TCM plaster formulations that are not only effective but also specifically designed for safety and tolerability in geriatric FC patients.

According to TCM theory, FC in the older adult arises from Qi stagnation and intestinal dryness, necessitating treatments that regulate Qi, relieve stagnation, and moisten the intestines (23). The Zhi-Shi plaster is a novel formulation designed based on this principle. It incorporates: Zhi Shi (Aurantii Fructus Immaturus), which contains flavonoids, alkaloids, and essential oils with Qi-regulating effects (24, 25); Bing Lang (Arecae Semen), which enhances gastrointestinal motility (26); Ku Xing Ren (Armeniacae Semen Amarum), Tao Ren (Persicae Semen), and Gua Lou Zi (Trichosanthis Semen), which are rich in fatty oils for intestinal lubrication (27–29); and Dang Gui (Angelicae Sinensis Radix), which nourishes blood and promotes bowel movement (30). Thus, these components act synergistically to address gastrointestinal dysmotility and bloating while potentially reducing lactulose-induced adverse effects.

Beyond composition, the plaster utilizes acupoint application at Shenque (CV8), Tianshu (ST25), and Daheng (SP15), leveraging meridian conduction and transdermal absorption to enhance local drug concentration and gastrointestinal motility. Although preliminary evidence indicates that Zhi-Shi plaster significantly reduces in colon cleansing time from 301.41 min to 247.31 min, indicating more efficient colonic clearance (31), its efficacy and safety in older adult FC patients—particularly in combination with lactulose—remain scientifically unvalidated.

This randomized controlled trial aims to evaluate the effects of combining Zhi-Shi plaster acupoint therapy with lactulose, compared to lactulose alone, on bowel function, quality of life, and adverse effects in geriatric patients with FC, in order to provide high-quality clinical evidence.



2 Materials


2.1 Trial design

This was a prospective, single-center, randomized, placebo-controlled clinical trial conducted from November 2023 to June 2024 at the Affiliated Hospital of Integrated Traditional Chinese and Western Medicine, Nanjing University of Chinese Medicine. The study protocol was approved by the hospital’s Medical Ethics Committee (Approval Code: 2023-LWKYZ-078) and was also registered with the International Traditional Medicine Clinical Trial Registration Platform (registration code: ITMCTR2024000401). All participants were given written consent informs. The study adhered to clinical practice guidelines and the ethical principles outlined in the Declaration of Helsinki.



2.2 Participants

We enrolled inpatient and outpatient participants from the Department of Gastroenterology of the Affiliated Hospital of Integrated Traditional Chinese and Western Medicine, Nanjing University of Chinese Medicine.


2.2.1 Inclusion criteria

(1) Aged ≥60 years; (2) fulfillment of the diagnostic criteria for FC (Rome IV); (3) ability to record their signs and symptoms themselves or with the help of their families.



2.2.2 Exclusion criteria

(1) The presence of organic diseases related to constipation, cardiovascular, neurological, hematologic or metabolic diseases, mental disorders, malignant tumor, history of alcohol use, or substance abuse; (2) Abdominal skin damage or infection.




2.3 Interventions

Both groups received the treatment of lactulose (manufactured by Nanjing Hengsheng Pharmaceutical Co., Ltd., Approval no. H20243233, Specification: 100 mL: 66.7 g), taken once with breakfast, the dose was 20 mL/d for 2 weeks.


2.3.1 Intervention group

Patients allocated to the intervention group were treated with Lactulose and Zhi-Shi plaster acupoint therapy. The Zhi-Shi plaster was prepared with powders made from Zhishi (Aurantii Fructus immaturus), betel nut (Arecae Semen), bitter apricot (Pruni Armeniacae Semen), peaches (Persicae Semen), Angelica (Angelicae Sinensis Radix), and trichosanthes seed (Trichosanthis Fructus) mixed with petroleum jelly. A 10 g portion of Zhi-Shi plaster was attached to patient’s CV8, bilateral ST25, and bilateral SP15 (Figure 1; Table 1) by using acupoint patches, with 4 h daily for 2 weeks.

[image: Diagram of acupuncture points on the human torso, showing Right Daheng (SP15), Right Tianshu (ST25), Shenque (CV8), Left Tianshu (ST25), and Left Daheng (SP15). Measurements indicate distances between points.]

FIGURE 1
 Acupoint selection for relieving constipation.



TABLE 1 Rationale for acupoint selection in the treatment of FC.


	Acupoint
	Anatomical location
	Rationale for selection in this study

 

 	CV8 (Shenque) 	In the center of the umbilicus. 	Selected: It has distinct physiological features and rich vascular and neural networks, transdermal drug delivery at Shenque results in a higher absorption rate and faster drug permeation (46), which is particularly suitable for older adult patients.


 	ST25 (Tianshu) 	On the abdomen, 2 cun lateral to the center of the umbilicus. 	Selected: As the Front-Mu point of the large intestine, it is a pivotal point for regulating intestinal Qi and treating constipation (47, 48). Its location directly over the colon makes it ideal for transdermal drug delivery (49).


 	SP15 (Daheng) 	On the abdomen, 4 cun lateral to the center of the umbilicus. 	Selected. A key point for regulating the spleen and resolving stagnation. It synergizes with ST25 to promote bowel movements, forming a core abdominal point combination.




 


2.3.1.1 Application time of the patch

Propagated contractions of the colon are classified as low (5–40 mmHg) or high amplitude (>75 mmHg). These contractions occur in the cecum or ascending colon upon morning awakening, resulting in the mass movement of colonic contents. In TCM theory, the 12 earthly branches are matched to the Zang-Fu organs and meridian collaterals. The order of Qi and blood circulation through the meridians corresponds to the 12 traditional Chinese double-hour periods. For instance, Qi and blood are most abundant in the large intestine meridian during the Maoshi period (5:00–7:00 a.m.). Thus, optimum effects can be achieved if acupoint therapy is executed during the corresponding periods. According to clinical technical guidelines for acupoints therapy, the typical application time is 4–6 h (32). The study also found that a 4-h application duration for older adult patients with FC resulted in clear therapeutic effects and a low incidence of adverse reactions (33). Therefore, the time of Zhi-Shi plaster acupoint therapy was set at 5:00–7:00 a.m., with the application time for 4 h daily.




2.3.2 Control group

Patients received lactulose and placebo acupoint therapy. The placebo was prepared with flour pill, food coloring and petroleum jelly to make it seems like Zhi-Shi plaster. The placebo was also applied to the patient’s CV8, bilateral ST25, and bilateral SP15. Similar to the Zhi-Shi plaster acupoint therapy, placebo acupoint therapy was performed at 5–7 a.m. for 2 consecutive weeks, each lasting 4 h.




2.4 Assessments and outcomes


2.4.1 The primary outcome measures


2.4.1.1 The clinical efficacy

According to the “Expert consensus on the traditional Chinese medicine diagnosis and treatment of constipation (2024)” the clinical efficacy is classified into four levels:


	1. Cured: the CSS scores decreased by ≥95%;

	2. Markedly effective: the CSS scores decreased by ≥70%;

	3. Effective: the CSS scores decreased by ≥30%;

	4. Ineffective: the CSS scores decreased by <30%.





2.4.1.2 Constipation Symptom Scoring Scale (CSS)

The Constipation Symptom Scoring Scale (CSS) consists of five items that assess the following constipation symptoms: stool consistency, bowel movement frequency, time spent on defecation, difficulty and excessive straining during defecation, and abdominal bloating. Each item is assigned a score of 0 (never), 2 (occasionally), 3 (frequent), and 4 (persistent). The total score range from 0 to 15 points, with higher scores indicating greater severity of constipation symptoms.




2.4.2 Secondary outcome measures


2.4.2.1 CSBMs

The weekly frequency of complete spontaneous bowel movements (CSBMs) was evaluated. A weekly CSBM count of ≥3 was defined as indicative of normal bowel function (34).



2.4.2.2 BSFS

The Bristol Stool Form Scale (BSFS) (35) categorizes human stool types from hardest (type 1) to softest (type 7) as an ordinal scale. When paired with additional constipation-related symptoms, types 1 and 2 are deemed to be abnormally hard feces, while types 6 and 7 are deemed to be abnormally loose/liquid stools (in conjunction with other symptoms indicative of diarrhea). As a result, types 3, 4, and 5 are typically considered to be the “regular” stool types (36). The BSFS demonstrated excellent interclass reliability, with interclass correlation coefficients of 0.88 (95% CI: 0.86–0.90, p < 0.001) and 0.89 (95% CI: 0.86–0.91, p < 0.001) (35). The scale also demonstrated good internal consistency, with a Cronbach’s alpha of 0.88 (37).



2.4.2.3 Pac-SYM

The PAC-SYM scale (38) comprises 12 items, divided into three subscales of abdominal symptoms (four items), rectal symptoms (three items), and stool symptoms (five items). On a scale from 0 to 4, with 4 denoting the most severe symptoms. The total score range from 0 to 48 points, with higher scores indicating more severe constipation. The PAC-SYM showed strong test–retest reliability (r = 0.86) and good internal consistency (Cronbach’s α = 0.91).



2.4.2.4 Pac-QOL

The PAC-QOL scale (39) acknowledges constipation-related worries and concerns (11 items), physical discomfort (four items), psychosocial discomfort (eight items), and satisfaction (five items), with the answer scale for each item was recoded to 0–4. The PAC-QOL showed high test–retest reliability (r = 0.84) and good internal consistency (Cronbach’s α = 0.93).



2.4.2.5 Adverse effects

Adverse effects includes nausea, abdominal bloating and diarrhea (≥3 bowel movements per day with watery stools) (11–14), were evaluated during the study using a patient-reported Adverse Effect Questionnaire.





2.5 Assessment time points

The above indices were evaluated at baseline, during the treatment at weeks 1 and 2, and at the end of the 4-week follow-up period (week 6).



2.6 Sample size

The sample size was determined using the two-sided t-test to assess the difference between the mean of the two groups in G*Power 3.1.9.2, with an effect size of 0.8 (40), α of 0.05, and power of 0.8, and the confidence level of 95%. The sample size was set at 62 (31 patients each in the intervention and control groups) to allow for an attrition rate of 20%.



2.7 Randomization and blinding

Eligible participants were randomly assigned to the intervention or control group in a 1:1 ratio. The randomization sequence was generated by an independent statistician using SPSS Statistics version 26.0 with randomly permuted block sizes of 3 and 5. The sequence was concealed using sequentially numbered, opaque, sealed envelopes (SNOSE), which were opened only after the participant had completed the baseline assessment and was formally enrolled in the trial.

The practitioners responsible for applying the plasters could not be blinded to group assignment due to the distinctive herbal aroma of the Zhi-Shi plaster. However, we mitigated the risk of bias in outcome assessment and data analysis by blinding the outcome assessors and statistician.



2.8 Statistical analysis

Data analysis was performed using SPSS (version 26.0). Continuous variables were expressed as mean and standard deviations, except for serious skewed variables. Serious skewed variables refer to mean/SD < 2 and stated as medians and upper and lower quartiles (41). Categorical variables were presented as [n (%)] and compared using the χ2-test (p-values<0.05). The outcome measures were analyzed using generalized estimating equations (GEE). Statistical significance was set at p < 0.05.




3 Results


3.1 Participant flow

Seventy-four older adult patients presenting with a complaint of constipation were screened for eligibility. Sixty-two of these patients met the eligibility criteria and were enrolled in the study. They were then randomly allocated to either the intervention group or the control group, with 31 participants in each group. No dropouts occurred during the observation period, and complete data from all 62 patients was included in the final analysis. The patient enrollment flow diagram is presented in Figure 2.

[image: Flowchart depicting a study’s participant progress: Enrollment assessed seventy-four individuals; twelve were excluded. Sixty-two were randomized. Both interventions allocated thirty-one participants each, all received their intervention. None were lost to follow-up or discontinued. Final analysis included all participants.]

FIGURE 2
 Study procedures.




3.2 Comparison of baseline characteristics

The mean age was 70.94 ± 4.09 years in the intervention group and 70.48 ± 4.49 years in the control group. No statistically significant differences in baseline demographic or clinical characteristics were observed between the two groups (all p > 0.05). Detailed baseline characteristics are presented in Table 2.


TABLE 2 Baseline characteristics of study participants.


	Characteristic
	Intervention (n = 31)
	Control (n = 31)
	p

 

 	Sex, n (%) 	 	 	0.319*


 	Male 	7 (22.6%) 	4 (12.9%) 	


 	Female 	24 (77.4%) 	27 (87.1%) 	


 	Age(y),mean ± SD 	70.94 ± 4.09 	70.48 ± 4.49 	0.68#


 	Duration of disease (y), [M (P25, P75)] 	4 (2,10) 	4 (3,10) 	0.541##


 	The Constipation Symptom Scoring Scale [M (P25, P75)] 	13 (11,14) 	13 (11,14) 	0.606##


 	CSBMs [M (P25, P75)] 	1.68 (1,2) 	1.90 (1,2) 	0.168##


 	BSFS [M (P25, P75)] 	1.68 (1,2) 	1.61 (1,2) 	0.809##


 	PAC-SYM [M (P25, P75)] 	19 (17,27) 	23 (20,27) 	0.132##


 	PAC-QOL, mean ± SD 	87.23 ± 8.65 	89.06 ± 8.99 	0.415#





*χ2 test.

#Independent t-test.

##Mann–Whitney U-test.

CSS, Constipation Symptom Scale, CSBMs, complete spontaneous bowel movements, BSFS, Bristol Stool Form Scale, PAC-SYM, Patient Assessment of Constipation-Symptoms, PAC-QOL, Patient Assessment of Constipation Quality of Life, GEE, generalized estimating equations.
 



3.3 Primary outcome measures


3.3.1 Clinical efficacy

Following treatment, the overall clinical efficacy rate was significantly higher in the intervention group than in the control group (96.77% vs. 83.87%; p = 0.03). Detailed results are presented in Table 3.


TABLE 3 Comparison of the clinical efficacy rate between the two groups.


	Group
	n
	Clinical recovery
	Positive effect
	Effective
	Ineffective
	Total effective

 

 	Intervention group 	31 	5 (16.13) 	11 (35.48) 	14 (45.16) 	1 (3.22) 	30 (96.77%)


 	Control group 	31 	1 (3.22) 	12 (38.71) 	13 (41.94) 	5 (16.13) 	23 (83.87%)


 	Z 	 	 	 	 	 	8.00


 	p 	 	 	 	 	 	0.03





*Compared with the control group, p = 0.03 < 0.05.
 



3.3.2 Comparison of CSS scores in both groups

A GEE model was fitted using an exchangeable working correlation structure to account for within-subject correlations across repeated measurements, with robust standard errors applied for inference (42, 43). Using the baseline CSS scores of the control group as the reference, significant main effects of time and a significant group-by-time interaction were observed. No significant difference in CSS scores was detected between the two groups at baseline (p = 0.12). The significant interaction indicated that the pattern of change over time differed between groups. Specifically, while scores improved in both groups, the intervention group demonstrated a significantly greater reduction in CSS scores compared to the control group at all follow-up assessments (Week 1: coefficient = −4.26, 95% CI: −5.37 to −3.14; Week 2: coefficient = −3.36, 95% CI: −4.68 to −2.03; Week 6: coefficient = −5.52, 95% CI: −6.81 to −4.22; all p < 0.001) (Table 4). These results indicate that the improvement in constipation symptoms was significantly greater in magnitude in the intervention group compared to the control group (Figure 3).


TABLE 4 Comparison of CSS scores between the two groups.


	Variable
	CSS
	p*



	B
	SE
	95% CI

 

 	Group


 	Control 	Reference


 	Intervention 	0.16 	0.46 	(−0.74 to 1.07) 	0.12


 	Time


 	Baseline 	Reference


 	Week1 	−6.26 	0.44 	(−7.13 to −5.39) 	<0.001


 	Week2 	−7.90 	0.57 	(−9.01 to −6.80) 	<0.001


 	Week6 	−4.52 	0.46 	(−5.42 to −3.61) 	<0.001


 	Group × time


 	Intervention × week1 	−4.26 	0.57 	(−5.37 to −3.14) 	<0.001


 	Intervention × week2 	−3.36 	0.68 	(−4.68 to −2.03) 	<0.001


 	Intervention × week6 	−5.52 	0.66 	(−6.81 to −4.22) 	<0.001





*Calculated using generalized estimating equations.

CSS, Constipation Symptom Scale; CSBMs, complete spontaneous bowel movements; BSFS, Bristol Stool Form Scale; PAC-SYM, Patient Assessment of Constipation-Symptoms; PAC-QOL, Patient Assessment of Constipation Quality of Life; GEE, generalized estimating equations; CI, confidence interval.
 

[image: Line graph showing CSS scores over six weeks for intervention (red) and control (blue) groups. Both start at about 13, drop sharply by week two, then gradually increase. The intervention group ends lower than the control group.]

FIGURE 3
 Changes in CSS scores in the intervention and control groups.





3.4 Secondary outcome measures


3.4.1 Comparison of CSBMs, BSFS scores in both groups

Table 5 presents the comparison of CSBM and BSFS scores between the two groups. The significant interactions indicated that the patterns of improvement differed between the two groups. The intervention group demonstrated a significantly greater increase in CSBM frequency compared to the control group at all follow-up assessments (Week 1: coefficient = 0.39, 95% CI: 0.22 to 0.56; Week 2: coefficient = 0.59, 95% CI: 0.40 to 0.79; Week 6: coefficient = 0.53, 95% CI: 0.32 to 0.75; all p < 0.001) (Table 5). These results indicate that the improvement in spontaneous bowel movements was significantly greater in the intervention group (Figure 4A). Similarly, for stool consistency as measured by the BSFS, the intervention group showed a significantly greater improvement than the control group at all time points (Week 1: coefficient = 0.40, 95% CI: 0.19 to 0.62; Week 2: coefficient = 0.45, 95% CI: 0.20 to 0.70; Week 6: coefficient = 0.43, 95% CI: 0.20 to 0.67; all p < 0.001) (Table 5), indicating superior improvement in stool consistency (Figure 4B).


TABLE 5 Comparison of CSBMs and BSFS scores between the two groups.


	Variable
	CSBMs
	p*
	BSFS
	p*



	B
	SE
	95%Cl
	B
	SE
	95%Cl

 

 	Group


 	Control 	Reference


 	Intervention 	−0.13 	0.09 	(−0.31 to 0.05) 	0.17 	0.15 	0.12 	(−0.10 to 0.39) 	0.24


 	Time


 	Baseline 	Reference


 	Week1 	0.90 	0.09 	(0.73 to 1.07) 	<0.001 	0.34 	0.07 	(0.19 to 0.48) 	<0.001


 	Week2 	0.82 	0.07 	(0.68 to 0.96) 	<0.001 	0.59 	0.10 	(0.40 to 0.78) 	<0.001


 	Week6 	0.61 	0.08 	(0.45 to 0.76) 	<0.001 	0.32 	0.08 	(0.17 to 0.47) 	<0.001


 	Group × time


 	Intervention × week1 	0.39 	0.12 	(0.12 to 0.56) 	<0.001 	0.40 	0.11 	(0.19 to 0.62) 	<0.001


 	Intervention × week2 	0.59 	0.10 	(0.40 to 0.79) 	<0.001 	0.45 	0.13 	(0.20 to 0.70) 	<0.001


 	Intervention × week6 	0.53 	0.11 	(0.32 to 0.75) 	<0.001 	0.43 	0.12 	(0.20 to 0.67) 	<0.001





*Calculated using generalized estimating equations.

CSS, Constipation Symptom Scale; CSBMs, complete spontaneous bowel movements; BSFS, Bristol Stool Form Scale; PAC-SYM, Patient Assessment of Constipation-Symptoms; PAC-QOL, Patient Assessment of Constipation Quality of Life; GEE, generalized estimating equations; CI, confidence interval.
 

[image: Two line graphs compare intervention and control groups over six weeks. Graph A shows CSBM scores; the intervention group rises above the control. Graph B shows BSFS scores with a similar pattern. Error bars indicate variability.]

FIGURE 4
 Changes in CSBMs (A) and BSFS (B) scores between the two groups.




3.4.2 Comparison of PAC-SYM, PAC-QOL scores in both groups

Table 6 presents a comparison of PAC-SYM and PAC-QOL scores between the two groups. The significant interactions indicated divergent patterns of improvement between the groups. The intervention group demonstrated a significantly greater reduction in PAC-SYM scores compared to the control group at all follow-up assessments (Week 1: coefficient = −0.36, 95% CI: −0.52 to −0.25; Week 2: coefficient = −0.72, 95% CI: −0.91 to −0.52; Week 6: coefficient = −0.28, 95% CI: −0.39 to −0.18; all p < 0.001) (Table 6), indicating superior improvement in constipation symptoms (Figure 5A). Similarly, for quality of life (PAC-QOL), the intervention group showed a significantly greater improvement than the control group at all time points (Week 1: coefficient = −0.27, 95% CI: −0.34 to −0.20; Week 2: coefficient = −0.34, 95% CI: −0.43 to −0.24; Week 6: coefficient = −0.29, 95% CI: −0.38 to −0.21; all p < 0.001) (Table 6), demonstrating greater enhancement in constipation-related quality of life (Figure 5B).


TABLE 6 Comparison of PAC-SYM and PAC-QOL scores between the two groups.


	Variable
	PAC-SYM
	p*
	PAC-QOL
	p*



	B
	SE
	95% CI
	B
	SE
	95% CI

 

 	Group


 	Control 	Reference


 	Intervention 	−0.64 	0.53 	(−0.17 to 0.04) 	0.23 	0.02 	0.03 	(−0.04 to 0.07) 	0.34


 	Time


 	Baseline 	Reference


 	Week1 	−0.29 	0.04 	(−0.36 to −0.22) 	<0.001 	−0.13 	0.02 	(−0.16 to −0.09) 	<0.001


 	Week2 	−0.40 	0.04 	(−0.47 to −0.33) 	<0.001 	−0.22 	0.03 	(−0.28 to −0.17) 	<0.001


 	Week6 	−0.26 	0.03 	(−0.32 to −0.20) 	<0.001 	−0.15 	0.02 	(−0.19 to −0.11) 	<0.001


 	Group × time


 	Intervention × week1 	−0.36 	0.07 	(−0.52 to −0.25) 	<0.001 	−0.27 	0.04 	(−0.34 to −0.20) 	<0.001


 	Intervention × week2 	−0.72 	0.10 	(−0.91 to −0.52) 	<0.001 	−0.34 	0.05 	(−0.43 to −0.24) 	<0.001


 	Intervention × week6 	−0.28 	0.05 	(−0.39 to −0.18) 	<0.001 	−0.29 	0.04 	(−0.38 to −0.21) 	<0.001





*Calculated using generalized estimating equations.

CSS, Constipation Symptom Scale; CSBMs, complete spontaneous bowel movements; BSFS, Bristol Stool Form Scale; PAC-SYM, Patient Assessment of Constipation-Symptoms; PAC-QOL, Patient Assessment of Constipation Quality of Life; GEE, generalized estimating equations; CI, confidence interval.
 

[image: Two line graphs labeled A and B compare intervention and control groups over six weeks. Graph A shows PAC-SYM scores decreasing for both groups, with a more significant decline in the intervention group. Graph B shows PAC-QOL scores decreasing more sharply for the intervention group than the control group. Error bars are present on both graphs.]

FIGURE 5
 Changes in PAC-SYM (A) and PAC-QOL (B) scores between the two groups.





3.5 Adverse effects

The incidence of adverse effects was significantly lower in the intervention group than in the control group (6.45% vs. 19.35%, p = 0.015) (Table 7). Notably, lower cases of nausea or vomiting were observed in the intervention group during the study period.


TABLE 7 Comparison of adverse effects between the two groups.


	Group
	Nausea
	Abdominal bloating
	Diarrhea
	Overall incidence rate

 

 	Intervention group (n = 31) 	0 (0) 	0 (0) 	1 (3.22) 	1 (3.22)*


 	Control group (n = 31) 	1 (3.22) 	3 (9.68) 	2 (6.45) 	6 (19.35)


 	Z 	5.732


 	p 	0.015





*Compared with the control group, p = 0.0045 < 0.05.
 




4 Discussion

The prevalence of FC is high among the older adult, severely affecting their physical and mental well-being (44). FC poses a clinical challenge in the geriatric population, where treatment choices are often complicated by polypharmacy and age-related vulnerabilities (4). Against this therapeutic backdrop, our study investigated an integrative strategy aimed at mitigating the drawbacks of lactulose, specifically its tendency to cause bloating and nausea.

Zhi-Shi plaster, as an external TCM preparation, contains active ingredients that help alleviate gastrointestinal bloating and promote bowel movements. The findings demonstrate that the combination of lactulose and Zhi-Shi plaster acupoint therapy yielded a clinical efficacy rate of 96.77%, which is notably higher than the 74.2% observed in the lactulose-only control group and compares favorably with reported efficacy rates for first-line agents. More importantly, this regimen appears to directly mitigate the limitation of lactulose. The incidence of adverse effects such as nausea and abdominal bloating was Markedly reduced in the intervention group, a marked improvement over the 25.8% rate in the control group. This suggests that the addition of Zhi-Shi plaster may counterbalance the gas-producing fermentation process of lactulose, thereby bringing its tolerability to a level that is competitive with PEG (45). This integrative approach thus presents a valuable alternative for patients who require the efficacy of an osmotic laxative but are intolerant to the side effects of lactulose.

When contextualized with previous research, our results on symptom relief (CSS, PAC-SYM) and quality of life (PAC-QOL) align with studies reporting the benefits of TCM external therapies for functional gastrointestinal disorders (12, 15). However, our study provides a unique contribution by quantifying the synergistic effect of a sustained, non-invasive acupoint therapy when combined with a standard osmotic laxative. The choice of Zhi-Shi plaster, as opposed to other TCM modalities like acupuncture or moxibustion, was strategic. Plaster therapy offers concentrated drug delivery, ease of self-administration, and minimal invasiveness, making it particularly suitable and acceptable for older adult patients with limited mobility (18, 19), thereby supporting adherence and the potential for long-term management.

While our study demonstrated a favorable safety profile for Zhi-Shi plaster acupoint therapy, it is prudent to discuss its foreseeable risks to ensure safe clinical application. The primary risks are associated with its topical and herbal nature. Local skin reactions are the most commonly anticipated adverse effects. These may include contact dermatitis, erythema (redness), pruritus (itching), or localized rash at the application site.

Despite these promising findings, several limitations must be acknowledged. First, participant recruitment was conducted at a single center, which may limit the generalizability of the findings to broader populations. Second, although a placebo-controlled design was implemented, the distinctive herbal aroma of the Zhi-Shi plaster may have compromised blinding among participants in the intervention group. Third, the 2-week intervention period and 4-week follow-up may be insufficient to evaluate the long-term sustainability of treatment effects. Finally, all outcome assessments were based on patient-reported subjective scales, which are susceptible to expectation bias.



5 Conclusion

Our findings indicated that compared to lactulose alone, the combination of Zhi-Shi plaster acupoint therapy and lactulose significantly enhanced clinical efficacy in geriatrics FC patients. This approach not only reduces the adverse reactions of lactulose but also effectively alleviates constipation-related discomfort, improves the quality of life, and helps prevent recurrence. These findings offer new perspectives and approaches for improving comprehensive care for geriatrics FC patients.



Data availability statement

The original contributions presented in the study are included in the article/supplementary material, further inquiries can be directed to the corresponding author.



Ethics statement

The studies involving humans were approved by the Ethics Review Committee of the Jiangsu Provincial Academy of Traditional Chinese Medicine (approval number: 2023-LWKYZ-078). The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study.



Author contributions

YW: Investigation, Software, Writing – original draft, Writing – review & editing. XZ: Conceptualization, Data curation, Methodology, Supervision, Writing – original draft, Writing – review & editing. XD: Investigation, Formal Analysis, Writing – original draft. HL: Data curation, Funding acquisition, Methodology, Supervision, Writing – original draft, Writing – review & editing. JX: Formal analysis, Funding acquisition, Project administration, Validation, Writing – original draft, Writing – review & editing. MZ: Formal analysis, Project administration, Validation, Visualization, Writing – original draft, Writing – review & editing. YH: Methodology, Resources, Supervision, Visualization, Writing – original draft, Writing – review & editing. KW: Writing – review & editing, Methodology, Software, Validation. LoZ: Data curation, Resources, Supervision, Visualization, Writing – original draft, Writing – review & editing. LiZ: Formal analysis, Project administration, Resources, Validation, Visualization, Writing – original draft, Writing – review & editing.



Funding

The author(s) declare that financial support was received for the research and/or publication of this article. This work was supported by the 2022 Jiangsu Provincial Science and Technology Plan Special Fund (Key R&D Plan for Social Development) Project (project number: BE2022817), 2024 Jiangsu Provincial Graduate Practice Innovation Plan Project (project number: SJCX24-0850), National Clinical Research Base of Traditional Chinese Medicine (Jiangsu Province Academy of Traditional Chinese Medicine).


Acknowledgments

We would like to express our gratitude to the chief TCM physicians, gastroenterologists, TCM specialist nurses, and graduate students who participated in this study, as well as to all the patients who agreed to participate. We also thank the Ethics Review Committee of the Jiangsu Provincial Academy of Traditional Chinese Medicine for the approval of this study.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Generative AI statement

The authors declare that no Gen AI was used in the creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this article has been generated by Frontiers with the support of artificial intelligence and reasonable efforts have been made to ensure accuracy, including review by the authors wherever possible. If you identify any issues, please contact us.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References
	 1. Brenner,DM, Corsetti,M, Drossman,D, Tack,J, and Wald,A. Perceptions, definitions, and therapeutic interventions for occasional constipation: a Rome working group consensus document. Clin Gastroenterol Hepatol. (2024) 22:397–412. doi: 10.1016/j.cgh.2023.08.044 
	 2. Bharucha,AE, and Lacy,BE. Mechanisms, evaluation, and Management of Chronic Constipation. Gastroenterology. (2020) 158:1232–1249.e3. doi: 10.1053/j.gastro.2019.12.034 
	 3. Barberio,B, Judge,C, Savarino,EV, and Ford,AC. Global prevalence of functional constipation according to the Rome criteria: a systematic review and meta-analysis. Lancet Gastroenterol Hepatol. (2021) 6:638–48. doi: 10.1016/S2468-1253(21)00111-4 
	 4. Deb,B, Prichard,DO, and Bharucha,AE. Constipation and fecal incontinence in the elderly. Curr Gastroenterol Rep. (2020) 22:54. doi: 10.1007/s11894-020-00791-1 
	 5. Jahnny,B, and Ashurst,JV. Anal fissures In: StatPearls. Treasure Island, FL: StatPearls Publishing (2022)
	 6. Lacy,BE, Xu,Y, Taylor,DCA, Kosch,KJ, Dobrescu,R, Morlock,A , et al. Burden of illness and treatment attitudes among participants meeting the Rome IV criteria for irritable bowel syndrome: a nationwide survey in the United States. Neurogastroenterol Motil. (2024) 36:e14903. doi: 10.1111/nmo.14903 
	 7. Chang,L, Chey,WD, Imdad,A, Almario,CV, Bharucha,AE, Diem,S , et al. American gastroenterological association-American college of gastroenterology clinical practice guidelines: pharmacological management of chronic idiopathic constipation. Am J Gastroenterol. (2023) 118:936–54. doi: 10.14309/ajg.0000000000002227 
	 8. Ma,C, Congly,SE, Novak,KL, Belletrutti,PJ, Raman,M, Woo,M , et al. Epidemiologic burden and treatment of chronic symptomatic functional bowel disorders in the United States: a Nationwide analysis. Gastroenterology. (2021) 160:88–98.e4. doi: 10.1053/j.gastro.2020.09.041 
	 9. Sepehr,F, Shirafkan,H, Behzad,C, Memariani,Z, and Mozaffarpur,SA. The effect of Cassia fistula L. syrup in geriatrics constipation in comparison with the lactulose: a randomized clinical trial. J Ethnopharmacol. (2022) 297:115466. doi: 10.1016/j.jep.2022.115466 
	 10. Shi,Y, and Dong,Y. Advances in clinical treatment of chronic constipation in the elderly. Chin J Geriatr. (2022) 23:5897–903. doi: 10.3969/j.issn.1005-9202.2022.23.058
	 11. Li,M, Wu,L, and Dong,W. Efficacy and safety of lactulose combined with mosapride in the treatment of chronic functional constipation in the elderly. Chin J Integr Tradit West Med Dig. (2022) 30:299–302. doi: 10.3969/j.issn.1671-038X.2022.04.13
	 12. Zhang,Y, Shi,Y, Yu,Z, and Dong,Y. A study on the treatment of functional constipation with modified Chengqi decoction applied to acupoint therapy combined with lactulose oral solution. J Tradit Chin Med Res. (2024) 3:40–3. doi: 10.3969/j.issn.1001-6910.2024.03.11
	 13. Si,J, Zhou,J, Sun,M, and Sun,L. Analysis of two cases of improper use of lactulose oral solution. Pharm Clin Res. (2020) 2:151–2. doi: 10.13664/j.cnki.pcr.2020.02.019
	 14. Gong,T. Clinical study on the treatment of yin deficiency-type functional constipation with professor Li Bainan's recipe for nourishing yin and moistening the intestines In: Master's thesis. Nanjing: Nanjing University of Chinese medicine (2024)
	 15. Shen,G, Ding,X, Jiang,J, and Shen,J. Clinical study on the treatment of elderly functional constipation with compound dahuang powder applied to shenque acupoint combined with lactulose. New J Tradit Chin Med. (2022) 4:72–5. doi: 10.13457/j.cnki.jncm.2022.04.020
	 16. Chiaramonte,R, Bonfiglio,M, Caramma,S, and Condorelli,R. The role of rehabilitation in the treatment of constipation in oncological patients. J Clin Med. (2023) 12:5083. doi: 10.3390/jcm12155083 
	 17. Shen,Y, Rong,L, and Li,S. Research progress on symptom management of chemotherapy-induced constipation using appropriate traditional Chinese medicine nursing techniques. Mil Nursing. (2025) 42:14–6. doi: 10.3969/j.issn.2097-1826.2025.02.004
	 18. Wang,Y, Zhang,XX, Li,H, Zhou,LR, Deng,H, Zhang,LS , et al. Advances in the application of acupoint application therapy in elderly patients with chronic functional constipation. Evid Based Nurs. (2024) 10:3100–3. doi: 10.12102/j.issn.2095-8668.2024.17.010
	 19. Wang,J, Xie,S, Pei,J, and Kong,F. Clinical efficacy of Jianpi Yiqi decoction combined with Zhishu topical application in the treatment of functional constipation in the elderly and its effect on serum motilin and gastrin levels. Zhejiang J Integr Tradit Chin West Med. (2023) 33:320–3.
	 20. Shen,GM, Ding,XJ, Jiang,JP, and Shen,JH. Clinical study on compound Dahuang powder applied to Shenque point combined with lactulose in the treatment of functional constipation in the elderly. J New Chin Med. (2022) 54:72–5.
	 21. He,Y c, Jiang,F, Wu,Y, Pan,K, Zhou,C, Cai,S , et al. Some reflections on the use of anthraquinone drugs in the treatment of functional constipation. Shanghai J Tradit Chin Med. (2025) 59:19–23. doi: 10.16305/j.1007-1334.2025.z20241010001
	 22. Wei,L, Luo,Y, Zhang,X, Liu,Y, Gasser,M, Tang,F , et al. Topical therapy with rhubarb navel plasters in patients with chronic constipation: results from a prospective randomized multicenter study. J Ethnopharmacol. (2021) 264:113096. doi: 10.1016/j.jep.2020.113096 
	 23. Wang,J, Xie,S, and Pei,J. Clinical efficacy of jian pi yi qi decoction combined with zhi shu tiao fu in the treatment of elderly functional constipation and its effect on serum motilin and gastrin levels. Zhejiang J Integr Tradit Chin West Med. (2023) 33:320–3.
	 24. Ding,F, Wu,J, Zou,X, Bian,Q, Qiu,W, and Chen,J. Effects of xiao Yao powder on substance P and vasoactive intestinal peptide in the hypothalamus and colon of depressed model rats. Chin J Tradit Chin Med. (2020) 7:3350–2.
	 25. Liu,A, and Tang,X. Pharmacological effects and compatibility applications of Zhi shi in slow-transit constipation: a research review. Shaanxi J Tradit Chin Med. (2025) 2:277–80. doi: 10.3969/j.issn.1000-7369.2025.02.028
	 26. Jing,Y, Ma,Y, Pan,F, Kuang,F, Zhang,D, Guo,X , et al. A review of the pharmacological effects, chemical composition, and botanical evidence of Areca nut. Asia Pac J Tradit Med. (2022) 8:232–9. doi: 10.11954/ytctyy.202208047
	 27. Chen,Y. Determination of the content and HPLC characteristic chromatograms of bitter apricot kernel formula granules In: Master's thesis. Shijiazhuang: Hebei Medical University (2015)
	 28. Deng,J, Yan,D, Wu,M, Ma,Z, Zhang,R, Cao,H , et al. A comparison of the pharmacological properties and applications of peach kernel in ancient and modern times. Chin Med Mater. (2023) 4:1034–42. doi: 10.13863/j.issn1001-4454.2023.04.042
	 29. Chu,D, and Zhang,Z. Research progress on the chemical composition of Trichosanthes fruit. Zhongguo Zhong Yao Za Zhi. (2020) 7:198–203. doi: 10.13193/j.issn.1673-7717.2020.07.046
	 30. Ma,Y, Zhang,Y, Shi,L, Liu,J, and Yu,Y. Research progress on the processed products of Angelica sinensis and their chemical composition and pharmacological effects. Zhongguo Zhong Yao Za Zhi. (2023) 22:6003–10. doi: 10.19540/j.cnki.cjcmm.20230717.301
	 31. Jin,Y. Evaluation of the effect of acupuncture point application combined with auricular point pressure on improving bowel preparation for colonoscopy. Front Med. (2020) 10:195–6.
	 32. Technical standard for clinical application of traditional Chinese medicine acupoint at the primary care level: T/CACM 1355-2021 [S]. Beijing: China Association of Chinese Medicine. (2021).
	 33. Miao,X, Dai,H, Zhang,W, Liang,Y, and Ni,J. Effect of acupuncture point application of different durations on elderly patients with functional constipation. Mod Med Health. (2023) 11:1853–6. doi: 10.3969/j.issn.1009-5519.2023.11.012
	 34. Leng,Y, Wei,W, and Tang,X. Expert consensus on the traditional Chinese medicine diagnosis and treatment of constipation (2024). Chin J Tradit Chin Med. (2025) 3:321–8. doi: 10.13288/j.11-2166/r.2025.03.019
	 35. Chumpitazi,BP, Self,MM, Czyzewski,DI, Cejka,S, Swank,PR, and Shulman,RJ. Bristol Stool Form Scale reliability and agreement decreases when determining Rome III stool form designations. Neurogastroenterol Motil. (2016) 28:443–8. doi: 10.1111/nmo.12738
	 36. Raker,JM, Blake,MR, and Whelan,K. PTH-246: can we trust the reports of stool consistency? Validity and reliability of the Bristol stool form scale. Gut. (2015) 64:A518–9.
	 37. Nieh,HC, Wu,PO, Ou,SF, Li,HP, and Chen,JP. Effect of acupressure on alleviating constipation among inpatients with stroke during the acute phase: a randomized controlled trial. Complement Ther Clin Pract. (2023) 53:101801. doi: 10.1016/j.ctcp.2023.101801 
	 38. Song,Y, Lin,Z, Lin,L, and Wang,MF. Reliability and validity of the Chinese version of the constipation patient symptom Self-assessment scale. J Nurs Sci. (2012) 27:73–6. doi: 10.3870/hlxzz.2012.07.073
	 39. Zhao,Z, Lin,Z, Lin,L, Wang,MF, Zhang,HJ, and Wang,Y. Study on the reliability and validity of the Chinese version of the patient assessment of constipation-symptoms (PAC-SYM) in application evaluation. Chin J Nurs. (2010) 45:1124–6.
	 40. Yan,L., Liu,H., Yan,R., Tan,L., Tan,J., and Lei,Y. (2023). Effect of traditional Chinese medicine external therapy on functional constipation: a meta-analysis. Am J Transl Res, 15:13–26. Available online at: https://pubmed.ncbi.nlm.nih.gov/36777847/ 
	 41. Mansournia,MA, and Nazemipour,M. Recommendations for accurate reporting in medical research statistics. Lancet. (2024) 403:611–2. doi: 10.1016/S0140-6736(24)00139-9 
	 42. Zhu,X, Wang,Y, Luo,Y, Ding,R, Shi,Z, and He,P. Bidirectional, longitudinal associations between depressive symptoms and IADL/ADL disability in older adults in China: a national cohort study. BMC Geriatr. (2024) 24:659. doi: 10.1186/s12877-024-05248-y 
	 43. Smith,ML, Chen,E, Lau,CA, Davis,D, Simmons,JW, and Merianos,AL. Effectiveness of chronic disease self-management education (CDSME) programs in reducing loneliness. Chronic Illn. (2023) 19:646–64. doi: 10.1177/17423953221113604
	 44. Arco,S, Saldaña,E, Serra-Prat,M, Palomera,E, Ribas,Y, Font,S , et al. Functional constipation in older adults: prevalence, clinical symptoms and subtypes, association with frailty, and impact on quality of life. Gerontology. (2022) 68:397–406. doi: 10.1159/000517212 
	 45. Piche,T, and Dapoigny,M. Comparative efficacy and safety of lactulose plus paraffin vs polyethylene glycol in functional constipation: a randomised clinical study. United European Gastroenterol J. (2020) 8:923–32. doi: 10.1177/2050640620937913 
	 46. Li,B, Li,Y, and Cui,R. Specificity of the Shenque acupoint and its application in external treatment of digestive system diseases. Guangming Tradit Chin Med. (2023) 38:3940–3.
	 47. Li,T, Liu,XY, Wang,XY, Luo,M, Zhang,ZY, Su,YS , et al. Bidirectional regulation of distal colon motility in rats by electroacupuncture at different intensities at the Tianshu acupoint. Chin Acupuncture. (2025) 36:1–25. doi: 10.13703/j.0255-2930.20240409-k0001
	 48. Sun,M, and Chen,KX. Clinical efficacy of acupuncture combined with medication in treating elderly patients with functional constipation with yang deficiency and qi stagnation and its impact on emotional disorders. Chin Acupuncture. (2025) 45:1–14. doi: 10.13703/j.0255-2930.20240509-0002
	 49. Huang,Q, Li,S, Cui,C, Huang,Q, and Wu,Q. Study on the effect of different intensities of electroacupuncture stimulation at tian-shu, Shang-ju-xu, and other acupoints on distal colon motility in mice. Shizhen J Tradit Chin Med Mater Med. (2025) 36:1–7. doi: 10.70976/j.1008-0805.SZGYGY-2025-0730


Copyright
 © 2025 Wang, Zhang, Ding, Li, Xia, Zhou, Hua, Wu, Zhang and Zhou. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/fneur-16-1580163-g005.jpg
b <o~ intervention 100 ~#= intervention

=== control
== control -
s20 2
< 8 60
3 o 40
< 2
10 o
= 20
o
0 T T T T 1
— T T |
0 1 2 P 6 o 1 2 4 6





OPS/images/fneur-16-1580163-g003.jpg
15

== intervention
=== control






OPS/images/fneur-16-1580163-g004.jpg
week

(A)

=~ intervention
==~ control

== intervention
=== control






OPS/xhtml/Nav.xhtml




Contents





		Cover



		The effectiveness of Zhi-Shi plaster acupoint therapy combined with lactulose in the treatment of geriatrics functional constipation: a randomized controlled trial



		1 Introduction



		2 Materials



		2.1 Trial design



		2.2 Participants



		2.2.1 Inclusion criteria



		2.2.2 Exclusion criteria









		2.3 Interventions



		2.3.1 Intervention group



		2.3.1.1 Application time of the patch









		2.3.2 Control group









		2.4 Assessments and outcomes



		2.4.1 The primary outcome measures



		2.4.1.1 The clinical efficacy



		2.4.1.2 Constipation Symptom Scoring Scale (CSS)









		2.4.2 Secondary outcome measures



		2.4.2.1 CSBMs



		2.4.2.2 BSFS



		2.4.2.3 Pac-SYM



		2.4.2.4 Pac-QOL



		2.4.2.5 Adverse effects















		2.5 Assessment time points



		2.6 Sample size



		2.7 Randomization and blinding



		2.8 Statistical analysis









		3 Results



		3.1 Participant flow



		3.2 Comparison of baseline characteristics



		3.3 Primary outcome measures



		3.3.1 Clinical efficacy



		3.3.2 Comparison of CSS scores in both groups









		3.4 Secondary outcome measures



		3.4.1 Comparison of CSBMs, BSFS scores in both groups



		3.4.2 Comparison of PAC-SYM, PAC-QOL scores in both groups









		3.5 Adverse effects









		4 Discussion



		5 Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Generative AI statement



		Publisher’s note



		References



















OPS/images/fneur-16-1580163-g001.jpg
Right Daheng, ’

Left Daheng,
SP15

e 2~ 2~ 2~ 2<t
*— @
Right Tianshu, Shenque, Left Tianshu,
ST25 cvs ST25






OPS/images/fneur-16-1580163-g002.jpg
Assessed for eligibilty (n=74)

Excluded (n=12)

+ Notmeeting inclusion crieria (n=7)
+ Declined to participate (n=5)

+ Otherreasons (n=0)

Randomized (n=62)

Allocated to intervention (n=31) Allocated to intervention (n=31)

+ Received allocated intervention (n=31) + Received allocated intervention (n=31)

+ Did not receive allocated intervention (give + Did not receive allocated intervention (give

reasons) (n=0) reasons) (n=0)

Lostto follow-up (give reasons) (n=0) Lostto follow-up (give reasons) (n=0)
Discontinued intervention (give reasons) (n=0) Discontinued intervention (give reasons) (n=0)
Analysed (n=31) Analysed (n=31)

+ Excluded from analysis (give reasons) (n=0) + Excluded from analysis (give reasons) (n=0)






OPS/images/cover.jpg
& frontiers | Frontiers in Neurology

The effectiveness of Zhi-Shi
plaster acupoint therapy
combined with lactulose in the
treatment of geriatrics functional
constipation: a randomized
controlled trial












OPS/images/crossmark.jpg
©

2

i

|






OPS/images/logo.jpg
, frontiers Frontiers in Neurology






