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Objective: To conduct an in-depth exploration of the factors influencing unfulfilled needs in caregivers of patients with 
phenylketonuria.
Methods: A rapid qualitative analysis approach was used to conduct semi-structured interviews with 16 caregivers of patients with 
phenylketonuria undergoing specialized dietary interventions, along with 5 medical professionals, within a designated phenylk
etonuria diagnosis and treatment center in Shanxi Province. Interview data were systematically organized, analyzed, and themati
cally extracted.
Results: Four primary themes were extracted: self-imposed constraints (including insufficient caregiver engagement, economic 
limitations, and stigma); interpersonal constraints (encompassing social isolation, inadequate social support networks, and lack of 
doctor-patient interactions); structural limitation factors (inadequate provision of specialized professional support systems, lack of 
medical dietary supplements, and deficiencies in national policies); and experiential limitation factors (encompassing sensory 
perceptions of medical dietary supplements and insufficient continuity in psycho-emotional care).
Conclusion: The unfulfilled needs of caregivers of patients with phenylketonuria primarily manifest across four dimensions. Greater 
emphasis on addressing these needs is warranted, necessitating increased attention to patients with phenylketonuria and their 
caregivers. Specifically, the focus should be directed toward addressing their emotional requirements, along with proactive develop
ment of the medical service infrastructure. Such measures are imperative for reducing unfulfilled needs among caregivers of patients 
and enhancing their prognosis.
Keywords: caregivers, influencing factors, phenylketonuria, qualitative research, rare diseases, unmet needs

Introduction
Phenylketonuria (PKU) is an autosomal recessive disorder characterized by a deficiency of phenylalanine hydroxylase 
(PAH) due to chromosomal gene mutations, leading to disrupted phenylalanine (Phe) metabolism and subsequent 
accumulation of Phe within the body. This accumulation leads to a series of Phe toxicity symptoms.1

The notice issued by the Ministry of Health of China regarding the Technical Specifications for Neonatal Disease 
Screening (2010 Edition) stipulates that for diagnosing phenylketonuria (PKU), heel blood should be collected between 
72 hours and 7 days after birth, following sufficient breastfeeding, and the laboratory should provide results within 5 
working days of receiving the sample. If the results of two tests exceed the positive threshold, follow-up confirmation is 
required.2

At the time of initial diagnosis, many caregivers of affected children lack adequate awareness of the disease and often 
feel uncertain about the effectiveness of treatment. Some caregivers may even experience feelings of inferiority, anxiety, 
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or panic.3 Since PKU treatment requires long-term strict dietary management, which is both difficult and prolonged, it 
places a heavy burden on caregivers. This burden leads to various health-related needs, including emotional, financial, 
and informational support. When these needs are unmet, it can negatively impact treatment outcomes, adherence to the 
treatment plan, daily life, mental health, and social interactions. This not only reduces the quality of life for both 
caregivers and patients but also increases the strain on healthcare and society as a whole.4,5

The leisure limitation theory delineates the impact of leisure preferences, decision-making processes, and leisure 
experiences of an individual, which may lead to an inability, unwillingness, or reduction in participation in leisure 
activities. This theory categorizes the influencing factors that restrict individual leisure preferences and participation 
into four distinct dimensions: self-limitation, interpersonal limitation, structural limitation, and experience limitation. 
Self-limitation refers to the internal factors affecting the leisure preferences or participation of an individual, while 
interpersonal limitation encompasses factors emerging from interactions with others. Structural limitation involves 
constraints imposed by the external environment, whereas experience limitation refers to personal realizations, 
feelings, or inner perceptions induced by external circumstances.6 The leisure constraints theory can be seen to 
explain the inherent mechanisms that restrict individual leisure behaviors across the four dimensions mentioned 
above. Initially applied to leisure sports behavior, its application has expanded and gradually extended to the realm 
of health behaviors, particularly in exploring the reasons for behavioral compliance.7 Caregivers of PKU patients face 
limitations in their own activities as well as in interpersonal, structural, and experiential aspects due to the nature of the 
patient’s illness.

This theory serves as a valuable framework to assess the reasons why patients adhere to treatment regimens. Building 
upon this theoretical foundation, the present study uses a semi-structured interview method to assess the influencing 
factors contributing to the unfulfilled needs of caregivers with PKU. The priority is to reduce the level of unfulfilled 
needs among this caregiver population, thereby providing insights to enhance patients’ quality of life and inform future 
research endeavors in this domain.

Participants and Methods
Research Participants
Research participants for this study were selected using the purposive sampling method. Caregivers of PKU patients who 
received specialized dietary treatment and medical staff at a designated phenylketonuria diagnosis and treatment center in 
Shanxi Province from January to March 2024 were included. The inclusion criteria for caregivers were as follows: (1) 
caregivers of patients diagnosed with classical PKU who had received specialized dietary treatment and were followed 
up for a minimum of six months at the specified diagnosis and treatment center in Shanxi Province.8 (2) Participants with 
effective communication and comprehension skills. (3) Those who were duly informed and voluntarily consented to 
participate in the study. Exclusion criteria were: (1) caregivers receiving financial compensation. (2) participants with 
impaired communication abilities. For medical staff, the inclusion criteria comprised of (1) professionals engaged in 
PKU-related roles. (2) those with a minimum of five years of experience in relevant fields. Exclusion criteria involved 
trainees and interns affiliated with the hospital.

The sample size was determined by the criterion of reaching “saturation” in interview data, indicating the point at 
which no new topics emerged during data analysis. A total of 16 caregivers and 5 medical staff were interviewed for this 
study. The demographic details of the respondents are presented in Tables 1 and 2.

Research Methods
Investigators
The research team members are experienced in PKU clinical and scientific research, along with substantial theoretical 
and practical expertise. The interviewers have accumulated significant experience in conducting various types of 
qualitative research interviews and data analysis, enabling them to establish trust with the interviewees and obtain 
comprehensive and objective interview data.
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Data Collection Method
In this study, a rapid qualitative research approach was adopted, and data was collected using semi-structured interview 
methods.9 Before the study, relevant literature was reviewed, and an interview outline was developed based on advice from 
PKU experts. Pre-interviews were conducted with two caregivers and one PKU physician, after which the formal interview 
outline was revised and finalized based on the results. The caregiver interview outline included the following questions:

1. Can you describe the treatment and management of your child since the diagnosis was confirmed?
2. What have been the effects of adhering to the treatment?
3. What challenges and needs have you encountered throughout the treatment process?
4. Does the current treatment and management guidance provided by medical staff meet your needs? What additional 

support and help do you require? Do you have any other advice regarding the current situation of your child?

The medical staff interview outline included the following questions:

1. What is your perspective on the current status of patient treatment and management? Have the needs of caregivers 
been met? How can this needs be better addressed?

2. What do you believe are the reasons for the unfulfilled needs of caregivers?
3. What suggestions do you have for ensuring patients and caregivers receive more scientific and effective treatment 

and management?

Table 1 General Data About the Interviewed Caregivers (n=16)

No. Data About the Primary Caregiver Data About the Child

Age Occupation Education Place of Residence Relationship  
with the Child

Age (Years) Diagnostic Method

C1 27 Public official Bachelor Town Mother-son 3 Newborn screening

C2 34 Employee of enterprises Junior college Town Mother-daughter 5 Newborn screening

C3 38 Technical personnel Postgraduate student Town Mother-daughter 10 Newborn screening

C4 30 Unemployed High school Rural area Mother-son 4 Newborn screening

C5 33 Farmer Middle school Rural area Father-son 6 Newborn screening

C6 67 Retired Junior college Town Mother-daughter 38 Clinical diagnosis

C7 37 Employee Bachelor Town Father-daughter 10 Newborn screening

C8 35 Farmer Technical secondary school Rural area Mother-son 11 Newborn screening

C9 36 Freelancer Vocational school Town Mother-daughter 9/6 Newborn screening

C10 32 Employee Junior college Town Mother-daughter 7 Newborn screening

C11 36 Public officials Bachelor Town Mother-son 1 Newborn screening

C12 28 Freelancer High school Rural area Mother-daughter 2 Newborn screening

C13 56 Retired Technical secondary school Town Mother-daughter 28 Clinical diagnosis

C14 37 Employee Bachelor Town Mother-son 8 Newborn screening

C15 29 Farmer Middle school Rural area Mother-son 5 Clinical diagnosis

C16 25 Employee Junior college Town Mother-son 0.5 Newborn screening

Table 2 General Data About the Interviewed Medical Staff (n=5)

No. Sex Age Professional Titles Years of  
Service

Department Highest Academic 
Qualifications

D1 Female 59 Chief physician 35 Department of Childcare Bachelor
D2 Female 55 Chief physician 30 Department of Newborn Screening Bachelor

D3 Female 47 Associate chief physician 23 Department of Newborn Screening Postgraduate

D4 Male 42 Attending 15 Laboratory Medicine Bachelor
D5 Female 33 Resident 5 Department of Newborn Screening Postgraduate
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Before the interviews, the purpose, significance, and content of the research, as well as the confidentiality of the 
information, were explained to the interviewees. Consent was obtained, and informed consent forms were signed. 
A quiet and private room was selected as the interview location. During the interviews, interviewees were encouraged 
to express their true feelings and experiences. Also, subtle changes in non-verbal behaviors and emotions were observed 
and recorded. Each interview lasted approximately 30 minutes.

Data Collation and Analysis
This study employed a rapid qualitative analysis method.10 An interview team was established, and interview data were 
transcribed into text within 24 hours after each session. Weekly analysis and discussion meetings were held in a trial 
classroom. NVivo 11.0 software was used to code, extract, and compile the data, allowing for the quick identification of 
potential categories of needs, which were ultimately refined into themes.

Ethics
This study was reviewed and approved by the Ethics Committee of Shanxi Provincial People’s Hospital (Approval No.: 
(2024) SYKLSZ No. 17). The interviewees signed informed consent forms for participation, which included consent for 
the publication of anonymized responses and direct quotes. They were informed of the purpose of the study, with the 
assurance that they could withdraw from the study at any time and any stage. The personal information of the 
interviewees was kept strictly confidential.

Results
A total of four themes and twelve sub-themes were identified in this study. The themes include:

1. Self-limitation factors: insufficient activation level of caregivers, economic ability limitations, and stigma
2. Interpersonal limitation factors: social distancing, inadequately established social networks, lack of doctor-patient 

interaction
3. Structural limitation factors: inadequate allocation of relevant professional support systems, lack of special 

medical foods, national policies
4. Experience limitation factors: the sensory experience of special medical foods and lack of continuity of psycho- 

emotional care

The four major factors influencing unmet needs among caregivers of PKU patients are shown in Table 3.

Table 3 Key Factors Influencing Unmet Needs Among Caregivers of PKU Patients

Theme Subtheme Number of 
Unmet Needs/ 

Total

Representative Statements from Interviews

Self-limitation 
factors

Insufficient activation level of 
caregivers

3/16 C10: “My child needs three meals of formula and two of protein powder 
daily to meet protein requirements. It’s exhausting for their kidneys to 

work nonstop day and night. I’m not sure they can handle it.”

Economic ability limitations 3/16 C8: “The special food costs over 20,000 yuan per year, and it’s for life. It’s 
a bottomless pit, and as farmers, we simply can’t afford it!”

Stigma 2/16 C13: “Now that my child is at the age for marriage, we feel very shamed 

about her condition. We are hesitant to introduce her to potential 
boyfriends for fear they might reject her or worry about passing the 

condition to the next generation.”

Interpersonal 
limitation 

factors

Social distancing 2/16 C9: “Since the diagnosis of my two kids, I quit my job to focus on 
preparing meals. I’ve lost all social contact and feel disconnected from 

society.”

(Continued)
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Theme 1: Self-Limitation Factors
Insufficient Activation Level of Caregivers
Caregiver activation refers to the level of knowledge, skills, and confidence demonstrated by caregivers in providing 
support.11 In this study, caregivers lacked sufficient knowledge of PKU-related diseases, resulting in an inability and lack 
of confidence in raising patients. C10: “Three meals of milk powder and two meals of protein powder a day provide just 
enough protein for one day. The patient would have another three meals, and the stomach would remain full every day. 
The required protein intake is only met by bedtime at night, causing the kidneys to work continuously. I do not know if it 
is tolerable?” C12: “Our understanding of PKU is very limited, and I hope the hospital can conduct health education 
seminars, create informative videos, and provide dietary guidance.” C14: “We parents are part of a chat group for 
children with PKU, where most of the knowledge and news about the disease are obtained from these non-governmental 
organizations. There is uncertainty about the accuracy and reliability of the information and acquisition channels.”

Economic Ability Limitations
Patients diagnosed with PKU require lifelong dietary therapy, and the high cost of special medical foods imposes 
a significant financial burden on caregivers and their families.12 C8: “The cost for children to consume special food 
exceeds RMB 20,000 annually, and this must be sustained for a lifetime, creating a financial black hole. Farmers cannot 
afford to eat!” C3: The imported milk powder that the children drink costs RMB 2,000 (7 barrels) per month. Including 
the protein powder and special rice noodles, the total expense exceeds RMB 3,000 monthly, which is an immense 
economic burden for the average wage-earning family.
C1: “Every year, health insurance reimburses our PKU family up to 10,000 yuan. However, the costs for genetic 
screening, prenatal checkups, and IVF for having a second child all come out of our own pockets, making it impossible 
for us to afford another child.”

Table 3 (Continued). 

Theme Subtheme Number of 
Unmet Needs/ 

Total

Representative Statements from Interviews

Inadequately established social 

networks

2/16 C5: “We live far from the provincial capital and have to go there to buy 

special food. I wish there was an option to purchase it locally online.”

Lack of doctor-patient 
interaction

3/16 C15:“Every hospital visit means long queues, and when I finally get to see 
the doctor, there’s no time to ask questions because there are so many 

patients.”

Structural 
limitations 

factors

Inadequate allocation of 
relevant professional support 

systems

3/16 C16: “My child is transitioning to solid food, and just as we figured out 
breastfeeding and formula, we have to start all over. A family doctor’s 

guidance would be so helpful.”

Lack of special medical foods 3/16 C7: “The imported formula often gets delayed or runs out of stock due 
to various issues.”

National policy 4/16 D2: “Our hospital operates under a self-financed model, and if the budget 

is exceeded, we have to cover the cost of PKU patients’ special food. 
I hope the government will offer more policy and financial support.”

Experience 

limitation 
factors

Poor sensory experience of 

special medical foods

3/16 D5: “Many parents report their children refuse to eat the special food 

and formula because they find it unpalatable and the taste is unpleasant.”

Lack of continuity of psycho- 

emotional care

3/16 C1: “When my baby was diagnosed with PKU, it felt like my world 

collapsed. If not for my love for the child, I might have ended my life.”
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Stigma
Due to the rarity of the disease, caregivers of PKU patients often exhibit behaviors and psychological responses like shame and 
avoidance, deliberately concealing the disease. C14: There is an old saying in China: ‘Family disgrace should not be aired.’ 
Since our child was born with this genetic condition, we find it difficult to speak about it and prefer not to let others know.
C13: “Now that my child is at the age for marriage, we feel very shamed about her condition. We are hesitant to 
introduce her to potential boyfriends for fear they might reject her or worry about passing the condition to the next 
generation.”

Theme 2: Interpersonal Limitation Factors
Social Distancing
Patients with PKU are often reluctant to socialize due to dietary restrictions, leading to significant social withdrawal.13 

C3: “My child is now in elementary school. She cannot share even a small meal with others and can only eat at home. 
She does not play much with her classmates, fearing they will discover she eats special food and treat her 
differently.” C9: “Since the birth of my two children with the disease, I have been working at home so I can cook full- 
time. I have no social interaction and feel isolated from society.”

Inadequately Established Social Networks
Currently, the medical security system in China for rare diseases is not comprehensive, resulting in patients generally 
lacking relevant social support systems. Consequently, they often feel isolated and helpless when it comes to seek 
medical treatment and care. C9: “Both my daughters have PKU, and I wish the hospital could establish a platform for 
children who cannot consume regular food. Holding regular patient meetings would allow everyone to exchange and 
share parenting experiences.” C5: “My home is located far from the provincial capital, where I must go to obtain special 
food. I hope that a local network for purchasing special food can be established.”

Lack of Doctor-Patient Interaction
Due to limited medical resources in China and the high workload of clinical medical staff, there is insufficient time 
available to discuss disease conditions with patients.14 C15: “Whenever I visit the hospital, I have to endure long waiting 
times, and although I want to ask the doctor more questions, the high volume of patients allows only for brief 
conversations.” C3: “Since the doctor seems to have recently graduated, he lacks experience in treating PKU. In each 
visit, he just calculates the protein intake of the child based on textbook theory without providing explanations.” 
C14: “Throughout the growth stages of the child, changes in special milk and food occur without doctor follow-up. 
Also, contact information for the doctor, like phone numbers or WeChat, are not provided.”

Theme 3: Structural Limitations Factors
Inadequate Allocation of Relevant Professional Support Systems
The medical resource security system is a crucial support for PKU families, but China lacks adequate medical personnel 
and infrastructure for the treatment of rare diseases. C16: “My child is at the age where we try to introduce solids in his 
diet. I have just figured out the feeding ratio of breast milk to milk powder, and now I have to start over. I wish there were 
a family doctor to provide guidance.” D3: “The screening for PKU in the province started relatively late, and most 
medical personnel lack experience in treating a rare disease such as PKU. Thus, the training and education of medical 
personnel in relevant knowledge should be strengthened.” D1: “Management of PKU requires a multidisciplinary team. 
Optimal treatment can only be achieved with the cooperation of professional doctors, metabolism experts, psychologists, 
and nutritionists. I hope the state can provide us with more human, material, and financial support.”

Lack of Special Medical Foods
Special medical foods are the main source of nutrition for patients suffering from PKU, but all caregivers report 
difficulties in purchasing these foods. C11: “Every time we buy the special food, the hospital prescribes only 
a month’s supply. We need to spend a full day traveling to the provincial capital, and when we request to get more, 
the doctor refuses.” C4: “There is only one type of domestic protein powder available, Weisiduo, which has an 
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unpleasant smell. We cannot choose another option which might have a better taste.” C7: “Imported milk powder needs 
to be shipped from abroad, and it is often out of stock for various reasons.”

National Policy
Currently, the relevant system for PKU introduced in China is not perfect. C2: “There are injections for the treatment of 
PKU abroad (Kuvan), allowing patients to have a normal diet after treatment However, in our country, each injection 
costs more than RMB 8,000, which we cannot afford. I hope this injection can be covered by medical insurance.” C4: 
“My eldest child is normal, but my second child was diagnosed with PKU at birth. I hope that the country can introduce 
policies for disease screening before birth so that we can know if it is possible to have such a child, and potentially avoid 
this tragedy.” D2: “Currently, our hospital is self-financed, and we have to pay out of pocket to prescribe special food for 
patients with PKU if it exceeds the budget. I hope that the country will provide more policy preferences and financial 
support.” C6: “At present, national policies and subsidies are inclined toward children diagnosed through screening. 
There is no support for those who have not been screened. My child was not screened and has been affected 
intellectually, and sometimes this makes him very short-tempered. I am over 70 years old, and my partner has passed 
away. I cannot take good care of this child. What will my child do when I die (frown)?”

Theme 4: Experience Limitation Factors
Poor Sensory Experience of Special Medical Foods
Some free amino acids in special medical foods cause a sour and unpleasant taste. C10: “The child said, ‘My protein 
powder tastes so bad that I want to vomit when I drink it’. “C14”: My child often tells me, Mom, your food looks, smells, 
and tastes good, but mine tastes bad, and the rice is so hard”. D5: “Many parents report that their children experience 
varying degrees of dietary resistance, and are unwilling to eat special foods and drink special milk due to its bad taste and 
unpleasant smell”.

Lack of Continuity of Psycho-Emotional Care
PKU is a disease that requires lifelong dietary treatment. Due to the heavy economic and caregiving burdens borne by the 
family, negative emotions like anxiety and depression are common. C1: “When the child was diagnosed with PKU at 
birth, it felt like our world had collapsed. I would have jumped off a building a long time ago if I was not reluctant to 
leave my child alone. C13: “I want to have a second child, but I am afraid of having another child with PKU. The doctor 
told me that I could try in vitro fertilization (IVF). I know that undergoing IVF will be very difficult, and it may not 
succeed in the end. I feel extremely agonized (forced smile).” C9: “My eldest child is a PKU patient, and when I was 
pregnant with my second child, I had the hopeful thought that I would not be so unlucky. However, the second child was 
also born with PKU. It feels so unfair.”

Discussion
Enhance the Activation Levels of Caregivers and Enhance Their Social Cognitive 
Behaviors
The activation level of caregivers emphasizes the degree of initiative and readiness of the caregivers to manage the health 
and medical needs of the patient. Patients diagnosed with PKU require lifelong dietary management, and the impact of 
knowledge and skills on dietary cognition is particularly important. This study revealed that most caregivers severely 
lack the knowledge, skills, and confidence that is needed in caring for patients, which is consistent with the findings of 
Öztürk and Caprile et al15,16 The reason for this may be the lack of medical knowledge in the public domain about PKU 
as a rare disease. Therefore, it becomes imperative for medical staff to pay more attention to PKU families and provide 
regular training for patients and caregivers on diseases and diet. This approach will help control protein intake, boost 
confidence in dietary therapy, enhance the competency of the caregivers, reduce the caregiving burden, and enhance the 
quality of life.

Due to economic limitations and dietary restrictions, the family of the patient is prone to psychological problems like 
inferiority, anxiety, and stigma as indicated by this study. These issues further lead to alienation from the group and social 
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interaction, consistent with the results of Ford et al.17 Hence, in the PKU treatment process, it is crucial to enhance the 
level of social care for these patients, establish a correct understanding of the patients and their families, and reduce 
discrimination and stigma against them. Also, organizing sharing and exchange meetings with other patients can promote 
the self-efficacy of these patients, fully mobilize their enthusiasm to overcome psychological barriers, create a supportive 
social atmosphere, and help patients actively integrate into society and grow up healthy and happy. Nurses can also adopt 
international practices by providing caregivers with self-learning resource kits18 to enhance their knowledge and practical 
skills. The program consists of two sessions, each lasting 30–40 minutes. The first phase focuses on teaching founda
tional knowledge, including the definition, causes, signs and symptoms of PKU, as well as prevention of potential 
complications and various treatment methods. The second phase emphasizes practical skills, covering growth monitoring 
(such as weight, height, and BMI), dental care, and physical activity. Each session incorporates group discussions and 
guidance from healthcare professionals to facilitate learning. The third phase involves assessing the knowledge and 
behaviors of PKU caregivers. By providing self-learning resources, the program aims to improve caregiver engagement 
and cognitive behaviors.

Enhance the Social Support System and Facilitate Effective Doctor-Patient 
Communication
The findings of this study reveal that there is a shortage of professionals involved in treating this disease, and this is 
compounded further by their lack of professional expertise. This scarcity is attributed to the rarity of PKU, limited social 
resources, and insufficient social attention. Also, the absence of relevant professional knowledge, learning opportunities, 
and training impedes medical staff from effectively convincing caregivers of treatment plans. For patients receiving 
treatment at home, there is a noticeable absence of extended follow-up services for families, leading to a deficiency in 
long-term dietary management tracking and needs assessment, aligning with the report by Mardani.19

To address these challenges, it is recommended that China develops its social service support system and content, 
drawing from both domestic clinical expertise and international best practices. This effort should aim to gradually 
transition patients from children’s hospitals to community-based care as they age, establishing a three-tier support system 
linking hospitals, communities, and families. Management of these patients should involve collaboration among their 
families, dietitians, and metabolic specialists. Thus, it is imperative to cultivate treatment experts equipped with relevant 
professional knowledge and optimize the allocation of medical human resources accordingly.20 Regular follow-up should 
be conducted under the guidance and supervision of specialists.

In traditional Chinese culture, caregivers who are concerned about the disease often conceal information from 
physicians, with parents assuming the role of spokespersons for patients. Consequently, patients become overly reliant 
on caregivers, reducing opportunities for direct communication with doctors and limiting their understanding of the 
disease, which can lead to compliance with dietary therapy. Therefore, it is essential to encourage active communication 
and information sharing between healthcare providers and patients. Various methods should be employed to strengthen 
the education and dissemination of relevant knowledge, such as the Teach-Back health education model.14 Through 
explanations, effect assessments, and feedback, caregivers can reiterate the information they have grasped, thereby 
enhancing their understanding of the disease. This approach can improve the cooperation of both caregivers and patients, 
ensuring that their needs are met in a timely and effective manner.

Enhance the Medical Security System and Bolster Policy Support
In this study, caregivers highlighted that only a fraction of the expenses incurred in purchasing special food each year are 
eligible for reimbursement. Furthermore, genetic screening, prenatal examinations, IVF costs, and treatment-related drug 
expenses for PKU families seeking to have another child are not covered by medical insurance, resulting in a substantial 
economic burden. Also, acquiring special food and milk poses significant challenges, with demand often outstripping 
supply. Many families express a preference for imported special milk, but its availability is uncertain and it is often “out 
of stock.” Thus, limitations on the purchase of domestic special food due to hospital losses under existing medical 
insurance policies further compound these issues.
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Consequently, we urge the government to prioritize support for patient groups with rare diseases. We also recommend 
incorporating special medical foods and drugs into medical insurance coverage, reforming existing reimbursement 
policies to increase reimbursement rates, and broadening the scope of eligible expenses. This would enable PKU 
families, particularly those in rural areas, to fully benefit from the support and protection offered by medical 
insurance.21 The National Health Commission of China recently issued the “Birth Defect Prevention and Treatment 
Capacity Improvement Plan (2023–2027)”, which calls for strengthening public awareness and health education on birth 
defect prevention. It also guides local regions in implementing premarital health checks for reproductive-age individuals, 
standardizing prenatal checkups, expanding newborn screening programs, enhancing the development of clinical and 
specialized personnel, and establishing a national network for rare disease diagnosis and treatment. The plan emphasizes 
the importance of multidisciplinary genetic counseling to protect the health rights of patients with rare diseases.22

Enhance the Sensory Experience of Special Medical Foods and Address the Need for 
Psychological Support
Amino acid metabolism disorder formula powder for special medical purposes can provide essential nutrients that are 
otherwise lacking in regular food due to dietary restrictions. However, some free amino acids impart a sour taste and 
unpleasant flavor.23 Most caregivers reported that patients exhibit resistance to medical food in dietary therapy, leading to 
decreased dietary compliance as reported in this study. Currently, only one type of formula powder approved for 
registration in China is suitable for patients with PKU aged 1–10 years (British Periflex), and no domestic special 
medical formula powder has been approved.24 It is recommended to intensify efforts in the research and development of 
special medical foods. The goal of future initiatives should be to achieve comprehensive coverage of product categories, 
expand the supply chain, enhance palatability, and improve the sensory experience for patients with PKU, thereby 
promoting better therapeutic effects. The study also indicated that PKU families have varying degrees and types of 
psychological needs.25 The study26 found that family empowerment programs can improve the life expectancy and 
quality of life of patients with common genetic disorders such as thalassemia, hemophilia, or PKU. Therefore, it is 
recommended to develop family-centered empowerment training programs, establish empowered intervention teams, and 
implement empowerment intervention projects to enhance the knowledge and coping abilities of PKU families, reduce 
caregiver burden and psychological stress, and maintain their mental health status.

Advantages and Limitations
Due to the significant difficulty and prolonged duration of PKU treatment, caregivers often have various health 
requirements. Currently, research on PKU in China is in its early stages, and there is a lack of qualitative studies on 
the unfulfilled needs of PKU caregivers. This study sampled caregivers of patients of different ages, disease courses, and 
education levels. Through in-depth interviews, the goal of this study was to understand their unfulfilled needs at various 
levels and assess the unique thoughts, feelings, and life experiences of caregivers. This approach provides a reference for 
formulating more personalized treatment and management plans. However, the interviewees in this study were all from 
the same diagnosis and treatment center, which posed geographical and cultural limitations. Future research should build 
on this study by conducting multi-center, large-sample quantitative studies.

Conclusion
This study identified numerous obstacles impacting the unfulfilled needs of the caregivers of patients with PKU. Medical 
staff should actively communicate with families having PKU-afflicted patients to understand their needs in a timely and 
comprehensive manner, paying attention to their psychological experiences and feelings. This approach ensures that each 
such family fully recognizes the key role and significance of lifelong dietary therapy. Also, efforts should be made to help 
caregivers actively understand the disease, participate in disease management, and enhance their self-efficacy and 
treatment compliance with the patient. Ultimately, the objective of these measures was to enhance the quality of life 
for both caregivers and patients.
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PKU, phenylketonuria; AH, phenyl alanine hydroxylase; Phe, phenylalanine.
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