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ABSTRACT 

Objective: Internet is one of the most widely used sources for health information. However, the comprehensibility of this content is critical for 

individuals' health literacy. This study examines the readability level of Turkish health content on “varicose veins” on the internet. 

Methods: In the study, the contents of 30 websites ranked in the top 10 in Google, Yandex and Bing search engines for the word “varicose veins” 

were evaluated and 19 websites were analyzed after excluding the inappropriate ones. The texts were analyzed using two Turkish-specific 

readability formulas, Ateşman and Bezirci-Yılmaz formulas. 

Results: According to Ateşman's formula, the average readability score of the texts was 54.0±6.1, indicating that these contents are 

comprehensible by individuals with 9th grade and above education level. Bezirci-Yılmaz scores averaged 10.6±2.1, indicating that some texts 

were simple while others were quite complex. 

Conclusion: The vast majority of the health content on the analyzed websites requires a reading level above the recommended education grade 

level. This may negatively affect the access to and understanding of information, especially by individuals with low education levels. Therefore, 

presenting health content in a simpler and more understandable language would be an important step in increasing the overall health literacy of 

the population. 

Keywords: Health literacy, internet, search engines, varicose vein 

 

INTRODUCTION 

Internet has been increasingly used in our country in recent years. 

The Turkish Statistical Institute reported internet usage in Turkey 

as 88.8% (1). Increasingly, internet users access information 

through websites by using search engines (2). 

Changing demographics, advances in treatments and increasing 

health needs require more up-to-date and accessible health 

information, and with easier access to the internet, individuals' 

habits of seeking and using health information have changed, with 

many people turning to online resources before seeking a 

professional diagnosis. These searches are often related to personal 

health concerns, diseases and treatment options. Moreover, people 

are seeking this information not only for themselves but also for 

others. The increased search for health information online may 

change the way patients interact with their doctors and evaluate 

their health decisions (3). 

When looking at how most individuals access health-related 

information online, the most common method is through searches 

using search engines. By providing a fast, easily accessible and low-

cost opportunity to obtain personalized information about health 

conditions and preventive measures, search engines help users 

make informed health decisions (4). 

While patients used to obtain health information from health 

personnel more frequently in the past, they try to obtain 

information from different sources due to intensive work of health 

professionals (5). For this purpose, many written sources are used 

to obtain information. The extent to which written sources can be 

understood by the reader can be measured by readability (6,7). For 

this purpose, various formulas have been developed to measure the 

readability of Turkish written texts (5-8). 

mailto:murateroglu5961@hotmail.com
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The readability and comprehensibility of health-related materials 

has been shown to directly influence patient knowledge (9). 

Although many resources are available online, there are 

publications showing that these resources are not readable and 

accessible. Previous evidence has shown that medical information 

for patients is written at a higher reading level than that of the 

average adult (10). 

In this study, the content on the subject of “varicose veins” on the 

internet was evaluated using two different Turkish-specific 

readability formulas- Ateşman and Bezirci-Yılmaz. 

METHODS 

This cross-sectional study was conducted using the most frequently 

used search engines in Turkey (11), Google, Yandex, Bing. On 

15.03.2025, the keyword “varicose veins” was searched and the first 

10 websites in each search engine were evaluated. All history and 

cookie information of the internet browser (Google Chrome) was 

deleted in order to prevent the search results from being affected 

by previous browser history and cookies. At the beginning of the 

study, it was planned to exclude websites that opened in other 

languages during the search, websites with sponsored links and 

advertisements, forum sites where detailed information can only be 

viewed with paid membership, websites that are not related to the 

search term, and websites that only contain videos such as 

YouTube. 

The texts obtained from each site were analyzed according to their 

structural features such as the number of sentences, words, letters, 

characters, syllables and polysyllabic words, and the texts obtained 

as a result of the study were evaluated with Ateşman and Bezirci-

Yılmaz readability formulas (12-13). For this purpose, the software 

developed by Bezirci-Yılmaz was used (13). With the software, the 

number of sentences, number of words, number of letters, number 

of characters, number of syllables, number of words with more than 

4 syllables, Ateşman readability score, Bezirci-Yılmaz scores were 

obtained. 

Ateşman's readability formula was developed in 1997 to measure 

Turkish readability. An increase in the score indicates an increase in 

readability (12) and is calculated as:  

Readability score = 198.825- 40.175 x word length (total syllables 

total words)- 2.610 x sentence length (total words/total 

sentences).  

Bezirci-Yılmaz readability formula was developed in 2010 to 

measure Turkish readability and is calculated as:  

Readability score= √OKS x [(H3 x 0.84) + (H4 x 1.5) + (H5x3.5) + 

(H6 x 26.25)]  

OKS: average word count; H3: mean number of 3-syllable words; 

H4: mean number of 4-syllable words; H5: mean number of 5-

syllable words; H6: the average number of words with 6 or more 

syllables. Readability decreases as the score obtained from the scale 

increases (13). 

All collected data were evaluated with SPSS, Version 23.0 (IBM 

Corp., Armonk, NY, USA). Mean ± standard deviation and median 

(minimum-maximum) were used for descriptive data. Results were 

expressed as numbers and percentages for categorical data. 

The study was conducted in accordance with ethical research 

principles. The websites examined in our study are publicly 

accessible platforms, therefore our study did not require specific 

ethical committee approval and did not require informed consent 

from participants. 

RESULTS 

Since Internet users usually look at the first 10 results when using 

a search engine (2), the first 10 sites in Google, Yandex, Yahoo 

search engines were evaluated in our study. 

When the keyword varicose veins was searched with the Google 

search engine, it was seen that eight websites belonged to the 

corporate sites of private hospitals and one belonged to the 

personal site of a healthcare worker.  One search result belonged to 

the YouTube channel of a private hospital and was excluded from 

the evaluation for readability 

A search with the Yandex search engine revealed that nine results 

belonged to private hospitals and one to a public hospital. 

In the search conducted with the Bing search engine, it was 

determined that seven results belonged to private hospitals, one to 

a blog site, one to a health website that publishes various health-

related publications and one to a magazine. 

As a result of a total of 30 searches, three websites appeared in all 

three search engines. As shown in Tables 1, 2 and 3, the sites are 

indicated by numbers.
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Table 1.  Search results with the keyword “varicose veins” in the Google search engine. 

Site no Type of website 
Number of 

Sentences 

Number of 

Words 

Number of 

Letters 

Number of 

characters 

Number of 

Syllables 

Number of Words 

with More Than 4 

Syllables 

1 Private hospital 38 380 2565 3011 1079 102 

2 Private hospital 280 3566 24020 28226 10268 1082 

3 Private hospital 151 1671 11514 13543 4914 530 

4 Private hospital 115 1023 7243 8484 3077 337 

5 Youtube channel - - - - - - 

6 Private hospital 51 531 3655 4284 1564 168 

7 Private hospital 100 1006 7110 8287 3020 342 

8 Private hospital 84 688 4704 5558 1995 209 

9 Private hospital 34 462 3246 3802 1365 150 

10 Kişisel web sitesi 34 476 3400 3943 1446 167 

 

Table 2.  Search results for the keyword “varicose veins” in the Yandex search engine. 

Site no* Type of Website 
Number of 

Sentences 

Number of 

Words 

Number of 

Letters 

Number of 

Characters 

Number of 

Syllables 

Number of Words 

with More Than 4 

Syllables. 

11 Private hospital 187 2451 16704 19594 7112 744 

12 Private hospital 134 1083 7402 8723 3169 333 

13 Private hospital 106 1270 8651 10179 3680 410 

14 Private hospital 62 662 4363 5199 1841 173 

15 Public hospital 74 649 4399 5214 1865 182 

*Websites 1, 2, 4, 7, 8 also appeared in the top 10 results of the Yandex search 

Table 3. Bing search engine search results for the keyword “varicose veins” 

Site no* Type of Website 
Number of 

Sentences 

Number of 

Words 

Number of 

Letters 

Number of 

Characters 

Number of 

Syllables 

Number of Words 

with More Than 4 

Syllables 

16 Blog site 85 974 6698 7919 2854 308 

17 Private hospital 80 800 5208 6196 2234 218 

18 Private hospital 126 1470 10052 11814 4278 471 

19 Health blog 101 1117 7454 8736 3183 324 

20 Magazine journal 156 1305 8771 10387 3709 364 

*Websites 1, 2, 4, 11, 12 also appeared in the top 10 results of the Bing search 

The average number of sentences in the evaluated texts was found 

to be 105.2 ± 60.2, the average number of words was 

1136.0 ± 772.5, whereas the average number of letters was 

7745.2 ± 5214.8, also the average number of characters was 

9110.5 ± 6122.8, however the average number of syllables was 

3297.5 ± 2229.5, and the average number of polysyllabic words 

(with more than four syllables) was 348.1 ± 236.85. 

The mean Ateşman readability score of the texts was 54.0 ± 6.1, and 

the mean Bezirci-Yılmaz readability score was 10.6 ± 2.1. According 

to Ateşman's fomula, readability levels were found to be 9th or 10th 

grade education and above. According to the Bezirci-Yılmaz score, 

3 sites required primary school education and above, and 4 sites 

required university education and above (Table 4).
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Table 4. Website’s readability score and education level of the score. 

Site no Ateşman Score 
Education level towards Ateşman 

Can be read by anyone with a: 

Bezirci-Yılmaz 

Score 

Education level towards Bezirci-

Yılmaz 

1 58.65 11th or 12th grade education 8.81 High school 

2 49.9 13th or 15th grade education 12.3 University 

3 51.8 11th or 12th grade education 10.88 High school 

4 54.77 11th or 12th grade education 8.73 High school 

5 - - - - 

6 53.32 11th or 12th grade education 10.5 High school 

7 51.96 11th or 12th grade education 10.38 High school 

8 60.95 9th or 10th grade education 7.98 Primary school 

9 44.66 13th or 15th grade education 14.65 University 

10 40.24 13th or 15th grade education 14.78 University 

11 48.04 13th or 15th grade education 12.63 University 

12 60.17 9th or 10th grade education 7.98 Primary school 

13 51.14 11th or 12th grade education 11.59 High school 

14 59.23 11th or 12th grade education 10.05 High school 

15 60.49 9th or 10th grade education 8.65 High school 

16 51.2 11th or 12th grade education 11.16 High school 

17 60.54 9th or 10th grade education 9.15 High school 

18 51.46 11th or 12th grade education 11.95 High school 

19 55.48 11th or 12th grade education 10.98 High school 

20 62.81 9th or 10th grade education 7.89 Primary school 

 

 

DISCUSSION 

Internet has become an important resource that individuals 

frequently use to access health information. Especially in searches 

related to chronic and common diseases, users generally use search 

engines first and obtain information based on the content they 

Access (3-4). However, the extent to which this information is 

comprehensible depends on the readability of the texts as well as 

the health literacy level of individuals (14). 

In our study, we evaluated the health content obtained from 19 

different websites accessible on the internet using the keyword 

“varicose veins” according to Ateşman and Bezirci-Yılmaz 

readability formulas. The majority of the sites evaluated were 

private hospital websites, but there were also some personal health 

blogs and websites managed by physicians. 

The readability scores of the texts analyzed are distributed in a wide 

range. According to Ateşman's formula, the scores vary between 40 

and 60, and these values indicate that the texts can generally be 

understood by individuals with intermediate reading skills. In other 

words, the readability of the texts of the analyzed websites is at 

least above the 9th or 10th grade education level. However, it is 

noted that the recommended readability level for health-related 

information is usually 8th grade or below (9, 14). 

Texts written in the field of health are expected to be appropriate 

to the knowledge level of the target audience, contain simplified and 

structurally understandable texts in which medical terms are 

explained. In particular, the readability of the content on the 

websites of health service providers directly affects the capacity of 

individuals to make informed decisions (15). 

According to the Bezirci-Yılmaz formula, the scores ranged between 

8 and 15, indicating that some of the content was written relatively 

simply, but some of it was more academic and complex. In a study 

conducted by Demirci et al. in Turkey, it was observed that there 

was a significant increase in the frequency of searching for health 

information on the internet as the level of education increased, and 

that health literacy problems may occur in people with low levels of 

education (3). Again, statistical data show that internet use 
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increases as the level of education increases (1,3). Despite all these 

data, this relationship between the level of education and the 

behavior of searching for health information on the internet can be 

explained by the fact that those with low levels of education give up 

the behavior of searching for information online because they 

cannot understand the information as a result of the complexity of 

the information they Access. 

In our study, the most common readability level was determined as 

“barely readable”. This result coincides with the findings of previous 

readability studies conducted in Turkey for various disease groups. 

For example, in a study conducted by Saldırım et al. on the 

readability of internet content on tinnitus, it was reported that the 

majority of the content was suitable for individuals at high school 

level and above, while it was difficult to understand for the general 

public (16). Similarly, Eyüboğlu found that the readability of 

internet content on measles was low and insufficient in terms of 

health literacy (17). 

Similar trends exist internationally. In a study by Berland et al., it 

was emphasized that the quality and readability of health 

information on the internet is variable and that the content is often 

loaded with medical terms and complex in structure (18). In the 

systematic review by McInnes and Haglund, it was found that the 

readability levels of patient information texts were mostly higher 

than the level recommended by the American health authorities 

(19). 

The Ateşman, Bezirci-Yılmaz and Çetinkaya-Uzun readability 

formulas used in our study provide an objective measurement based 

on word and sentence lengths specific to Turkish language 

structure. These formulas have been previously applied in different 

medical fields and similar results were obtained. They stated that 

these formulas are limited especially in terms of depth of meaning 

when evaluating readability, but they are sufficient for a basic level 

evaluation (20). 

The main limitation of these formulas is that they are based only on 

word and sentence lengths. It does not take into account other 

important components such as visual elements, headings, emphasis 

elements, clarity of language, and style of expression (21). In 

addition, since individual variables such as the level of health 

literacy, emotional state and motivation to access information may 

also affect readability, the results of this study should be 

interpreted in this context.  

Considering that the level of health literacy in Turkey is still low, 

such simplification efforts are likely to contribute positively to 

public health (22). Readability is an important factor in Internet 

users' access to health-related information, and the use of plain, 

understandable language helps users increase their knowledge 

about health conditions to self-manage their health conditions and 

improve their quality of life. Poor readability can lead to 

misinformation, inappropriate care and other potential harms (23). 

Some sites were found to use very simple and accessible language, 

while others offered more technical and academic content. This may 

make it difficult for individuals with low health literacy to 

understand the information. It is important for healthcare providers 

to provide simplified content while preparing texts, taking into 

account the knowledge level of the target audience. 

Limitations 

This study has some limitations. First, only content from 20 

websites was analyzed. A broader search using different search 

engines and keyword combinations may provide more generalized 

results. In addition, the content was analyzed only in Turkish 

language and in text format. 

Since the Internet is growing day by day, users' search results and 

site contents may change over time. In addition, the analysis is 

based only on written texts and the impact of visual or interactive 

content is not evaluated. At the same time, the typeface and font 

size used in the analyzed texts were not taken into account. 

CONCLUSION 

Nowadays, the public's need for effective, understandable 

consumer health resources is increasing due to the importance of 

individuals as active partners in health care. We found that the 

readability of Turkish websites providing information about 

varicose veins was higher than the average education level in 

Türkiye. It would be useful to develop easy-to-read websites for 

varicose vein patients to obtain information about their disease. In 

future studies, more extensive internet scans should be conducted 

and different types of content (video transcripts, social media posts, 

etc.) should be included. In addition, healthcare organizations 

should use digital tools that measure readability levels when 

preparing content and present articles in a simpler, publicly 

understandable language. Basic training in copywriting and health 

communication for health professionals can improve the quality of 

written information materials. Readability analysis should be used 

as a routine control tool in the content production process. 
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ABSTRACT 

Objective: This study investigates the relationship between cyberchondria and health anxiety among caregivers of home healthcare patients in 

Eastern Türkiye. 

Methods: In a cross-sectional design conducted from May to July 2023, 240 family members of home healthcare patients were assessed using 

the Cyberchondria Severity Scale (CSS-12) and the Health Anxiety Inventory (HAI). Socio-demographic data, caregiving duration, and online 

health information-seeking behaviors were also examined. 

Results: The participants reported average scores of 22.36 (±11.63) on the CSS-12 and 17.69 (±11.54) on the HAI. On average, caregivers spent 

0.48 hours per day on online health searches. A strong positive correlation (r = 0.404, p < 0.001) was found between cyberchondria and health 

anxiety scores. While cyberchondria and health anxiety levels were not significantly influenced by marital status, education, or relationship to the 

patient, a higher level of cyberchondria was observed among female participants (p < 0.001). 

Conclusion: The study demonstrates a significant positive correlation between cyberchondria and health anxiety among caregivers, with a 

noticeable impact on female caregivers. These results highlight the need for psychological support for caregivers in home healthcare settings and 

further research into the effects of online health information-seeking behaviors on caregiver mental health. 

Keywords: Cyberchondria, health anxiety, anxiety disorders, home care service, online health information, caregiver stress 

 

INTRODUCTION 

Home healthcare is a pivotal service that enables individuals to 

receive care within their living spaces, surrounded by family and 

friends (1). This model of care allows patients to distance 

themselves from the stressors of a hospital environment, 

potentially accelerating their recovery and enhancing their quality 

of life (2). However, caregivers of patients receiving home care 

might constantly experience concern and anxiety regarding the 

health status of their patients (3). 

Recent studies indicate that caregivers engaging in excessive online 

searches for health-related information, a behavior known as 

cyberchondria, tend to experience heightened levels of health 

anxiety (4, 5). Cyberchondria, characterized by amplified anxiety 

due to excessive online health information seeking, is particularly 

prevalent among individuals who face uncertainty about health 

conditions, like caregivers of home healthcare patients (6, 7). 

On the other hand, health anxiety is characterized by an individual's 

persistent belief that they have a serious illness, leading to 

associated distress (8). This condition can compromise an 

individual's daily quality of life and elevate psychological stress 

levels (9). Cyberchondria and health anxiety are closely linked, with 

cyberchondria often serving as a precursor to or exacerbating factor 

in health anxiety (10). 

mailto:ersangursoy@gmail.com


Essentials of Frontline Medicine Journal   ISSN: 3062-1704             Volume: 2 Issue: 1 (2025) 

8 

 

The evidence suggests that caregivers, in the absence of continuous 

professional health support that a hospital environment provides, 

may turn to online sources for information, potentially elevating 

levels of cyberchondria and inducing health anxiety (4). This 

exploration is crucial, as it can lead to better understanding and 

management of these psychological challenges faced by caregivers 

in the home healthcare setting. 

The relationship between cyberchondria and health anxiety, 

especially concerning caregivers of home healthcare patients, 

presents a significant research avenue. To the best of our 

knowledge, no specific study in the literature addresses the 

relationship between levels of cyberchondria and health anxiety 

among relatives of patients receiving home healthcare. However, 

investigating these phenomena concurrently can augment the 

existing knowledge base and aid in developing strategies to 

preserve and support individuals' psychological health. 

This study explores the relationship between cyberchondria levels 

and health anxiety among relatives of patients receiving home 

healthcare. By delving into the intricate relationship between these 

two phenomena, we aim to identify the factors influencing 

cyberchondria and health anxiety among caregivers. This will 

contribute to the literature and inform interventions to support the 

psychological well-being of home healthcare patients' relatives. 

METHODS 

Study Design 

This research is characterised by a cross-sectional and descriptive 

design conducted between May and July 2023 at a tertiary hospital 

located in the eastern region of Türkiye. 

Study Population and Sample 

The study population comprises relatives of patients visited by the 

hospital's home healthcare unit during the specified dates. In the 

related home healthcare unit, services were provided to 

approximately 300 patients per month, amounting to around 600 

patients over a two-month period. The sample size was calculated 

based on parameters N=600, d=0.05, p=0.5, and q=0.5, resulting in 

a size of 235. However, 240 individuals who met the inclusion 

criteria were incorporated into the study. This number represented 

approximately 20% of the total registered patient population, 

which amounted to around 1200 individuals. In sample selection, 

stratified random sampling method was used to ensure 

demographic diversity and representativeness of the general 

population structure of the region. 

Inclusion criteria are as follows: 

• Age range between 18-65 years 

• Possessing the cognitive ability to respond to the questions in the 

study 

• Being an internet user 

• Being primarily responsible for the care of a patient receiving 

home healthcare 

Exclusion criteria include: 

• Being a healthcare worker or retired from healthcare 

• Unwillingness to participate in the study 

Data Collection Tools 

A face-to-face interview technique was employed for data 

collection. The survey form consists of three sections: socio-

demographic data, a Short Form of the Cyberchondria Severity 

Scale (CSS-12), and a Health Anxiety Inventory (Short Version). 

The researchers developed the first section, a 19-question survey 

form after a literature review, inquiring about participants' socio-

demographic data, time spent online, and the care burden of the 

patient they are looking after. The second section utilised the 'Short 

Form of the Cyberchondria Severity Scale' to determine 

participants' levels of cyberchondria, and the third section 

employed the 'Health Anxiety Inventory (Short Version)' to gauge 

participants' levels of health anxiety. Since the CSS-12 and HAI 

used in our study are traditionally designed for self-assessment, 

these scales were completed by the participants. 

The Short Form of the Cyberchondria Severity Scale (CSS-12) was 

initially developed by McElroy and Shevlin (2014) as a 33-item 

Likert-type scale (11). It was later condensed into a 12-item short 

form by the same authors in 2019. The Turkish validity and 

reliability of the short form were conducted by Söyler et al. in 

2021(12). The CSS-12 is designed to assess the severity of 

individuals searching for disease symptoms online and comprises 

four sub-dimensions (Compulsiveness, Distress, Reassurance, and 

Compulsion). Items are scored using a five-point scale ranging from 

1 (Never) to 5 (Always). The total score can range from 0 to 60, 

with higher scores indicating higher levels of cyberchondria. There 

are no reverse-scored items in the scale (13).     

Health Anxiety Inventory (HAI) was developed by Salkovskis et al. 

in 2002 to measure individuals' health anxieties (14). The Turkish 

validity and reliability of the scale were conducted by Aydemir et al. 

in 2013(15). The inventory contains 18 items, each with four 

different options. Scoring for each item ranges from 0-3, with 
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higher scores indicating elevated levels of health anxiety. The 

maximum score attainable is 54, with scores above 27 indicating 

high anxiety (14).  

Ethical Considerations 

Ethical approval for this study was obtained from the local Clinical 

Research Ethics Committee on 30.03.2023, with the decision 

number 2023/07-5. Both verbal and written consent were acquired 

from participants before data collection, and all stages of the study 

adhered to the principles of the revised Helsinki Declaration. 

Data Analysis 

Data was analysed using IBM SPSS Statistics 23 (SPSS, Chicago, 

IL). The normality of data distribution was assessed using the 

Kolmogorov-Smirnov test. Descriptive statistics were presented as 

frequency and percentage for categorical data and mean and 

standard deviation or median and min-max values for numerical 

data. The Mann-Whitney U test was used for comparing two 

independent groups, the Kruskal-Wallis test for comparing more 

than two independent groups, and the Pearson correlation test for 

comparing two numerical variables. A statistical significance level 

was set at p<0.05. 

RESULTS 

Of the participants, 64.2% were female (n=154) and 35.8% were 

male (n=86), with an average age of 45.04±10.85. The average age 

of the patients receiving care was 78.40±14.94. While the average 

total score of the participants from CSS-12 was 22.36±11.63, the 

average score they received from HAI was 17.69±11.54. The socio-

demographic data of the participants and the comparison of these 

data with the CSS-12 and HAI scores are presented in Table 1.

 

Table 1.  Demographic data of the participants and comparison of the data with the scores they received from the CSS-12 and HAI scales. 

  N CSS-12* P HAI** P 

Gender Female 154 24.20±12.33 <0.001 18.14±11.54 0.351 

Male 86 19.06±9.67 16.87± 

Marital status Married 187 21.58±11.32 0.018 18.06±11.74 0.061 

Single 40 26.90±12.17 14.25±9.08 

Widowed 13 19.62±11.75 22.92±13.27 

Marital status of the patient receiving care  

 

Married 86 16.10±11.48 0.284 23.22±11.36 0.577 

Single 12 18.33±9.75 23.83±12.11 

Widowed 142 18.55±11.54 21.71±11.78 

Educational Status Illiterate 4 20.75±17.50 0.130 14.00±8.83 0.273 

Primary school 95 20.56±10.09 18.55±11.13 

High school 73 22.32±12.32 18.56±12.33 

University and above 68 25.01±12.28 15.76±11.31 

Educational status of the cared patient Illiterate 112 18.35±11.27 0.852 20.82±10.96 0.055 

Primary school 113 17.21±12.26 22.96±11.87 

High school 10 16.70±7.64 29.10±14.56 

University and above 5 15.60±8.05 29.60±8.01 

Relationship with the cared-for patient Daughter - son 137 21.81±11.67 0.884 18.09±11.39 0.688 

Mother - Father 5 24.00±12.39 17.00±7.71 

Brother-Sister 6 23.00±14.00 21.17±12.22 

Bride-groom 41 23.90±12.35 19.20±14.07 

Grandson-nephew 37 22.14±10.54 15.22±9.93 

Other 14 22.93±12.25 14.64±9.51 

Presence of chronic disease Yes 89 21.00±11.52 0.112 19.84±11.69 0.016 

No 151 23.16±11.65 16.42±11.29 

Psychiatric medication Yes 19 21.79±11.50 0.860 26.95±12.04 <0.001 

No 214 22.31±11.55 16.53±10.99 

I do not want to mention 7 25.43±15.44 27.86±11.78 

*CSS-12: Cyberchondria Severity Scale Short Form  

**HAI: Health Anxiety Scale
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Participants allocated 2.03±1.63 hours (min=0, max=9) for 

personal time during the day, with an average of 0.48±0.68 hours 

(min=0, max=5) dedicated to online health research. The durations 

for caregiving, personal time, and online browsing by the 

participants are detailed in Table 2. The responses given by 

participants to each item on the CSS-12 scale and the average 

scores are depicted in Figure 1. A significant positive correlation 

was identified between CSS-12 and HAI (r=0.404, p<0.001).  The 

results of the Pearson correlation analysis between caregiving 

duration, caregiving difficulty, time allocated for oneself and online, 

time spent on online health research, and scores from the HAI and 

CSS-12 are provided in Figure 2.

Table 2.  Participants' caregiving, self-time, and browsing time. 

 Mean Ss Min*. Max. 

How many days a week do you come to the patient receiving care? (days) 6.01 1.59 2 7 

How many hours per day do you allocate to the patient receiving care? (hours) 8.48 4.93 1 24 

How long have you been caring for the patient? (months) 60.40 60.55 1 408 

If you rate your patient's care hardship on a low of 1 and a high of 10. how many points will you give? 7.85 2.09 1 10 

How much time do you spend on yourself during the day? (hour) 2.03 1.63 0 9 

How much time do you spend online daily? (hours)  1.5 1.42 0 9 

How much time do you spend on health topics online daily? (hours) 0.48 0.68 0 5 

*. Under 30 minute is considered as "0". 

 

 
Figure 1. Participants' answers and mean scores according to Cyberchondria Severity Scale items 
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Figure 2. Care time, difficulty, time allocated to self and internet, HAI and CSS-12 scale scores Pearson correlation analysis results. 

*CSS-12: Cyberchondria Severity Scale Short Form  

**HAI: Health Anxiety Scale

DISCUSSION 

This study, focusing on the relationship between cyberchondria 

levels and health anxiety among relatives of patients receiving home 

healthcare, introduces a novel perspective to the literature. The 

findings reveal a significant positive correlation between the Health 

Anxiety Inventory scores and the Cyberchondria Severity Scale 

scores. This result illuminates the dynamics between cyberchondria 

and health anxiety, shedding light on their interaction and potential 

implications for individuals' psychological well-being. In this 

discussion section, the findings will be evaluated in light of existing 

literature, and potential implications for clinical practice and policy-

making will be addressed. 

Based on the observed data, the time participants allocate for 

themselves daily appears limited. Moreover, they spend much of 

this limited time online, dedicating about a third to health-related 

research. The findings indicate an increase in health anxiety and 

cyberchondria levels as the time spent on online health research 

increases. These results align with the existing literature. Starcevic 

(2017) defined cyberchondria as the repetitive use of the internet 

to search for health-related information, which can exacerbate 

health anxiety (6). This is consistent with our findings that as 

participants spend more time researching health online, their levels 

of health anxiety and cyberchondria increase. Jungmann et al. 

(2020) also highlighted that internet use for health-related 

purposes is a primary factor in perpetuating and escalating 

emotional distress (16). This parallels our findings, where 

participants spend a significant portion of their personal time 

online, with a substantial part dedicated to health research. 

Furthermore, Singh and Brown (2016) noted that searching for 

disease information online can intensify anxiety, especially in 

individuals already concerned about their health. This supports our 

findings regarding the potential exacerbation of health anxiety due 

to online health information searches (17).  

The study's outcomes suggest that socio-demographic variables 

such as marital status, educational background, and the relationship 

with the patient receiving care do not have a pronounced effect on 

health anxiety and cyberchondria. However, a notable higher level 

of cyberchondria was observed among female participants. 

Regarding health anxiety, while females scored higher than males, 

the difference was not statistically significant. This observation 

aligns with most studies in the literature (18), though some reports 

suggest gender influences health anxiety (19). Further research is 

warranted to understand better the role of gender in health anxiety 

and cyberchondria. 
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Individuals with chronic diseases or those taking psychiatric 

medications exhibited significantly elevated levels of health anxiety. 

This could reflect the constant health concerns these individuals 

harbour. Such heightened anxiety could adversely impact their 

access and utilisation of healthcare services, necessitating the 

development of tailored intervention strategies for this group. 

Regarding cyberchondria levels, no significant difference was 

observed among participants with chronic diseases or those on 

psychiatric medications. This contrasts with some literature where 

individuals with chronic diseases or those on psychiatric 

medications exhibited higher cyberchondria levels (20). The 

discrepancy might be attributed to the majority of our sample being 

familiar with internet use and being able to control their online 

health information-seeking behaviours. Additionally, individuals 

with chronic diseases or those on psychiatric medications might 

prefer home healthcare services, providing easy access to health 

information without using the internet. 

When analysing scores from the Cyberchondria Severity Scale, the 

item "I feel good unless I see something bad about my condition 

online" received the highest score. This item reflects the emotional 

dimension of participants' online health information-seeking 

behaviours, suggesting that they might use this behaviour as a 

coping strategy. This aligns with the cyberchondria model in the 

literature where individuals search online for health information to 

alleviate health-related concerns (6).  However, this behaviour can 

paradoxically amplify these concerns, pushing individuals to seek 

more information. 

On the other hand, the lowest score was given to the statement, 

"Searching for symptoms/body conditions online hinders my 

work/school-related activities," suggesting that online health 

information-seeking does not significantly disrupt participants' 

daily lives. This could imply that individuals prioritise other daily 

activities over online health information-seeking. This observation 

is supported by a meta-analysis by Jian Wang et al. (2019), which 

found that online health information-seeking varies based on 

individuals' health beliefs and attitudes (21). 

The findings that both health anxiety and cyberchondria levels 

significantly increase with more time spent on online health 

research align with existing literature (6,22). Online health research 

can serve as a resource individuals turn to for alleviating health 

concerns. However, this research can also amplify these concerns, 

creating a vicious cycle between health anxiety and cyberchondria. 

The moderate statistically significant relationship between health 

anxiety and cyberchondria levels is consistent with literature 

suggesting that while cyberchondria overlaps with health anxiety, it 

is also distinguishable (23). This supports the notion that 

cyberchondria might be a manifestation of health anxiety or that 

these two phenomena interact. 

The nature of the relationship between health anxiety and 

cyberchondria remains to be fully elucidated. However, in light of 

these findings, further research is needed to understand the nature, 

interaction, and potential overlaps between these two phenomena. 

Additionally, a deeper exploration of individuals' online health 

information-seeking behaviour and its impact on these phenomena 

is crucial. 

Limitations  

Our study has several limitations. Notably, the scales were 

administered to caregivers rather than the patients themselves, 

which could impact the applicability of results to patients' 

experiences. The cross-sectional design of the study limits our 

ability to draw causal inferences. The findings, derived from a 

specific regional context, may not be generalizable to other 

populations. Potential response bias due to the sensitive nature of 

the topics and the absence of qualitative data to enrich our 

understanding of the caregivers' experiences further limits the 

scope of our conclusions. Acknowledging these limitations is 

essential for interpreting our study's findings and for informing 

future research directions in this field. Hence, further studies 

conducted across a broader population, using various interview 

techniques in multi-centre settings, are needed. 

CONCLUSION 

This study contributes to the literature by examining the 

relationship between cyberchondria levels and health anxiety 

among relatives of patients receiving home healthcare. The findings 

reveal a significant positive relationship between cyberchondria and 

health anxiety. Moreover, the relationship between these two 

phenomena strengthens with increased time spent on online health 

research. 

The study's outcomes can aid in better understanding the dynamics 

between cyberchondria and health anxiety, illuminating their 

interaction and potential implications for individuals' psychological 

well-being. Additionally, these results provide valuable insights for 

healthcare professionals, especially when considering interventions 

for relatives of patients receiving home healthcare. 
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Lastly, this study emphasises the need for further research to 

understand the nature, interaction, and potential overlaps between 

cyberchondria and health anxiety. Such research can contribute to 

developing effective interventions to support individuals' 

psychological well-being and mitigate the interaction between 

these two phenomena. 
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ABSTRACT 

Alois Alzheimer, in 1901, first described Alzheimer's Disease, a progressive neurological disorder that stands as the leading cause of dementia. 

Its prevalence is alarmingly escalating globally, correlating with increased life expectancies. Current treatments for Alzheimer's Disease are 

limited, with available medications being expensive and often accompanied by adverse health effects. This necessitates the exploration of natural, 

readily accessible, and practical therapeutic approaches to both prevent and decelerate the disease's progression. Dietary awareness emerges as 

a significant natural intervention. Recent research has increasingly focused on the link between nutrition and Alzheimer's Disease, demonstrating 

a strong correlation between dietary patterns and the disease's development. A well-balanced, sustainable diet, rich in essential macronutrients 

(proteins, carbohydrates, and fats) and supplemented with vital vitamins, holds potential in preventing Alzheimer's onset in healthy individuals 

and significantly slowing its advancement in diagnosed patients. This review aims to analyze current research on the impact of macronutrients 

and vitamins in mitigating Alzheimer's Disease. 

Keywords: Alzheimer's Disease, nutrition, macronutrients, prevention, vitamins 

 

INTRODUCTION 

In 1901, the German psychiatrist and neuropathologist, Alois 

Alzheimer, encountered Auguste Deter, a 51-year-old patient 

exhibiting behavioral anomalies impacting daily life, persistent 

paranoia, severe memory impairment, and dementia symptoms. 

Intrigued, Alzheimer closely monitored the patient's symptom 

progression until her death in 1906. Hypothesizing that these 

symptoms stemmed from physiological and biochemical brain 

alterations, Alzheimer sought to examine Deter's brain post-

mortem. Obtaining approval, he conducted detailed microscopic 

analyses, revealing significant brain changes, including amyloid 

plaques and neurofibrillary tangles, indicative of pathological signs. 

In 1906, he published his findings on these observations. Dr. Emil 

Kraepelin, advocating for pathological bases of mental disorders, 

embraced Alzheimer's findings, naming the condition 'Alzheimer's' 

(1-4). 

Alzheimer's Disease (AD), the most prevalent cause of dementia, is 

a neurological condition primarily resulting from the accumulation 

of abnormally folded amyloid beta protein in the brain, classifying it 

as a proteopathy (5, 6). The disorder manifests through various 

histopathological, molecular, and biochemical abnormalities, such as 

amyloid beta protein deposits, neuronal loss, neurofibrillary tangles, 

dystrophic neurites, increased pro-death gene activation, impaired 

energy metabolism, mitochondrial dysfunction, chronic oxidative 

stress, and DNA damage (7). These abnormalities also reflect brain 

insulin resistance and deficiency, with biochemical consequences 

overlapping with type 1 and type 2 diabetes. Hence, recent studies 

emphasize insulin resistance and glucose metabolism impairment in 

AD pathogenesis, suggesting its reclassification as “type 3 

diabetes” (8, 9). 

AD, a progressive neurodegenerative condition marked by cognitive 

decline, lacks a definitive cure, and its medications often induce side 

effects (10). Consequently, a tailored daily diet and supplementary 

intake become crucial for AD patients. Dietary adjustments and 

conscious nutrition programs can modify the disease’s trajectory, 

slow its progression, and enhance patient quality of life (11, 12). 
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This review explores the relationship between AD and diet, focusing 

on vitamin and macronutrient programming, based on current 

literature. 

PROTEIN, CARBOHYDRATES, AND FATS IN ALZHEIMER'S 

DISEASE 

The impact of diet and lifestyle on cognitive function and 

neurodegenerative diseases has increasingly been examined, 

particularly in the last three decades. Studies on macronutrient 

(carbohydrate, fat, and protein) effects on AD development and 

progression have intensified (13). Cross-sectional and 

epidemiological studies highlight nutritional parameters’ influence 

on human cognition (14). Chronic conditions like type 2 diabetes, 

insulin resistance, obesity, cardiovascular disease, and hypertension 

are dementia risk factors (15). Similarly, dietary patterns contribute 

to cognitive impairment and AD risk. Optimal macronutrient 

balance through diet enhances cognitive function, while poor 

dietary habits can lead to metabolic disorders and chronic diseases 

(16). 

Recent studies indicates that excessive carbohydrate intake, 

especially fructose, may contribute to AD development. Elevated 

plasma glucose and monosaccharides can cause glycation of fat, 

cholesterol, and oxygen transport proteins, altering their structure. 

This leads to neuronal cholesterol deficiency, impairing nerve cell 

function. Over time, this results in disrupted glutamate signaling, 

increased oxidative damage, mitochondrial and lysosomal 

dysfunction, and higher microbial infection risk, leading to 

apoptosis. These metabolic disorders can significantly contribute to 

neurodegenerative diseases, including Alzheimer's (17). 

A study at the University of Kansas Medical Center observed brain 

amyloid plaque changes in cognitively normal older adults with 

high-glycemic diets. Results showed increased amyloid deposition 

in temporoparietal cortex regions in adults with high-carbohydrate 

diets, especially those with high amyloid status, over a year (18). 

Animal studies have shown that chronic high-calorie diets, rich in 

sugar and saturated fatty acids, can induce brain damage, triggering 

inflammation in areas like the hypothalamus, hippocampus, and 

frontal cortex, increasing oxidative stress, and causing metabolic 

disturbances, reduced dendritic spines, and memory loss (19). 

The ketogenic diet, high in fat, moderate in protein, and low in 

carbohydrates, has been used since 500 BC, notably for epilepsy 

(20). It remains a natural treatment for drug-resistant epilepsy (21-

23). Clinical studies show long-term therapeutic benefits for 

epilepsy patients on ketogenic diets (24-26). Recent research 

suggests it can reduce anti-seizure medication use (27). A pilot 

study on AD patients showed slight cognitive improvements after 

12 weeks on a ketogenic diet (28). Animal studies indicate potential 

symptomatic and disease-modifying effects in neurodegenerative 

disorders, including AD and Parkinson's, and protective effects in 

brain injury and stroke (29-32). 

The Mediterranean Diet, introduced by Ancel Keys, emphasizes 

unrefined grains, fruits, vegetables, legumes, olive oil, moderate fish 

and poultry consumption, and limited dairy and red meat (33-36). 

A study of 512 patients found that a Mediterranean-like diet 

correlated with greater medial-temporal gray matter volume, better 

memory, and reduced amyloid and p-tau pathology (37). A large 

cohort study showed high adherence to the Mediterranean diet was 

associated with better cognitive performance and reduced memory 

decline (38). Overall, a diet low in high-glycemic carbohydrates, rich 

in healthy fats, and balanced in animal and vegetable proteins may 

be beneficial for brain health. 

VITAMINS AND ALZHEIMER'S DISEASE 

Vitamin A derivatives, crucial in brain cellular processes, show 

decreased serum/plasma concentrations in AD (39-41). Retinoid 

deficiency may predispose to AD by increasing cerebral amyloid β 

accumulation (42). Studies on transgenic mice showed that all-

trans retinoic acid, a vitamin A metabolite, reduced brain amyloid 

beta accumulation and tau phosphorylation, improved spatial 

learning, and decreased neuronal degeneration (43). 

A study of elderly men showed that B vitamin supplements reduced 

Aβ40 protein increase, suggesting a potential role in AD prevention 

(44). Meta-analyses indicate that vitamin B supplementation slows 

cognitive decline, especially with early and long-term intervention, 

and that folate intake is associated with reduced dementia 

incidence (45). Folic acid and vitamin B12 supplements improved 

cognitive performance and reduced inflammation in elderly patients 

with mild cognitive impairment (46). These supplements also 

prevented AD-like memory deficits (47). Low vitamin B12 intake 

was associated with accelerated cognitive decline and affected DNA 

methylation of redox-related genes (48). 

Vitamin C deficiency can disrupt neurotransmitter synthesis, 

increase oxidative stress, and promote amyloid beta plaque 

accumulation, contributing to AD neurodegeneration. Meta-

analyses suggest vitamin C deficiency plays a role in AD 

progression, and supplementation may be beneficial (49). Vitamin 
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C attenuates neuroinflammation and inhibits amyloid beta peptide 

accumulation (50). It may also have preventive and therapeutic 

effects on mental illnesses like depression, schizophrenia, and 

anxiety (51). 

Vitamin D, a steroid hormone, influences calcium-phosphorus 

metabolism, cardiovascular health, immune responses, and brain 

function (52-55). Low vitamin D levels are associated with 

neurodegeneration and cognitive decline (56). Vitamin D affects 

neurotransmitter levels, regulates neurotrophic factors, and aids in 

amyloid beta peptide clearance (57-59). It may also help clear 

amyloid plaques through innate immune cells and alleviate cognitive 

deficits (60). Vitamin E, an antioxidant, may protect cognitive 

health by scavenging free radicals (61, 62). Low vitamin E levels 

increase AD risk, and a vitamin E-rich diet may slow AD progression 

(63). 

Vitamin K, crucial for sphingolipid metabolism, affects brain cell 

proliferation, differentiation, and survival (64). It also impacts Gas-

6 protein and protein S molecules, vital for cognitive function (65). 

Vitamin K deficiency is associated with cognitive impairment (66). 

Vitamin K2 may prevent apoptosis, oxidative stress, and microglial 

activation in neuronal cells, showing promise against AD (66). 

CONCLUSION 

AD is a progressive neurodegenerative disorder that affects millions 

of individuals globally and continues to increase in prevalence due 

to the aging population. Despite extensive research, no definitive 

cure for AD currently exists. Moreover, the pharmacological 

treatments available are associated with numerous health 

complications, primarily due to their adverse side effects and high 

cost, which significantly limit their long-term applicability and 

effectiveness. In light of these limitations, there is a growing 

interest in natural and non-pharmacological approaches aimed at 

preventing or decelerating the progression of the disease. Among 

these, conscious and evidence-based nutritional strategies have 

garnered particular attention. Emerging research increasingly 

supports a strong correlation between dietary habits and the onset 

and progression of AD. Numerous findings suggest that this 

condition is intimately linked to long-term nutritional behaviors. A 

well-structured and sustainable diet—balanced in macronutrients 

(proteins, carbohydrates, and fats) and adequately supplemented 

with essential vitamins and micronutrients—has the potential not 

only to delay the onset of AD in healthy individuals but also to 

significantly slow its progression in those already affected. 

Nevertheless, it must be acknowledged that further scientific 

investigation is required to elucidate the precise mechanisms by 

which diet influences AD pathophysiology. As the etiopathogenesis 

of Alzheimer’s Disease remains partially understood, more studies 

are essential to validate existing data and to explore new dietary 

intervention strategies.  

In conclusion, while pharmacological treatments remain integral to 

the current clinical management of AD, nutrition-based approaches 

offer a promising complementary avenue that is both accessible and 

low-risk. Continued interdisciplinary research is imperative to 

better define the role of diet in the prevention and management of 

Alzheimer’s Disease and to develop standardized nutritional 

guidelines that can be implemented in clinical and public health 

contexts. 
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