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Background: Acne vulgaris (acne) is common among young persons (YPs). Clinical practice guidelines are available for acne management to minimize their physical and psychological impact. However, evidence of adherence to these guidelines is sparse in primary care practices. The study aimed to determine the demographic profile of YPs who sought primary care consultations for acne, their related prescriptions and referrals to specialists for further management.

Method: A retrospective study was conducted using data from a cluster of eight public primary care clinics in Singapore. Demographic, clinical, prescription, and referral data were extracted from the electronic health records of YPs aged 10–29 years with a documented diagnosis of acne (ICD-10 classification) from 1st July 2018 to 30th June 2020. The data were reviewed, audited for eligibility criteria, and de-identified before analysis.

Results: Complete data from 2,700 YPs with acne were analyzed. Male (56.1%) YPs and those of Chinese ethnicity (73.8%) had the most frequent attendances for acne. The mean and median age at presentation was 19.2 (standard deviation = 4.3) and 19 (interquartile range = 16–22) years, respectively. Only 69.7% of YPs received an acne-related medication; 33.5% received antibiotic monotherapy; 53.0% were prescribed oral doxycycline, 35.0% acne cream (combination of sulfur, salicylic acid, and resorcinol), and 28.4% benzoyl peroxide 5% gel; 54.3% of those treated with antibiotics were prescribed with a shorter duration than recommended; 51.3% were referred to a dermatologist on their first visit, and 15.8% had more than one visit.

Conclusion: Acne management for YPs can be enhanced with refresher training among primary care physicians for better adherence to its clinical practice guidelines.
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Introduction

Acne vulgaris (henceforth acne) is a common chronic skin disease faced by young persons (YPs). YP is defined as those aged 10–24 years by United Nations, but its definition varies across different localities and populations (1). According to the Global Burden of Disease (GBD) study, approximately 85% of those aged between 12 and 25 years suffer from acne (2). Similarly, in a community-based study in Singapore, acne was reported in 88% of participants aged 13–19 years (3).

Acne is an inflammatory condition with underlying hyperseborrhoea, abnormal follicular keratinisation and Cutibacterium acnes (C. acne) proliferation in the pilosebaceous unit (4). It results in pimples, erythema, scars, and hyperpigmentation in often noticeable areas like the face, neck, and upper torso (5). The resultant psychological distress, especially during the tumultuous adolescent years of developing self-identity can be significant. Acne in YPs is associated with depression, anxiety, and reduced quality of life. (6, 7) Evidence suggests that appropriate acne treatment can alleviate these negative psychological consequences (8).

Treatment of acne ranges from topical to oral medications that require use over a period of time before results are evident. Acne treatment guidelines recommend the judicious use of oral or topical antibiotics and avoidance of monotherapy to reduce the risk of developing antibiotic resistance (3, 9, 10). Should oral antibiotics be warranted, guidelines suggest the use of oral antibiotics for at least 6 weeks for noticeable clinical improvement and not to exceed 3–4 months. Oral antibiotics should be used in combination with non-antibiotic topical agents (9–11).

The outcomes of acne treatment vary with skin type. YPs with darker skin types have the potential for cosmetically disturbing complications, including post-inflammatory hyperpigmentation, scarring, and keloid development (12, 13). These disfiguring cosmetic complications may considerably impact the quality of life (14). Such complications are challenging to treat and are associated with a high cost of comprehensive management (15). The cost of acne scar treatment in China can range from USD 100 to 200 for an individual session, with most patients requiring three to four such sessions (15). In the United Kingdom, acne scar treatment can cost more than GBP 3000 (16). In Singapore, treatment of acne and its associated dermatological complications can be as high as USD 3000 (17). Thus, considering the risk of cosmetic complications and its resultant psychosocial and financial impact, appropriate early therapy is crucial, and under-treatment should be avoided in this vulnerable population to attain higher care satisfaction (18, 19).

Primary care physicians (PCPs) are well placed at the front line of healthcare to identify patients with moderate to severe acne when the latter present for any preventive or acute medical condition. Most mild to moderate acne cases can be treated in primary care. A qualitative study among PCPs in the United States showed that they were comfortable treating mild to moderate acne without needing to refer to a dermatologist (20). Guidelines recommend referring to a specialist in severe or recalcitrant cases not responding to first-line treatments, severe scarring, or psychological or physical distress (9, 11).

In Singapore, PCPs are trained to manage Asian patients across all age groups for common dermatological disorders such as acne and to counsel them on related socio-psychological impact. Undergraduate, postgraduate training and specialized dermatological training are available to equip them with the knowledge and skills to handle patients with acne (21, 22). Nonetheless, information on acne management by local PCPs and their adherence to recommended acne clinical practice guidelines (CPG) are sparse.

It is essential to evaluate the management of acne by primary care physicians and assess alignment of their management practices to the current clinical practice guidelines. Thus, the study aimed to determine the demographic profile of YPs who consulted PCPs for acne, their related prescriptions and referrals to specialists for further management. This will enable us to identify any discrepancies between clinical practice and best available evidence for acne management. In addition, identification of YPs at risk of acne-related complications, especially those with darker skin types among the local multi-ethnic Asian YPs and those with suboptimal treatment, provides opportunity for intervention to enhance their care.



Methods


Study design

A retrospective cohort study was conducted to assess the demographic profile, therapeutic management and referral pattern of YPs attending SingHealth Polyclinics (SHP) for acne from 1st July 2018 to 30th June 2020.



Study sites and population

The study sites comprise eight public primary care clinics (polyclinics) located in the central and eastern regions of the island state. Based on the institution’s electronic medical record (EMR) system and business database, these polyclinics managed 4.2 million patient attendances in 2020, with a quarter million patients in the age group of 10–29 years.


Data extraction and processing

In SHP, physicians enter clinical notes and diagnoses, order diagnostic tests, prescribe medications, and document specialist referrals in EMRs using the Sunrise Clinical Manager® electronic platform. Patient sociodemographic characteristics are captured separately in the Outpatient Administrative System (OAS). These clinical and administrative data from multiple healthcare transactional systems are transferred into a single enterprise data repository known as the Electronic Health Intelligence System® (eHINTS).

For this study, the records of YP aged 10–29 years who presented to SHP from 1st July 2018 to 30th June 2020 were extracted from the eHINTS database. The data extracted included information on YPs’ demographics, acne diagnosis, acne-related medications (ARM), duration of prescribed ARM, frequency of follow-up visits, and referrals to specialist care for acne. These data were extracted by the SHP Research Informatics team using the Extract, Transform, and Load (ETL) database function of the eHINTS. The data collated were de-identified and audited for eligibility criteria by trusted third parties before data merging and analysis.




Outcome definition

Outcomes measured were demographics of YPs, number of cases diagnosed with acne according to ICD-10 classification, prescribing patterns of ARM, frequency of follow-up visits during the study period and proportion of referrals to specialist care such as dermatology and psychiatry. The demographics of YPs comprised nationality, age, gender, and race. Prescribing patterns of ARM included the proportion of ARM prescribed, ARM prescribed as monotherapy, ARM prescribed at the first visit and duration of oral antibiotics.



Data analysis

Descriptive statistical analysis was used to describe the YP demographics, prescribing patterns of ARM, frequency of follow-up visits, and proportion of referrals to specialist care. Chi-square test was used to compare the demographics of the acne study population with the general patients in SHP. A value of p of less than 0.05 is considered statistically significant. All analyses were performed using IBM SPSS version 27.0.




Results


Demographic information of young persons aged 10–29 years

Table 1 details the demographic profiles of the YPs who were managed at the study sites during the study period. Of the 103,437 YPs aged 10–29 years who attended SHP during the study period, 2,700 (0.03%) were diagnosed with acne. YPs with acne were mostly those aged 10–19 years (54%), males (56.1%) and Chinese ethnicity (73.8%). The mean age at presentation was 19.2 years, with a standard deviation of 4.3 years. The median age at presentation was 19 years, with an interquartile range of 16–22 years.



TABLE 1 Demographic information of young persons aged 10–29 years seen in SHP during the study period.
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Table 2 lists the consultations for acne by gender and age. Males aged 15–19 years made up the highest proportion (24%) of patients with acne and the most frequent attendances (26%) for acne. Males aged 10 to 24 years had more consults than females of the same age group (8–26 vs. 6–15%), while females attended more frequently than males in the older age group of 25–29 years (7 vs. 6%). Males youths in general require more consultations compared to females youths (Male ranging from 1.21 to 1.30, compared to female ranging from 1.09 to 1.22).



TABLE 2 Consultations for acne by age and gender.
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Prescribing patterns

Table 3 shows only 69.7% of YPs received an ARM during their acne visit. The three most frequently prescribed ARMs were doxycycline (53.0%), acne cream (combination of sulfur, salicylic acid, and resorcinol; 35.0%) and benzoyl peroxide 5% gel (28.4%). Of the 1,223 YPs prescribed oral doxycycline, one in three received it as monotherapy. More than half (54.1%) of the YPs were prescribed oral antibiotics, and 33.5% received antibiotic monotherapy. Only one in three (32.4%) YPs was prescribed combined oral antibiotics with topical non-antibiotics.



TABLE 3 Prescribing patterns of acne-related medications.
[image: Table3]

The Figure 1 illustrates the prescribing patterns of ARM on YP’s first visit. On their first visit, 67 and 61% of the YPs received any ARM (Figure 1B) and only one ARM (Figure 1C) on their first visit, respectively. Almost one in four (23%) YPs received oral antibiotics as a single medication at their first visit (Figure 1A).

[image: Figure 1]

FIGURE 1
 (A-C) Prescribing patterns of acne-related medications on patients’ first visit.


59.8% of the YPs received an inappropriate antibiotic duration (less than 6 weeks or more than 16 weeks). Among these YPs, 54.3% received antibiotics for an insufficient period of less than 6 weeks, and 5.5% received them for more than 16 weeks.



Referral to specialist care and frequency of follow-up

More than half of the YPs (56.9%) were referred to specialist care on their first visit. Among them, 96.9% of referrals were to a dermatologist. Almost half (48%) of the latter did not receive a trial of therapy. Only 15.8% of the YPs had more than one follow-up visit. The details on the referral and frequency of follow-up are provided in Table 4.



TABLE 4 Follow-up of patients with acne diagnosis and referral to specialist care.
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Discussion

Male (56.1%) YPs and those of Chinese ethnicity (73.8%) had the most frequent attendances for acne. A study by Tan et al. represents a similar ethnic distribution among patients with acne in Singapore (3). However, it may not be an accurate indication of an increased prevalence of acne among the Chinese population. The ethnic distribution mirrors the general demographics of Singapore, where 78% of the population is Chinese, 14% Malay, 9% Indian, and 3% other races (23). Similar to the present study, earlier studies report a higher prevalence of acne in younger males than females (24–26). In contrast, women older than 20 were more likely to report acne than men (24, 27).

In younger males, comedonal acne is more frequent and severe compared to inflammatory disease in older females (28–30). These findings are consistent with the natural history of acne. It was reported that acne prevalence and severity correlated with pubertal maturation in young adolescent males (29). Acne is more severe in males than in females in the late teens, as androgen is a potent stimulus to sebum production and severe acne (31). Thus, male YPs tend to present for medical care at younger age compared to females. In addition, severe acne is associated with increased depression, anxiety, poor self-image, and poor self-esteem in this age group (6). Psychiatric symptoms are more common in severe acne and the later stages of puberty (32). Awareness of the presence of acne in this young male population may provide a rationale for early intervention with optimum treatment and prevention of its associated psychosocial burden.

Almost a third of the YPs did not receive acne-related medications, while one in three received oral antibiotics as monotherapy. Nearly half of the YPs received shorter antibiotics courses than recommended. The prescribing patterns did not meet the recommended CPG to achieve optimum management of acne in this study population. Local CPG recommends a combination of oral antibiotics and topical non-antibiotics for moderate acne treatment. The CPG also recommend doxycycline be used as a first-line oral antibiotic (9, 11). Consistent with the latter, doxycycline was the most frequently prescribed oral antibiotic in the current study. Previous cohort studies also revealed that antibiotic was commonly prescribed alone without combined topical treatment at the initial acne consultation (33, 34). Duncan et al. alluded to uncertainties among PCPs toward the effectiveness, acceptability of topical treatments, and their associated side effects (35). Nonetheless, a Saudi Arabian study reported that PCPs had poor knowledge and practices in managing acne vulgaris (36). The prescribing behavior of local PCPs in this study reflects their competency in acne treatment of YPs.

Alternatives to antibiotics are available for acne treatment, such as topical Tretinoin, but such medication is not in the polyclinic pharmacy formulary. The PCPs can offer a prescription for patients to purchase at any pharmacy. Aside from an awareness of the wide availability and affordability of topical acne-related medication off the shelves from pharmacies without a prescription, PCPs generally regard oral antibiotics as the second line of acne treatment. The probability of failed topical treatment before the patient seeks medical consultation is high. PCPs may perceive futility of repeating topical acne treatment. An earlier study among patients in this age group indicated a perception of low effectiveness of topical treatments compared to oral antibiotics and was unaware of antibiotic resistance (37). Perceived pressure from patient is strongly associated with antibiotic prescribing among PCPs (38, 39). While details of interactions were not extracted from the EMR, patients’ desire for oral antibiotics may inevitably influence their prescription among the PCPs.

While PCPs generally are familiar with the choice of oral antibiotics, the results suggest that they seem less aware of its appropriate treatment duration. Inadequate antibiotic duration results in subinhibitory and subtherapeutic antibiotic concentrations, which promote the development of antibiotic resistance and frequent relapse (40, 41). On the other hand, the insufficient antibiotic duration may also reflect a lack of follow-up by patients. Guidelines suggest that patients should be reviewed after 6–8 weeks to assess treatment response and provide support (9, 10). Thus, PCPs may prescribe a trial of medication for a shorter period to determine the patient’s tolerability and treatment response, particularly when incidences of side effects are high. Doxycycline has common adverse effects such as photosensitivity or gastric disturbance. Furthermore, patients can have multiple providers in the local primary healthcare system. Any episodic care in such setting can potentially hinder patients from completing their required period of antibiotic.

Only a minority (15.8%) of YPs had more than one visit for acne, suggesting that longitudinal care is suboptimum in primary care. In contrast, similar cohort studies assessing acne management among primary care practices in the United Kingdom reported a higher follow-up rate; Francis et al. reported a follow-up of one-third of their patients attending for additional acne consultations after their initial visit (33) and Purdy et al. described 21% of young persons with acne following up for a second visit (34). Some patients in the current study may have had follow-up with other physicians or self-medicated with over-the-counter medications. Other patients may have their symptoms resolved with the initial treatment and did not consider a need for follow-up. Young persons often perceive acne as a short-term, self-limiting condition of adolescence, which influences their health and help-seeking behavior for acne (37, 42). Effective communication and shared decision-making to improve patient engagement can improve adherence to medication regimes and promote continuity of care among young persons (43). Furthermore, some patients may have had mild acne that required only topical medications and no follow-up. As acne severity was not assessed in the present study, it is difficult to ascertain if the patients required a long-term follow-up. However, two-thirds of the patients were prescribed an acne-related medication, and more than three-fourths were prescribed an oral antibiotic on their first visit. Thus, the number of patients with mild acne who did not require a follow-up may have been small. A lack of follow-up in primary care could also have been because of the high referral to specialist care after their initial visit.

In a retrospective British cohort study reported that PCPs referred only 8.5% of young patients with acne to a dermatologist. (34) A qualitative study among American PCPs revealed low perceived needs to refer patients for acne management (35). They would treat most patients with mild to moderate acne. According to Charles et al., PCPs can and should handle most patients with acne without a referral (20). In contrast, over half of YPs in the current study were referred to specialists for further treatment despite being the first consultation for acne. This may be attributed to patient, provider or healthcare environment factors. Patients may be presenting with acne that is more severe physically as well as in its’ effects on quality of life and warrant a dermatologist referral. As mentioned previously, Asian patients may have darker skin types that have increased tendencies for acne complications. However, it may also reflect patient preferences for their acne to be managed by a specialist over a primary care provider (38). The significant government subsidizes provided to patients, combined with the ease of obtaining a dermatologist referral and appointment may also influence a patient’s decision in this aspect. In addition, PCPs tend to refer to tertiary care when evidence-based treatment is lacking in primary care setting (20). Despite oral isotretinoin being a medication that can be safely initiated and monitored in primary care, it is currently unavailable at many primary care clinics (44). This could be a reason why PCPs refer to specialist care for such treatment.

Despite the well-recognized psychosocial impact of acne and associated mood disorders, only two patients were referred to a psychiatrist in the present study. These findings may reflect the stigma associated with mental disorder among local Asian adults. Many view mental illness as a personal weakness compared to a medical condition. YPs are adverse to possible social and career repercussions if they seek medical attention to such disorders (45). Nonetheless, patients comfortable with their PCPs may be more willing to divulge their psychological concerns. In addition, a systematic review indicated that people perceived “trivialization” of their acne by healthcare providers, which affected their health-seeking behavior (42). With these barriers, it may not be easy for YPs to approach PCP for psychiatric help. PCPs should pay attention to acne-associated psychosocial and mood disorders and manage the affected YPs sensitively (7).

In addition, the study was based on data collected from a public primary care service institute in Singapore and may not reflect the practice of the primary care physicians in the private sector. Public primary care services in Singapore are provided by government subsidized polyclinics; the services are affordable, with patients paying lower consultation fees and receiving government subsidies for medication and treatments. Certain medications (e.g., oral isotretinoin or dermocosmetics) are not subsidized and not available in the polyclinic drug formulary. On the other hand, private primary care services in Singapore are typically more expensive, with patients paying higher consultation fees and the full cost of medication and treatments. Thus, a more comprehensive range of medications, including oral isotretinoin and dermocosmetics, are available to the patients. These private practitioners may run esthetic clinics, where acne scar treatments such as laser and chemical peels are available. In addition, patients can choose their preferred doctor and have greater flexibility in scheduling appointments. Thus, these differences in availability of services, convenience and healthcare needs may affect patients’ choosing private over public primary care services for acne treatment.



Strengths and limitations

The strength of this study emerges as among the few real-world report of acne management among Asian YPs in urban primary care practices, leveraging on a large database. The search strategy used an established diagnosis code for searching and data extraction.

However, the reliance on this data depends on the accuracy of the diagnosis recording. In addition, some of the ARM may be used for other conditions (e.g., doxycycline can be used for other skin infections). YPs prescribed these medications were only included if there was a linked diagnosis of acne for the same visit. The use of topical medications or adjuvant therapy could be under-reported as over-the-counter topicals (e.g., Benzoyl peroxide formulations and dermocosmetics) that patients may have been using were unaccounted for. Also, the data on certain medications that were unavailable in the drug formulary such as oral isotretinoin were not captured. In addition, potential drug allergies may prevent certain antibiotics being prescribed. However, the data on drug allegies cannot be extracted from the EMR. Nevertheless, in the presence of drug allergy alternative first-line antibiotic options are available to the physician to treat acne. The study did not assess the severity of the acne. Thus, it was challenging to determine the appropriateness of the referral to specialist, the therapeutic choice and the clinical outcome.



Conclusion

Acne is common among YPs. More young males presented with acne at public primary care clinics. Oral antibiotics as a single therapy and its short duration were common therapeutic option which was not aligned with CPG. Concurrent use of non-antibiotic topicals was sparse, increasing the risk of antibiotic resistance. Follow-up reviews were few, and high referral rates to specialist care could affect care continuity for YPs with acne. Medical training and refresher course for acne CPG will empower PCPs to optimize acne treatment for YPs.
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