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Abstract
Background  Periodontal diseases are common chronic inflammatory conditions that may compromise the 
planning, safety, and outcomes of orthodontic treatment, particularly in adults and in patients with reduced 
periodontal support. In such patients, orthodontic care requires accurate periodontal diagnosis, confirmation 
of disease stability before treatment initiation, careful biomechanical adaptation, and close coordination with 
periodontal maintenance. However, the extent to which dentists providing orthodontic care integrate these 
principles into routine practice remains insufficiently documented, particularly in North African settings. This study 
assessed the knowledge, attitudes, and practices of Moroccan dentists providing orthodontic care regarding the 
diagnosis and management of patients with periodontal diseases.

Methods  A nationwide cross-sectional online survey was conducted in Morocco between September 2025 and 
February 2026. Eligible participants were dentists practicing orthodontics exclusively or within general practice. The 
questionnaire included demographic variables, 8 knowledge items, and 9 attitude/practice items covering diagnosis, 
screening, treatment timing, interdisciplinary collaboration, and periodontal maintenance. Item-level descriptives 
used available-case denominators. Knowledge (0–7), attitude (0–2), practice (0–6), and total KAP (0–15) scores were 
calculated. Associations with periodontitis-case management were explored using logistic regression; correlates 
of KAP scores were examined using linear regression, with candidate variables selected from univariable analyses 
(p < 0.20).

Results  Of 418 platform entries, 118 blank entries were excluded; 300 practitioners from 11 regions provided at 
least 1 valid response, including 190 complete questionnaires. Only 18.3% correctly defined periodontitis and 46.3% 
identified the radiographic criterion for bone loss, whereas 81.1% recognized apical displacement of the center of 
resistance and 70.4% identified intrusion as the movement associated with bone gain. Pre-orthodontic periodontal 
screening was reported by 63.0%, but systematic full-mouth 6-site probing by only 16.5%. Among periodontitis cases, 
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​​Introduction
Malocclusions and dental crowding remain prevalent 
across contemporary populations, supporting the need 
for orthodontic management in children, adolescents, 
and adults [1]. However, these groups also present a high 
burden of periodontal diseases worldwide and at the 
national level. Globally, up to 80% of adults show signs 
of gingivitis or mild periodontitis (stage I–II), and more 
than one billion people are affected by severe forms of 
periodontitis (stage III–IV) [2–4]. In the United States, 
NHANES data indicate that periodontitis affects 42.2% of 
dentate adults aged ≥ 30 years, including 7.8% with severe 
periodontitis [5]. In Morocco, national surveillance data 
indicate that 42.2% of 12-year-old children present peri-
odontal conditions, 79.2% of adults aged 35–44 years 
exhibit periodontitis—with 15–20% affected by severe 
forms—and 30% of individuals aged 65–74 years are 
completely edentulous [6]. Among Moroccan adolescents 
aged 12–18 years, Kissa et al. reported prevalences of 
46.9% for gingivitis and 12.3% for periodontitis [7].

In parallel, the global demand for orthodontic treat-
ment (OT) continues to rise. National surveys report 
orthodontic treatment need rates of 26.4% in Italy [8] 
and 35–39.5% in British and Swedish cohorts [9, 10]. In 
the United States, adults in active orthodontic treatment 
increased from 1.64 million in 2022 to an estimated 1.91 
million by 2025 [11]. This epidemiological convergence, 
namely, high OT demand in populations with substantial 
periodontal needs, underscores the importance of under-
standing the interactions between orthodontic forces and 
periodontal health.

OT in patients with reduced but stable periodontal 
support can improve function, alignment, and aesthet-
ics, but it requires accurate diagnosis, periodontal sta-
bility, adapted biomechanics, and maintenance-oriented 
co-management. Inadequate screening or coordination 
may expose patients to gingival inflammation, recession, 
clinical attachment loss, unfavorable bone remodeling, 
mobility, or tooth loss [12–14]. These risks are relevant 
when orthodontic forces are applied in periodontally sus-
ceptible patients without verified periodontal control.

Previous European surveys have described profes-
sional practices, interdisciplinary communication, and 
periodontal–orthodontic decision-making in adult orth-
odontic care [15, 16]. However, evidence remains lim-
ited from North African oral health care settings, where 
orthodontic training pathways, access to periodontal 
specialty care, and referral practices may differ substan-
tially. Moreover, few surveys have specifically quantified 
periodontal diagnostic knowledge or explored practitio-
ner-level factors associated with ortho-periodontal man-
agement decisions. Therefore, the primary objective of 
this nationwide cross-sectional survey was to evaluate 
the knowledge, attitudes, and clinical practices of Moroc-
can dentists providing orthodontic care regarding the 
management of patients with periodontal diseases. Sec-
ondary objectives were to identify key periodontal–orth-
odontic domains requiring educational reinforcement 
and to explore practitioner- and practice-level factors 
associated with periodontitis-case management and KAP 
score performance.

Materials and methods
Study design
This was a nationwide, observational, cross-sectional 
Knowledge, Attitudes, and Practices (KAP) survey con-
ducted among dentists providing orthodontic care in 
Morocco. No intervention, follow-up, randomization, 
split-mouth, crossover, or equivalence component was 
involved. This study was reported in accordance with the 
Strengthening the Reporting of Observational Studies in 
Epidemiology (STROBE) guidelines for cross-sectional 
studies [17, 18]. The completed STROBE checklist was 
submitted as a supplementary file, and reporting was 
additionally cross-checked against the OHStat checklist 
for oral health research [19].

Participants and recruitment
Eligible participants were qualified dentists practicing in 
private, university, or public settings and providing orth-
odontic care exclusively or within general dental practice, 
with at least 1 year of professional experience. The anon-
ymous self-administered questionnaire was distributed 

44.4% reported formal periodontal stability confirmation before treatment initiation and 35.9% waited 3 months 
after active periodontal therapy. Median knowledge, attitude, and total scores were 2 (interquartile range (IQR) 
0–3)/7, 1 (IQR 0–1)/2, and 6 (IQR 1–7)/15; mean practice score was 2.36 ± 1.25/6. A total of 84.0% expressed a need for 
continuing education.

Conclusions  Moroccan dentists showed suboptimal ortho-periodontal performance, with limited comprehensive 
periodontal assessment and variable interdisciplinary coordination. Training should prioritize periodontal diagnosis, 
full-mouth assessment, and structured co-management pathways.

Keywords  Periodontitis, Health knowledge, attitudes, practice, Surveys and questionnaires, Cross-sectional studies, 
Dentists, Referral and consultation, Decision making
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by email and professional social media groups. Eligible 
dentists were invited to complete the anonymous ques-
tionnaire based on their routine clinical practice and pro-
fessional judgement. Participation was voluntary. Before 
accessing the questionnaire, participants were provided 
with information about the study objectives, the volun-
tary nature of participation, anonymity, and confiden-
tiality. Completion and submission of the anonymous 
online questionnaire were considered to indicate implied 
informed consent to participate.

Questionnaire development, pilot testing and 
interrogative modalities
The questionnaire was developed from a review of the 
literature on the orthodontic–periodontal interface and 
KAP survey methodology. The draft instrument was 
reviewed by the study team for clinical relevance, cover-
age of key periodontal–orthodontic domains, and consis-
tency with the study objectives. It was then pilot-tested 
among 30 practitioners to assess item clarity, compre-
hension, wording, response options, survey flow, and 
completion feasibility. Feedback from the pilot phase 
was discussed by the investigators and used to refine 
the wording and organization of the questionnaire. The 
instrument was therefore considered literature-informed 
and pilot-tested for face and content relevance; however, 
it was not designed or validated as a psychometric scale. 
Pilot data also informed the target sample size. Using a 
single-proportion formula, N = Z² × p × (1 − p) / d², with 
Z = 1.96, p = 50% because no prior national ortho-peri-
odontal KAP estimate was available, and d = 5.7%, the 
minimum required sample was approximately 300 par-
ticipants [20].

The questionnaire was developed and administered in 
French, which was the language used for data collection. 
The original French questionnaire and an English transla-
tion prepared for publication and peer-review purposes 
are provided as Additional file 1. The final questionnaire 
comprised 23 items covering demographic and profes-
sional characteristics, 8 knowledge items, and 9 atti-
tude/practice items addressing periodontal diagnosis, 
screening, treatment timing, interdisciplinary collabora-
tion, and periodontal maintenance. Single-choice, mul-
tiple-response, and graded-response formats were used. 
Conditional logic was applied to improve internal con-
sistency, and potentially sensitive items were dispersed 
across the survey.

Survey platform and ethical considerations
Data were collected through LimeSurvey using anony-
mous response mode, with IP addresses and referrer 
links not stored. The study protocol was approved by the 
local Ethics Committee for Biomedical Research under 
reference number CERB 170 − 24.

Statistical analysis
The practitioner was the unit of analysis. The primary 
study variables were practitioners’ periodontal–orth-
odontic knowledge, attitudes, and practices, assessed 
through item-level questionnaire responses and com-
posite Knowledge, Attitude, Practice, and total KAP 
scores. For regression analyses, the response variables 
were self-reported management of orthodontic treat-
ment in patients with periodontitis and the Knowledge, 
Attitude, Practice, and total KAP scores. Explanatory 
variables included demographic and professional char-
acteristics, orthodontic training, type and sector of prac-
tice, and selected periodontal–orthodontic knowledge 
and practice items. No follow-up was conducted because 
of the cross-sectional design. Because recruitment used 
an open voluntary online strategy without a probability 
sampling frame, no sampling weights or design-based 
analyses were applied.

All returned questionnaires, including partially com-
pleted ones, contributed to item-level descriptive analy-
ses using an available-case approach; denominators 
corresponded to the number of non-missing responses 
for each item. Empty platform entries were excluded 
before analysis. A complete questionnaire was defined as 
a questionnaire with responses available for all required 
survey items, whereas a partial questionnaire included at 
least one valid non-empty response but did not include 
all required items. No imputation was performed for 
missing data. Questionnaire categories were analyzed as 
originally coded, and composite scores were calculated 
only when the required component data were available. 
Regression analyses were performed using observations 
with available data for the variables included in each 
model.

Composite scores were calculated to summarize 
responses across predefined periodontal–orthodontic 
domains. Each selected item was coded dichotomously, 
with 1 point assigned to the response considered aligned 
with current periodontal–orthodontic principles and 0 
points assigned to all other responses. For single-choice 
items, the predefined correct or expected response was 
assigned 1 point. For practice-oriented items, 1 point was 
assigned to the response reflecting systematic, compre-
hensive, or guideline-consistent management, accord-
ing to the scoring framework defined before analysis. No 
negative scoring was applied.

The Knowledge score ranged from 0 to 7 and included 
seven items covering the definition of reduced periodon-
tium, the definition of a periodontitis case, radiographic 
confirmation of bone loss, periodontal stability before 
orthodontic treatment, timing after active periodontal 
therapy, center-of-resistance displacement in reduced 
periodontium, and tooth movement associated with 
bone gain. The Practice score ranged from 0 to 6 and 
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A two-sided p value < 0.05 was considered statistically 
significant.

Exploratory logistic regression was performed to iden-
tify factors associated with self-reported management 
of orthodontic treatment in patients with periodontitis. 
Exploratory linear regression was used to identify fac-
tors associated with Knowledge, Attitude, Practice, and 
total KAP scores. Variables with p < 0.20 in univariable 
analyses were entered into the multivariable models. 
Regression results were reported as odds ratios or beta 
coefficients with 95% confidence intervals and p values.

Results
Descriptive statistics
Between September 2025 and February 2026, 418 plat-
form entries were recorded; 118 blank entries were 
excluded. Overall, 300 practitioners from 11 Moroc-
can regions provided at least 1 valid response, includ-
ing 190 complete questionnaires (Fig.  1). Thus, 110 of 
the 300 valid questionnaires were partially completed. 
These partial questionnaires were retained for item-level 
descriptive analyses when the relevant item response was 
available, whereas score-based and regression analyses 
used only observations with the required component 
data.

Most respondents worked in the private sector (231, 
83.1%), 125 (45.5%) had less than 4 years of clinical expe-
rience, 73 (26.6%) practiced exclusively in orthodon-
tics, and 47 (17.2%) held a National Specialty Diploma 
(Table  1). Unless otherwise indicated, percentages use 
available item-level denominators. Exploratory compara-
tive and regression analyses are presented separately, 
with regression estimates reported with 95% confidence 
intervals.

Knowledge of periodontal diagnosis was limited: 
55(18.3%) respondents correctly defined periodonti-
tis, and 99 (46.3%) identified the radiographic criterion 
for bone loss. Conversely, 175 (81.1%) recognized apical 
displacement of the center of resistance in reduced peri-
odontium, and 150 (70.4%) identified intrusion as the 
movement associated with bone gain (Fig. 2; Table 2).

Pre-orthodontic periodontal screening was reported 
by 189 (63.0%) respondents, but systematic full-mouth 
6-site probing by only 34 (16.5%). Among periodontitis 
cases, 91 (44.4%) respondents reported receiving for-
mal confirmation of periodontal stability from a perio-
dontist before orthodontic treatment, and 78 (35.9%) 
reported waiting 3 months after active periodontal 
therapy. Selection of 1- to 2-month periodontal main-
tenance intervals during active orthodontic treatment 
was reported by 224 (96.6%) respondents. Overall, 252 
(84.0%) practitioners expressed a need for continuing 
education. Detailed item-level knowledge, attitude, 
and practice responses are presented in Table  2. Key 

included six items covering periodontal maintenance, 
disease screening before orthodontics, full-mouth prob-
ing, management of periodontitis cases, referral or 
co-management, and orthodontic retention in ortho-
periodontal patients. The Attitude score ranged from 0 to 
2 and included two items related to continuing education 
needs and periodontal maintenance during orthodontic 
treatment. The total KAP score ranged from 0 to 15 and 
was calculated as the sum of the Knowledge, Attitude, 
and Practice scores.

Composite Knowledge, Attitude, Practice, and total 
KAP scores were constructed as pragmatic summary 
indicators across predefined periodontal–orthodontic 
domains. Items were equally weighted because no vali-
dated weighting scheme was available for this specific 
ortho-periodontal KAP context. Higher scores indicated 
a greater number of responses aligned with evidence-
based periodontal–orthodontic principles. These scores 
were used for descriptive and exploratory analytical 
purposes, rather than as validated latent psychometric 
constructs.

Analyses were performed using Jamovi 1.6.15.0. Cat-
egorical variables were reported as n (%). Continuous 
score variables were reported as mean ± standard devia-
tion or median and interquartile range, according to dis-
tributional shape assessed using the Shapiro–Wilk test 
and visual inspection of histograms. Group comparisons 
used the chi-square test or Fisher’s exact test for categori-
cal variables and Student’s t test or the Mann–Whitney 
U test for continuous score variables, as appropriate. 

Fig. 1  Flow diagram of participant inclusion
Flow diagram showing platform entries, exclusion of blank entries, valid 
responses, and complete questionnaires included in the nationwide cross-
sectional survey
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practice indicators across the ortho-periodontal care 
pathway are summarized in Fig. 3.

Median knowledge, attitude, and total scores were 2 
(interquartile range [IQR], 0–3)/7, 1 (IQR, 0–1)/2, and 
6 (IQR, 1–7)/15, respectively; mean practice score was 
2.36 ± 1.25/6 (Table 3).

Comparative statistics
The following comparative and regression analyses 
were exploratory and are presented separately from the 
descriptive item-level and score-based results. Based 
on sociodemographic characteristics, the comparison 
between surveyed practitioners who manage patients 
diagnosed with periodontitis (n = 68) and those who do 
not (n = 232) showed the following results. Exploratory 
comparisons showed no statistically significant differ-
ences in periodontitis-case management by age, years 

of practice, or sector. Respondents were stratified 
according to self-reported management of orthodontic 
treatment in patients with periodontitis (Fig. 4).

Self-reported management differed according to type 
of basic orthodontic training (p = 0.029), correct defini-
tion of periodontitis (p = 0.002), pre-orthodontic peri-
odontal screening (p < 0.001), and full-mouth probing 
category (p = 0.014) (Table 4).

Stratification by type of basic orthodontic training 
showed additional differences in selected knowledge, 
attitude, and practice indicators, including periodon-
titis definition, treatment timing, center-of-resistance 
displacement, periodontitis-case management, referral 
pattern, retention strategy, and perceived need for con-
tinuing education (Table 5).

Regression analysis
After adjusting for all factors (type of basic orthodon-
tic training, knowledge of the definition of periodonti-
tis, screening for periodontal diseases before starting 
orthodontic treatment, and performance of full-mouth 
periodontal probing [6 sites per tooth] before orth-
odontic treatment), full-mouth probing—both for sus-
picious teeth and for all teeth—remained significantly 
associated with the management of orthodontic treat-
ment in patients with periodontitis in the multivariate 
analysis (logistic regression) (OR = 0.09 - CI95%:0.01–
0.7 and OR = 0.07 - CI95%: 0.009-0.6 respectively). 
Given the exploratory nature of the model and the 
coding of outcome categories, these findings should be 
interpreted cautiously (Table 6; Fig. 5).

In univariate analysis, all knowledge-related vari-
ables were significantly associated with higher knowl-
edge scores. Correct knowledge of the definition of a 
reduced periodontium (β = 1.19; 95% CI, 0.56 to 1.81), 
the definition of a case of periodontitis (β = 1.30; 95% 
CI, 0.99 to 1.61), radiographic criteria for confirm-
ing bone loss (β = 1.17; 95% CI, 0.90 to 1.44), and key 
aspects of periodontal maintenance during orthodon-
tic treatment (β = 1.79; 95% CI, 1.01 to 2.56) was asso-
ciated with higher knowledge scores. Practitioners 
working in a university setting also had higher knowl-
edge scores than those in private practice (β = 0.60; 
95% CI, 0.18 to 1.04), whereas no significant differ-
ence was observed for those working in the public sec-
tor. In multivariable linear models, correct responses 
related to reduced periodontium, periodontitis defini-
tion, radiographic bone loss, and periodontal mainte-
nance were associated with higher knowledge and total 
KAP scores, whereas no studied variable remained sig-
nificantly associated with attitude or practice scores 
(Table 3).

Table 1  Characteristics of the surveyed dentists
Characteristics* Values (N = 300)
Sex
  Female
  Male

173 (61.1%)
110 (38.9%)

Age
  < 25 years
  Between 25 and 35 years
  Between 36 and 44 years
  Between 45 and 55 years
  Between 56 and 65 years
  > 65 years

9 (3.2%)
149 (52.7%)
52 (18.4%)
47 (16.6%)
25 (8.8%)
1 (0.4%)

Region of clinical practice in Morocco
  L’Oriental
  Marrakech–Safi
  Drâa–Tafilalet
  Fès–Meknès
  Guelmim–Oued Noun
  Tangier–Tetouan–Al Hoceima
  Souss–Massa
  Casablanca–Settat
  Beni Mellal–Khénifra
  Rabat–Salé–Kénitra
  Laâyoune–Sakia El Hamra

9 (3.2%)
9 (3.2%)
2 (0.7%)
26 (9.3%)
4 (1.4%)
80 (28.6%)
9 (3.2%)
57 (20.4%)
4 (1.4%)
79 (28.2%)
1 (0.4%)

Sector of practice
  Public
  University structure
  Private sector

11 (4.0%)
36 (12.9%)
231 (83.1%)

Kind of orthodontic practice
  Exclusive orthodontics
  Non-exclusive orthodontics

73 (26.6%)
201 (73.4%)

Year of practice
  Between 1 and 4 years
  Between 5 and 10 years
  Between 11 and 15 years
  > 15 years

125 (45.5%)
46 (16.7%)
36 (13.1%)
68 (24.7%)

Type of basic training in orthodontics
  National Specialty Diploma
  University Diploma
  Certificate
  Advanced workshops and specialized seminars

47 (17.2%)
104 (38%)
107 (39.1%)
16 (5.8%)

*Number and percentage
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Discussion
This cross-sectional study provides updated national 
data on the knowledge, attitudes, and clinical practices 
of Moroccan dentists providing orthodontic care for 
patients with periodontal diseases. The findings indi-
cate suboptimal overall performance, characterized by 
gaps in core periodontal diagnostic knowledge, variable 
understanding of orthodontic biomechanics in reduced 
periodontium, and inconsistent interdisciplinary and 
peri-orthodontic management practices. These results 
are consistent with other surveys, which similarly report 
heterogeneity among orthodontists and general dentists 
when dealing with the periodontal dimension of orth-
odontic care [16, 21]. These findings extend previous 
European evidence, particularly the French survey by 
Saloux et al. [16], by shifting the focus from interprofes-
sional communication, periodontal monitoring during 
adult orthodontic treatment, and perceived treatment 
failures to periodontal diagnostic competency, full-
mouth periodontal probing, periodontal stability con-
firmation, and score-based KAP performance among 
orthodontic care providers in a North African setting.

The most prominent gap concerned periodontal diag-
nosis and assessment. Knowledge of periodontal diagno-
sis remained limited, with only 55 (18.3%) respondents 

correctly defining a case of periodontitis and 99 (46.3%) 
correctly identifying the radiographic criterion for bone 
loss. These findings align with previous surveys where 
practitioners showed limited theoretical comprehen-
sion of periodontal diagnosis [22]. However, periodontal 
examination practices were inconsistent: while 189 (63%) 
participants reported performing pre-orthodontic peri-
odontal screening, only 33 (16.5%) performed system-
atic full-mouth 6-site probing. Comparable studies have 
documented similar inconsistencies, emphasizing that 
orthodontists often underutilize comprehensive peri-
odontal screening despite acknowledging their impor-
tance [16, 23, 24]. Such gaps may compromise the early 
detection of inflammatory or destructive changes that 
could influence orthodontic planning.

The variability in recommended waiting periods before 
initiating orthodontic forces in previously treated peri-
odontitis further illustrates uncertainty in clinical deci-
sion-making. Although periodontal wound healing and 
soft-tissue maturation follow relatively predictable time-
lines, multiple practitioner surveys report wide diver-
gence in clinicians’ perceptions of when orthodontic 
loading becomes safe after active therapy [16, 25]. Bio-
logical evidence indicates that orthodontic forces initiate 
a controlled sterile inflammatory cascade driving coupled 

Fig. 2  Knowledge indicators related to periodontal–orthodontic management
Bar chart showing the proportion of respondents with correct answers for selected periodontal–orthodontic knowledge items, including periodontitis 
definition, radiographic bone loss criterion, reduced periodontium, center-of-resistance displacement, and tooth movement associated with bone gain. 
Percentages are based on available responses for each item
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Section / Characteristics* Values
A. Periodontal–orthodontic knowledge

  Definition of a reduced periodontium (n = 300)

    Yes 13 (4.3%)

    No 287 (95.7%)

  Definition of a periodontitis case (n = 217)

    Presence of gingival recessions 19 (8.8%)

    Clinical attachment loss detectable interdentally on ≥ 2 non-adjacent teeth 55 (25.3%)

  Bleeding on periodontal probing 13 (6.0%)

    Clinical attachment loss detectable interdentally on ≥ 4 non-adjacent teeth 111 (51.2%)

    Presence of periodontal pockets associated with proximal caries 19 (8.8%)

  Correct definition of a periodontitis case (n = 300)

    Yes 55 (18.3%)

    No 245 (81.7%)

  The radiological criterion to confirm bone loss (n = 214)

    Distance greater than 1 mm between the CEJ and the alveolar bone crest 5 (2.3%)

    Distance greater than 2 mm between the CEJ and the alveolar bone crest 99 (46.3%)

    Distance greater than 3 mm between the CEJ and the alveolar bone crest 110 (51.4%)

  The center of resistance of a tooth with reduced periodontium (n = 216)

    Shifts coronally 28 (13.1%)

    Shifts apically 175 (81.1%)

    Remains stable 11 (5.1%)

  Movement associated with bone gain (n = 213)

    Extrusion 37 (17.4%)

    Intrusion 150 (70.4%)

    Tipping 4 (1.9%)

    Translation 22 (10.3%)

B. Pre-orthodontic periodontal assessment and referral practices

  Disease screening before OT (n = 300)

    Yes 189 (63%)

    No 111 (37%)

  Full-mouth probing (6 sites per tooth) (n = 206)

    For no teeth 21 (10.2%)

    For suspicious teeth 151 (73.3%)

    For all teeth 34 (16.5%)

  Referral of the patient in case of periodontitis diagnosis (n = 206)

    Periodontist 113 (54.9%)

    General practitioner 4 (1.9%)

    Yourself 89 (43.2%)

  Usual method of communication with the collaborator (periodontist or general practitioner) (n = 207)

    Phone 42 (20.3%)

    Prescription/referral 76 (36.7%)

  E-mail 6 (2.9%)

    Orally through the patient 7 (3.4%)

    I manage both the orthodontic and periodontal treatment myself 76 (36.7%)

C. Management of patients with periodontitis during orthodontic care

  Frequency of Management of periodontitis patients (n = 205)

    Rarely (1 new case per month) 123 (60%)

    Occasionally (1 new case per week) 53 (25.9%)

    Frequently (more than 1 new case per week) 15 (7.3%)

    Never 14 (6.8%)

  Self-reported management of periodontitis patients (n = 300)

    Yes 68 (22.7%)

    No 232 (77.3%)

Table 2  Item-level knowledge, attitudes, and practices regarding periodontal–orthodontic management among surveyed dentists
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bone remodeling [26, 27]. In patients with reduced but 
stable periodontium, this remodeling remains feasible 
but requires verified periodontal stability, lighter force 
systems, and closer monitoring [25, 28, 29]. The hetero-
geneity observed in our sample suggests insufficient inte-
gration of these biological concepts into postgraduate 
orthodontic education.

The management of periodontally compromised 
patients during orthodontic treatment requires struc-
tured interdisciplinary collaboration, yet our findings 
indicate notable practice variability. Only 91 (44.4%) 
reported receiving formal confirmation of periodontal 
stability before initiating orthodontic treatment, indicat-
ing variability in interdisciplinary coordination. Compa-
rable studies emphasize that communication between 
orthodontists and periodontists is often fragmented 
or informal, despite the evidence linking coordinated 
care to better outcomes in compromised or high-risk 
patients [16, 25]. This suggests an opportunity to improve 

standardized interdisciplinary referral pathways in 
Moroccan clinical practice.

The score-based analyses further reinforce the rele-
vance of core periodontal domains in ortho-periodontal 
care. After adjustment, variables related to the defini-
tion of a reduced periodontium, the definition of a case 
of periodontitis, radiographic criteria for bone loss, and 
key aspects of periodontal maintenance remained sig-
nificantly associated with the knowledge score, and the 
same domains were also significantly associated with the 
total KAP score. Taken together, these findings suggest 
that these domains represent fundamental competen-
cies in ortho-periodontal care and may serve as priority 
targets for educational intervention. Such deficiencies 
are clinically important because incomplete periodon-
tal knowledge may translate into under-recognition of 
treatment-related soft-tissue risks. Gingival recession has 
been reported in longitudinal and cross-sectional stud-
ies, with post-treatment prevalence reaching up to 41.7%, 
particularly in patients undergoing labial movement of 

Section / Characteristics* Values
  Confirmation of periodontal stability from the periodontist before orthodontic treatment (periodontitis cases) (n = 205)

    Yes 91 (44.4%)

    No 9 (4.4%)

    Occasionally 29 (14.1%)

    I manage both the orthodontic and periodontal treatment myself 76 (37.1%)

  Interval between periodontal and orthodontic treatment (periodontitis cases) (n = 217)

    1 month 17 (7.8%)

    2 months 28 (12.9%)

    3 months 78 (35.9%)

    6 months 94 (43.3%)

  Provision or referral of periodontal maintenance for ortho-periodontal patients during orthodontic treatment (n = 204)

    Rarely 23 (11.3%)

    Occasionally 38 (18.6%)

    Usually 53 (26%)

    Never 5 (2.5%)

    I personally provide the peri-orthodontic periodontal maintenance 85 (41.7%)

  Orthodontic retention in ortho-periodontal patients (n = 205)

    Clear aligner/retainer 15 (7.3%)

    Fixed orthodontic retainer 51 (24.9%)

    Fixed retainer + clear aligner 134 (65.4%)

    Hawley appliance 5 (2.4%)

  Need for continuing education in ortho-periodontal case management (n = 300)

    Yes 252 (84%)

    No 48 (16%)

D. Knowledge and practices regarding periodontal maintenance during orthodontic treatment

  Key aspects of PM during orthodontic treatment (n = 232)

PM is provided every 1–2 months during active orthodontic treatment; oral hygiene and clinical evaluation of the gingiva are performed 
at each session; supra- and subgingival scaling is performed at each session

224 (96.6%)

PM is provided every 6 months during active orthodontic treatment; periodontal probing is performed at each PM session 8 (3.4%)
CEJ cementoenamel junction, OT Orthodontic treatment, PM Periodontal maintenance

*Values are presented as n (%). Percentages were calculated using the number of available responses for each questionnaire item (available-case analysis); therefore, 
denominators vary across variables because partially completed questionnaires were retained in the descriptive analyses

Table 2  (continued) 
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the mandibular incisors or presenting with pre-existing 
periodontal compromise [30].

The comparative and multivariable analyses add an 
important interpretive layer. The type of basic orth-
odontic training was associated with selected knowledge 
and practice indicators, including periodontitis-case 
management, suggesting that training background may 
partly shape diagnostic understanding and clinical deci-
sion-making in ortho-periodontal care, although these 
exploratory findings should be interpreted cautiously 
because subgroup sizes were unequal. After multivariable 
adjustment, practitioners working in university settings 
achieved higher knowledge scores than those practicing 
in the private sector, which may reflect greater exposure 
to academic teaching, interdisciplinary collaboration, and 
evidence-based continuing professional development. In 
contrast, no variables remained independently associated 
with attitude or practice scores after adjustment, suggest-
ing that these domains may be influenced by organiza-
tional, behavioural, or contextual factors beyond those 
measured in the present survey. Furthermore, compre-
hensive full-mouth periodontal probing remained inde-
pendently associated with the management of patients 

with periodontitis, emphasizing the importance of thor-
ough periodontal assessment as a fundamental compo-
nent of clinical decision-making in ortho-periodontal 
care. Given the cross-sectional design, these findings 
should be interpreted as associations rather than causal 
relationships and may help inform future educational and 
implementation strategies.

These findings also have implications for adolescent 
orthodontic care, where crowding and eruptive changes 
may complicate oral hygiene and periodontal screening. 
Moroccan data showing destructive periodontal condi-
tions among adolescents and young adults support the 
need for routine periodontal assessment in orthodontic 
pathways [7, 31, 32]. Although almost half of the respon-
dents had fewer than four years of professional experi-
ence, exploratory analyses did not identify significant 
differences in periodontitis-case management according 
to age or years of practice. These findings suggest that 
educational needs are not confined to a particular career 
stage and support strengthening undergraduate educa-
tion, postgraduate orthodontic training, and continuing 
professional development in periodontal assessment and 
interdisciplinary ortho-periodontal management [15].

Fig. 3  Key practice indicators across the ortho-periodontal care pathway
Bars represent the proportion of respondents endorsing selected diagnostic, management, referral, and maintenance practices among available cases. 
The number of respondents and the corresponding denominator are shown for each indicator. OT, orthodontic treatment
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Several limitations should be considered. The cross-
sectional design precludes causal or temporal infer-
ence. Practices were self-reported and may not fully 
reflect chairside behavior or the quality and consistency 

with which periodontal examinations, including full-
mouth six-site probing, are performed in routine clini-
cal practice. Online voluntary recruitment may have 
introduced selection bias, limiting generalizability to all 

Table 3  Factors associated with knowledge, attitude, practice, and total KAP scores
Outcome Characteristics Category Uni-

vari-
ate β

Univariate 
95% CI

Univari-
ate p

Mul-
tivari-
able β

Multivari-
able 95% CI

Mul-
tivari-
able p

Knowledge score Definition of a reduced periodontium YES 1.19 [0.56–1.81] < 0.001 0.85 [0.39–1.3] < 0.001

Knowledge score Definition of a case of periodontitis YES 1.30 [0.99–1.61] < 0.001 1.01 [0.76–1.26] < 0.001

Knowledge score The radiological criterion to confirm 
bone loss

YES 1.17 [0.9–1.44] < 0.001 0.93 [0.71–1.15] < 0.001

Knowledge score Key aspects of PM during orthodontic 
treatment

YES 1.79 [1.01–2.56] < 0.001 1.39 [0.82–1.96] < 0.001

Knowledge score Sector of practice Private sector 1 1

Knowledge score Sector of practice University 
structure

0.6 [0.18–1.04] 0.005 0.36 [0.05–0.68] 0.022

Knowledge score Sector of practice Public sector 0.35 [-0.39-1.08] 0.33 0.13 [-0.37- 0.63] 0.61

Attitude score Definition of a reduced periodontium YES 0.61 [0.23–0.99] 0.002 0.3 [-0.06-0.7] 0.1

Attitude score Definition of a case of periodontitis YES 0.03 [-0.17-0.24] 0.73 0.01 [-0.19-0.2] 0.872

Attitude score The radiological criterion to confirm 
bone loss

YES -0.05 [-0.2-0.12] 0.56 -0.03 [-0.22-0.14] 0.681

Attitude score Key aspects of PM during orthodontic 
treatment

YES 0.3 [-0.17-0.78] 0.215 0.16 [-0.31-0.64] 0.49

Attitude score Sector of practice Private sector 1 1

Attitude score Sector of practice University 
structure

0.08 [-0.15- 0.33] 0.472 0.05 [-0.2- 0.32] 0.682

Attitude score Sector of practice Public sector -0.05 [-0.47- 0.36] 0.808 -0.28 [-0.7- 0.14] 0.198

Practice score Definition of a reduced periodontium YES 0.99 [0.3–1.68] 0.005 0.3 [-0.31-0.93] 0.332

Practice score Definition of a case of periodontitis YES 0.03 [-0.30-0.3] 0.829 0.08 [-0.26-0.43] 0.624

Practice score The radiological criterion to confirm 
bone loss

YES -0.14 [-0.4-0.15] 0.342 -0.19 [-0.5-0.1] 0.197

Practice score Key aspects of PM during orthodontic 
treatment

YES 0.76 [-0.03-1.58] 0.06 0.54 [-0.23-1.33] 0.168

Practice score Sector of practice Private sector 1 1

Practice score Sector of practice University 
structure

0.04 [-0.39-0.48] 0.83 -0.23 [-0.67- 0.19] 0.279

Practice score Sector of practice Public sector 0.4 [-0.6-0.94] 0.71 -0.33 [-1.07-0.39] 0.365

Total score Definition of a reduced periodontium YES 2.01 [0.97–3.08] < 0.001 1.47 [0.52–2.43] 0.003

Total score Definition of a case of periodontitis YES 1.39 [0.83–1.94] < 0.001 1.12 [0.60—1.65] < 0.001

Total score The radiological criterion to confirm 
bone loss

YES 0.97 [0.47–1.47] < 0.001 0.68 [0.22–1.15] 0.004

Total score Key aspects of PM during orthodontic 
treatment

YES 2.68 [1.38–3.98] < 0.001 2.11 [0.91–3.30] < 0.001

Total score Sector of practice Private sector 1 1

Total score Sector of practice University 
structure

0.32 [-0.39- 1.05] 0.54 0.18 [-0.40-0.84] 0.584

Total score Sector of practice Public sector -0.39 [-1.67- 1.05] 0.36 -0.55 [-1.67- 0.56] 0.333

Total KAP Scores

Knowledge score 2 (0–3)

Attitude score 1 (0–1)

Practice score 2.36 ± 1.25

Total Score 6 (1–7)
Values for score distributions are reported as median (interquartile range) or mean ± standard deviation, as indicated

β Linear regression coefficient, CI Confidence interval, PM Periodontal maintenance, KAP Knowledge Attitude and Practices

*Statistically significant at P < 0.05. a: M (IQ): median and interquartile range; b: mean ± standard deviation
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dentists providing orthodontic care in Morocco, par-
ticularly those less connected to professional networks 
or less interested in ortho-periodontal topics. In addi-
tion, because the survey used an open online dissemi-
nation strategy, the number of eligible practitioners 
who were reached by the invitation was unknown, and a 
conventional response rate could not be estimated. The 
questionnaire was literature-informed and pilot-tested 
for clarity, feasibility, and face/content relevance, but no 
formal psychometric validation was performed. Con-
sequently, the Knowledge, Attitude, Practice, and total 
KAP scores should be interpreted as exploratory sum-
mary indicators rather than validated psychometric 
scales, which may limit direct comparison with other 
studies. Available-case analyses allowed partial question-
naires to contribute to item-level estimates and avoided 
excluding respondents who provided valid responses to 

Fig. 4  Self-reported management of orthodontic treatment in patients 
with periodontitis
Pie chart showing the proportion of respondents who reported managing 

 

Table 4  Sociodemographic and professional comparison of practitioners managing versus not managing orthodontic treatment in 
patients with periodontitis
Variables Management of patients diagnosed 

with periodontitis
n = 68

Non-management of patients diag-
nosed with periodontitis
n = 232

p

Age 0.505

  < 25 years
  Between 25 and 35 years
  Between 36 and 44 years
  Between 45 and 55 years
  Between 56 and 65 years
   > 65 years

0 (0.0%)
37 (54.4%)
12 (17.6%)
14 (20.6%)
5 (7.4%)
0(0.0%)

9 (4.2%)
112 (52.1%)
40 (18.6%)
33(15.3%)
20(9.3%)
1(0.5%)

Year of practice 0.532

  Between 1 and 4 years
  Between 5 and 10 years
  Between 11 and 15 years
   > 15 years

29 (42.6%)
9 (13.2%)
9 (13.2%)
21 (30.9%)

96 (46.6%)
37 (17.9%)
27 (13%)
47 (22.7%)

Sector of practice 0.240

  Public
  University structure
  Private sector

4 (5.9%)
12 (17.6%)
52 (76.5%)

7(3.3%)
24(11.4%)
179(85.2%)

Type of basic training in orthodontics 0.029

  National Specialty Diploma
  University Diploma
  Certificate
  Advanced workshops and specialized seminars

18 (26.9%)
24 (35.8%)
19 (28.4%)
6 (9%)

29(14%)
80 (38.6%)
88 (42.5%)
10 (4.8%)

Definition of a reduced periodontium 0.164

  Yes
  No

5(7.4%)
63(92.6%)

8(3.4%)
224(96.6%)

Definition of a periodontitis case 0.002

  Yes
  No

21(30.9%)
47(69.1%)

34(14.7%)
198(85.3%)

Disease screening before OT < 0.001

  Yes
  No

5(7.4%)
63(92.6%)

106(45.7%)
126(54.3%)

Full-mouth probing (6 sites per tooth) 0.014

  - For no teeth
  - For suspicious teeth
  - For all teeth

1(1.5%)
54(79.4%)
13(19.1%)

20 (14.5%)
97(70.3%)
21(15.2%)

OT Orthodontic Treatment
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specific items. However, this approach produced vari-
able denominators across items and may have affected 
comparability between estimates. If questionnaire 
completion was related to respondent characteristics, 
interest in ortho-periodontal care, or knowledge level, 
missing data may have influenced some descriptive pro-
portions and score-based analyses. The direction and 
magnitude of selection, self-report, and missing-data 
bias could not be fully quantified; if more engaged prac-
titioners were more likely to participate or complete the 

questionnaire, guideline-concordant practices may have 
been overestimated.

Future research could build on these findings by 
extending the assessment of periodontal diagnostic com-
petency among dentists providing orthodontic care. 
In addition to the core diagnostic concepts and clinical 
management domains evaluated in the present survey, 
future studies may incorporate the contemporary stag-
ing and grading classification of periodontitis, together 
with case-based clinical scenarios, to provide a more 

Table 5  Periodontal–orthodontic knowledge, attitudes, and practices according to type of basic orthodontic training
Domain Variable National 

Specialty 
Diploma 
(n = 47)

University 
Diploma 
(n = 104)

Certificate 
(n = 107)

Advanced 
workshops/
seminars 
(n = 16)

p

Knowledge Correct definition of reduced periodontium 1 (2.1%) 5 (4.8%) 5 (4.7%) 1 (6.2%) 0.741

Knowledge Correct definition of periodontitis 15 (31.9%) 22 (21.2%) 12 (11.2%) 5 (31.2%) 0.013
Knowledge Correct radiographic criterion for bone loss 22 (55.0%) 37 (46.2%) 31 (39.2%) 7 (63.6%) 0.249

Knowledge Three-month interval after active periodontal therapy before OT 19 (40.4%) 19 (18.3%) 32 (29.9%) 5 (31.2%) 0.032
Knowledge Correctly identified apical shift of the center of resistance 38 (80.9%) 66 (64.1%) 61 (57.0%) 8 (50.0%) 0.025
Knowledge Intrusion identified as tooth movement associated with bone gain 26 (55.3%) 57 (54.8%) 57 (53.3%) 8 (50.0%) 0.980

Knowledge Key aspects of PM during orthodontic treatment 0 (0.0%) 1 (1.0%) 6 (5.6%) 0 (0.0%) 0.170

Attitude Maintenance usually ensured/referred or personally provided during OT 27 (57.4%) 55 (52.9%) 51 (47.7%) 11 (68.8%) 0.367

Attitude Reported need for continuing education in ortho-periodontal care 35 (74.5%) 79 (76.0%) 97 (90.7%) 15 (93.8%) 0.009
Practice Systematic periodontal disease screening before OT 38 (80.9%) 70(67.3%) 68 (63.7%) 10 (62.5%) 0.189

Practice Full-mouth periodontal probing for all teeth before OT 31 (66.0%) 53 (51.0%) 55 (51.4%) 10 (62.5%) 0.612

Practice Regular management of patients diagnosed with periodontitis 18 (38.3%) 24 (23.1%) 19 (17.8%) 6 (37.5%) 0.029
Practice Referral to a periodontist when periodontitis is diagnosed 37 (33.3%) 40 (36.0%) 30 (27.0%) 4 (3.6%) < 0.001
Practice Formal confirmation of periodontal stability before OT 21 (44.7%) 38 (36.5%) 41 (39.0%) 8 (50.0%) 0.648

Practice Fixed retainer plus clear aligner selected for retention 15 (38.5%) 11 (14.3%) 22 (29.3%) 2 (16.7%) 0.020
Values are presented as n (%). Associations between type of basic orthodontic training and categorical outcomes were assessed using Pearson’s chi-square test 
and the Fisher–Freeman–Halton exact test, when appropriate. Bold p values indicate statistically significant associations at p < 0.05. OT, orthodontic treatment; PM, 
periodontal maintenance

Table 6  Factors associated with the modelled periodontitis-case management outcome using univariable and multivariable logistic 
regression
Characteristics Category Management of pa-

tients diagnosed with 
periodontitis n = 68

Univariate analysis Multivariable analysis

OR (95%CI) p OR (95% CI) p
Type of basic training 
in orthodontics

Certificate
National Specialty Diploma
University Diploma
Advanced
workshops and specialized 
seminars

9 (28%)
18 (26.9%)
24 (35.8%)
6 (9%)

1
0.34
0.72
0.36

[0.16–0.75]
[0.36–1.41]
[0.11–1.11]

0.007
0.339
0.075

0.41
0.75
0.34

[0.17–0.9]
[0.36–1.5]
[0.09–1.2]

0.044
0.455
0.107

Definition of a peri-
odontitis case

YES 21 (30.9%) 2.6 [1.38–4.89] 0.003 1.3 [0.67–2.74] 0.391

Disease screening 
before OT

YES 5 (7.4) 10.6 [4.11–27.31] < 0.001 1.3 [0.45–4.1] 0.56

Full-mouth probing (6 
sites per tooth)

For no teeth
For suspicious teeth
For all teeth

1 (1.5)
54 (79.4%)
13 (19.1%)

1
0.089
0.08

[0.01–0.68]
[0.009–0.676]

0.02
0.02

0.09
0.07

[0.01–0.7]
[0.009-0.6]

0.02
0.01

OR Odds ratio, CI Confidence interval, OT Orthodontic treatment

*Statistically significant at p < 0.05. The logistic regression model was exploratory; odds ratios should be interpreted according to the coding of the modelled 
outcome and reference categories
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comprehensive evaluation of diagnostic reasoning, treat-
ment planning, and interdisciplinary decision-making in 
ortho-periodontal care.

Taken together, these limitations and future research 
directions should be considered when interpreting the 
findings. Nevertheless, the present study provides one 
of the first nationwide assessments of ortho-periodontal 
knowledge, attitudes, and practices among Moroccan 
dentists providing orthodontic care. Its strengths include 
the nationwide recruitment of practitioners from diverse 
geographical regions and professional settings, provid-
ing a broad overview of current clinical perspectives in 
Morocco. The questionnaire was developed from the 
available literature, refined through pilot testing, and 
administered anonymously through the LimeSurvey plat-
form, a widely used research survey system designed to 
support data protection and privacy principles, including 
GDPR-aligned data management features. Anonymous 
data collection reduced the potential for interviewer 
influence and encouraged candid participation. The 
analytical strategy combined item-level descriptive 
analyses, score-based comparisons, and multivariable 
modelling, allowing complementary evaluation of both 
specific clinical behaviours and overall KAP performance. 

Methodological transparency was further strength-
ened through explicit score construction, available-case 
reporting, and adherence to STROBE and OHStat report-
ing recommendations. Finally, the inclusion of both the 
original French questionnaire and its English translation 
as supplementary material enhances transparency, repro-
ducibility, and facilitates comparison with future studies. 
Collectively, these features strengthen the methodologi-
cal rigor, transparency, reproducibility, and practical rele-
vance of the findings for identifying educational priorities 
and informing interdisciplinary ortho-periodontal care.

Conclusions
This nationwide cross-sectional survey identified impor-
tant gaps in periodontal knowledge and variability in 
self-reported clinical practices related to the orthodontic 
management of patients with periodontal diseases among 
Moroccan dentists providing orthodontic care. These 
findings highlight opportunities to strengthen periodon-
tal education, interdisciplinary collaboration, and evi-
dence-based clinical training. Because the findings are 
based on self-reported practices from a voluntary cross-
sectional survey, they should be interpreted cautiously 
and may not fully reflect actual clinical behavior.

Fig. 5  Forest plot of adjusted odds ratios for the modelled periodontitis-case management outcome
Forest plot showing adjusted odds ratios and 95% confidence intervals for factors associated with the modelled periodontitis-case management out-
come, based on the multivariable logistic regression model reported in Table 6. The vertical dashed line indicates the null value (OR = 1)
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