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Local Service Category: Oral Health Care 
Amount Available: To be determined 
Unit Cost:  
Budget Requirements or 
Restrictions (TRG Only): 

Maximum of 10% of budget for Administrative Costs 

Local Service Category Definition: Restorative dental services, oral surgery, root canal therapy, fixed and 
removable prosthodontics; periodontal services includes subgingival 
scaling, gingival curettage, osseous surgery, gingivectomy, provisional 
splinting, laser procedures and maintenance.  Oral medication (including 
pain control) for people living with HIV (PLWH) 15 years of age or older 
must be based on a comprehensive individual treatment plan.  
Prosthodontics services to people living with HIV including but not 
limited to examinations and diagnosis of need for dentures, crowns, 
bridgework and implants, diagnostic measurements, laboratory services, 
tooth extraction, relines and denture repairs.  
 
Emergency procedures will be treated on a walk-in basis as availability 
and funding allows. Funded Oral Health Care providers are permitted to 
provide necessary emergency care regardless of a PLWH’s annual benefit 
balance. If a provider cannot provide adequate services for emergency 
care, the PLWH should be referred to a hospital emergency room. 

Target Population (age, gender, 
geographic, race, ethnicity, etc.): 

People living with HIV residing in the Houston HIV Service Delivery 
Area (HSDA). 

Services to be Provided: Services must include, but are not limited to: individual comprehensive 
treatment plan; diagnosis and treatment of HIV-related oral pathology, 
including oral Kaposi’s Sarcoma, CMV ulceration, hairy leukoplakia, 
xerostomia, lichen planus, aphthous ulcers and herpetic lesions; diffuse 
infiltrative lymphocytosis; standard oral health education and preventive 
procedures, including oral hygiene instruction, smoking/tobacco cessation 
(as indicated), diet counseling and home care program; oral prophylaxis; 
restorative care; oral surgery including dental implants; root canal therapy; 
fixed and removable prosthodontics including crowns and bridges; 
periodontal services, including subgingival scaling, gingival curettage, 
osseous surgery, gingivectomy, provisional splinting, laser procedures and 
maintenance.  Proposer must have mechanism in place to provide oral pain 
medication as prescribed for PLWH by the dentist. 
 
Limitations: 
• Cosmetic dentistry for cosmetic purposes only is prohibited.   
• Maximum amount that may be funded by Ryan White/State Services 

per PLWH is $3,000/year.  
• In cases of emergency, the maximum amount may exceed the 

above cap 
• In cases where there is extensive care needed once the procedure 

has begun, the maximum amount may exceed the above cap. 
• Dental providers must document via approved waiver the reason for 

exceeding the yearly maximum amount. 
Service Unit Definition(s)  
(TRG Only):  
 

General Dentistry: A unit of service is defined as one (1) dental visit which 
includes restorative dental services, oral surgery, root canal therapy, fixed 
and removable prosthodontics; periodontal services includes subgingival 
scaling, gingival curettage, osseous surgery, gingivectomy, provisional 
splinting, laser procedures and maintenance.  Oral medication (including 



pain control) for PLWH 15 years old or older must be based on a 
comprehensive individual treatment plan. 
 
Prosthodontics: A unit of services is defined as one (1) Prosthodontics 
visit. 

Financial Eligibility: Income at or below 300% Federal Poverty Guidelines. Maximum amount 
that may be funded by Ryan White/State Services per PLWH is 
$3,000/year. 

Eligibility for Services: Person living with HIV; Adult resident of Houston HSDA 
Agency Requirements (TRG 
Only): 

To ensure that Ryan White is payer of last resort, Agency and/or 
dental providers (clinicians) must be Medicaid certified and enrolled 
in all Dental Plans offered to Texas STAR+PLUS eligible PLWH in 
the Houston EMA/HSDA.  Agency/providers must ensure Medicaid 
certification and billing capability for STAR+PLUS eligible PLWH 
remains current throughout the contract term. 
 
Agency must document that the primary PLWH care dentist has 2 years 
prior experience treating HIV disease and/or on-going HIV educational 
programs that are documented in personnel files and updated regularly. 
Dental facility and appropriate dental staff must maintain Texas 
licensure/certification and follow all applicable OSHA requirements for 
PLWH management and laboratory protocol. 

Staff Requirements: State of Texas dental license; licensed dental hygienist and state radiology 
certification for dental assistants. 

Special Requirements (TRG Only): Must comply with the Houston EMA/HSDA Standards of Care. 
 
The agency must comply with the DSHS Oral Health Care Standards of 
Care.  The agency must have policies and procedures in place that comply 
with the standards prior to delivery of the service. 
 
Oral Health Care services can be delivered via telehealth teledentistry 
and must follow applicable federal and State of Texas privacy laws. 
Providers may establish the practitioner-patient relationship with 
teledentistry in accordance with rules adopted under OCC §111.006. 

  





 

FY 2025 Houston EMA/HSDA Ryan White Part A/MAI Service Definition 
Oral Health/Rural 

(Last Review/Approval Date: November 2021) 
HRSA Service Category 
Title: RWGA Only 

Oral Health 

Local Service Category 
Title: 

Oral Health – Rural (North) 

Budget Type: 
RWGA Only 

Unit Cost 

Budget Requirements or 
Restrictions: 
RWGA Only 

Not Applicable 

HRSA Service Category 
Definition (do not change 
or alter): 
RWGA Only 
 

Oral health care includes diagnostic, preventive, and therapeutic 
services provided by general dental practitioners, dental specialists, 
dental hygienists and auxiliaries, and other trained primary care 
providers. 

Local Service Category 
Definition: 

Restorative dental services, oral surgery, root canal therapy, fixed 
and removable prosthodontics; periodontal services includes 
subgingival scaling, gingival curettage, osseous surgery, 
gingivectomy, provisional splinting, laser procedures and 
maintenance.  Oral medication (including pain control) for HIV 
patients 15 years old or older must be based on a comprehensive 
individual treatment plan. Prosthodontics services to eligible clients 
including, but not limited to examinations and diagnosis of need for 
dentures, diagnostic measurements, laboratory services, tooth 
extractions, relines and denture repairs. 

Target Population (age, 
gender, geographic, race, 
ethnicity, etc.): 

Persons living with HIV residing in Houston Eligible Metropolitan 
Area (EMA) or Health Service Delivery Area (HSDA) counties 
other than Harris County.  Comprehensive Oral Health services 
targeted to individuals residing in the northern counties of the 
EMA/HSDA, including Waller, Walker, Montgomery, Austin, 
Chambers and Liberty Counties. 

Services to be Provided: Services must include, but are not limited to: individual 
comprehensive treatment plan; diagnosis and treatment of HIV-
related oral pathology, including oral Kaposi’s Sarcoma, CMV 
ulceration, hairy leukoplakia, xerostomia, lichen planus, aphthous 
ulcers and herpetic lesions; diffuse infiltrative lymphocytosis; 
standard preventive procedures, including oral hygiene instruction, 
diet counseling and home care program; oral prophylaxis; restorative 
care; oral surgery including dental implants; root canal therapy; fixed 
and removable prosthodontics including crowns, bridges and 
implants; periodontal services, including subgingival scaling, 
gingival curettage, osseous surgery, gingivectomy, provisional 
splinting, laser procedures and maintenance.  Proposer must have 
mechanism in place to provide oral pain medication as prescribed for 
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clients by the dentist. 
Service Unit Definition(s): 
RWGA Only 

General Dentistry:  A unit of service is defined as one (1) dental visit 
which includes restorative dental services, oral surgery, root canal 
therapy, fixed and removable prosthodontics; periodontal services 
includes subgingival scaling, gingival curettage, osseous surgery, 
gingivectomy, provisional splinting, laser procedures and 
maintenance.  Oral medication (including pain control) for HIV 
patients 15 years old or older must be based on a comprehensive 
individual treatment plan. 
 
Prosthodontics:  A unit of services is defined as one (1) 
Prosthodontics visit. 

Financial Eligibility: Refer to the RWPC’s approved Financial Eligibility for Houston 
EMA/HSDA Services. 

Client Eligibility: Adult persons with HIV residing in the rural area of Houston 
EMA/HSDA meeting financial eligibility criteria. 

Agency Requirements: 
 

Agency must document that the primary patient care dentist has 2 
years prior experience treating HIV disease and/or on-going HIV 
educational programs that are documented in personnel files and 
updated regularly. 
 
Service delivery site must be located in one of the northern counties 
of the EMA/HSDA area: Waller, Walker, Montgomery, Austin, 
Chambers or Liberty Counties 

Staff Requirements: State of Texas dental license; licensed dental hygienist and state 
radiology certification for dental assistants. 

Special Requirements: 
RWGA Only 

Agency and/or dental providers (clinicians) must be Medicaid 
certified and enrolled in all Dental Plans offered to Texas 
STAR+PLUS eligible clients in the Houston EMA/HSDA.  
Agency/providers must ensure Medicaid certification and billing 
capability for STAR+PLUS eligible patients remains current 
throughout the contract term. 
 
Must comply with the joint Part A/B standards of care where 
applicable. 
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FY 2026 RWPC “How to Best Meet the Need” Decision Process 

Step in Process: Council   
Date:  06/12/2025 

Recommendations: Approved:  Y:_____  No: ______ 
Approved With Changes:______ 

If approved with changes list 
changes below: 

1. 

2. 

3. 

Step in Process: Steering Committee  
 Date:  06/05/2025 

Recommendations: Approved:  Y:_____  No: ______ 
Approved With Changes:______ 

If approved with changes list 
changes below: 

1. 

2. 

3. 

Step in Process: Quality Improvement Committee  
Date:  05/13/2025 

Recommendations: Approved:  Y:_____  No: ______ 
Approved With Changes:______ 

If approved with changes list 
changes below: 

1.  

2. 

3. 

Step in Process: HTBMTN Workgroup #2  
Date: 04/15/2025 

Recommendations: Financial Eligibility:    
1. 

2. 

3. 
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Modified 
Monitoring 
Process

Effective March 13, 2020 TRG enacted emergency response 
procedures due to COVID-19 pandemic. All monitoring was 
deferred/suspended in 2020 per DSHS and HRSA guidance.

In 2020, DSHS launched a burden reduction plan to reduce 
administrative burden by 50% for AA’s and Subrecipients. 
◦ This model requires subrecipient monitoring every other 

year (even years only).
◦ Per DSHS guidance, TRG is not required to complete 

monitoring in odd years
◦ In 2020, subrecipients that didn’t have the ability to 

complete a remote review, were exempted from the 2020 
Standards of Care chart review monitoring due to the 
COVID-19 State of Emergency.

2022 
Monitoring 

Special chart review process is being evaluated 
for the RW Planning Council process during the 
“odd” years DSHS is not requiring monitoring 

(requires DSHS approval) 

This year all subrecipients will be monitored, 
remotely if possible and in-person if necessary.

The monitoring period will cover 
calendar year 2021
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4/14/2022

1

Oral Healthcare (OHC)
OHC WAS REVIEWED IN 2020. PLEASE NOTE NOT ALL PROVIDERS 
WERE ASSESSED. 

Description 
of Service

Restorative dental services, oral surgery, root canal therapy, fixed and removable 
prosthodontics; periodontal services includes subgingival scaling, gingival curettage, 
osseous surgery, gingivectomy, provisional splinting, laser procedures and 
maintenance.  Oral medication (including pain control) for HIV patients 15 years old 
or older must be based on a comprehensive individual treatment plan.  

Prosthodontics services to HIV infected individuals including but not limited to 
examinations and diagnosis of need for dentures, crowns, bridgework and implants, 
diagnostic measurements, laboratory services, tooth extraction, relines and denture 
repairs. 

Emergency procedures will be treated on a walk-in basis as availability and funding 
allows. Funded Oral Health Care providers are permitted to provide necessary 
emergency care regardless of a client’s annual benefit balance. 

Chart Review Highlights- 2019-2020

99%

86%
95%

75%

99%100%
96%

100%
93%

100%

0%

20%

40%

60%

80%

100%

120%

Dental/Medical History Periodontal Exam Phase 1 Treatment w/in Year Oral Education w/Smoking
Cessation

Obtain Blood Pressure
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HCPH Priority Public Health Issues for 2013-2018
Selected for the magnitude of the issue and our ability to make progress in Harris County
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Review period was March 1, 2020 - February 28, 2021
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HCPH Priority Public Health Issues for 2013-2018
Selected for the magnitude of the issue and our ability to make progress in Harris County

Oral Health-Rural Chart Review

72%

28%

Gender

Male Female

29%

71%

Ethnicity

Hispanic Non-Hispanic

3%

20%

27%
12%

31%

7%
Age

<=24 25-34 35-44 45-49 50-64 65+

59%

40%

1%

Race

White A.A. Other

� 75 charts reviewed
� Each sample was determined 

to be comparable to the racial, 
ethnic, gender and age 
demographics of each site’s 
overall vision care population
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HCPH Priority Public Health Issues for 2013-2018
Selected for the magnitude of the issue and our ability to make progress in Harris County

Oral Health-Rural Chart Review
Performance Measure 2020

Primary Care Provider 100%

Medical/Dental Health History* 76%

Medical History 6 month update 93%

Vital Signs 100%

Current Medications 100%

CBC Documented 96%

Antibiotic Prophylaxis Given N/A

Performance Measure 2020
Oral Health Education* 99%

Hard Tissue Exam 99%

Soft Tissue Exam 99%

Periodontal Screening* 99%

X-Rays Present 99%

Treatment Plan* 100%

Phase I Treatment Plan 
Completed

44%

*HIV/AIDS Bureau (HAB) Performance Measures 
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HCPH is the local public health agency for the Harris County, Texas jurisdiction. It provides a wide variety of public health activities and 

services aimed at improving the health and well-being of the Harris County community.  
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Michael Ha, MBA 
Director, Disease Control & Clinical Prevention Division 
2223 West Loop South  |  Houston, Texas 77027 
Tel: (713) 439-6000  |  Fax: (713) 439-6199 

 
 
 

 

FY 2020 PERFORMANCE MEASURES HIGHLIGHTS 
 

RYAN WHITE GRANT ADMINISTRATION 
 

HARRIS COUNTY PUBLIC HEALTH (HCPH) 

Ryan White Part A 
HIV Performance Measures 

FY 2020 Report 
 

Oral Health Care 
All Providers 

 
 
 

Clinical Chart Review Measures* FY 2018 FY 2019 

100% of oral health clients will have a dental and medical health history (initial 
or updated) at least once in the measurement year 100% 99% 

90% of oral health clients will have a dental treatment plan developed and/or 
updated at least once in the measurement year 99% 100% 

85% of oral health clients will receive oral health education at least once in the 
measurement year 99% 99% 

90% of oral health clients will have a periodontal screen or examination at least 
once in the measurement year 97% 94% 

50% oral health clients will have a Phase 1 treatment plan that is completed 
within 12 months 34% 55% 
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Get the Best Out of Your Dental Care https://www.thebody.com/hiv/how-people-with-hiv-get-best-dental-care

1 of 6 4/7/2025, 2:15 PM
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Abstract

Background With effective antiretroviral therapy, people with HIV (PWH) are living longer and aging; the majority of 

PWH in the United States are now over the age of 50 and in women have gone through the menopause transition. 

Menopause potentiates skeletal bone loss at the spine, hip, and radius in PWH. The alveolar bone which surronds the 

teeth is different than long bones because it is derived from the neural crest. However, few studies have assessed the 

oral health and alveolar bone in middle aged and older women with HIV. Therefore, the objective of this study was to 

evaluate periodontal disease and alveolar bone microarchitecture in postmenopausal women with HIV.

Methods 135 self-reported postmenopausal women were recruited (59 HIV-, 76 HIV + on combination antiretroviral 

therapy with virological suppression) from a single academic center. The following parameters were measured: 

cytokine levels (IFN-γ, TNF-α, IL-1β, IL-2, IL-5, IL-6, IL-7, IL-8, IL-10, IL-12p70, IL-13, IL-17 A, OPG, and RANKL) in gingival 

crevicular fluid, bleeding on probing, probing depth, clinical attachment loss, number of teeth present, alveolar crestal 

height, and alveolar bone microarchitecture.

Results The mean age of participants was 57.04+/-6.25 years and a greater proportion of women with HIV were 

black/African American (HIV + 68.42%, HIV- 23.73%; p < 0.001). There was no significant difference in bleeding on 

probing (p = 0.17) and attachment loss (p = 0.39) between women who were HIV infected vs. HIV uninfected. Women 

with HIV had significantly higher RANKL expression in Gingival Crevicular Fluid (HIV + 3.80+/-3.19 pg/ul, HIV- 1.29+/-

2.14 pg/ul ; p < 0.001), fewer teeth present (HIV + 17.75+/-7.62, HIV- 22.79+/-5.70; p < 0.001), ), lower trabecular number 

(HIV + 0.08+/-0.01, HIV- 0.09+/-0.02; p = 0.004) and greater trabecular separation (HIV + 9.23+/-3.11, HIV- 7.99+/-3.23; 

p = 0.04) compared to women without HIV that remained significant in multivariate logistic regression analysis in a 

sub-cohort after adjusting for age, race/ethnicity, smoking status, and diabetes.

Conclusion Postmenopausal women with HIV have deterioration of the alveolar trabecular bone microarchitecture 

that may contribute to greater tooth loss.

Keywords Periodontal disease, Bone biology, Computed tomography, Women’s health, Alveolar bone

Postmenopausal women with HIV have 
increased tooth loss
Sunil Wadhwa1*, Taylor R. Finn1, Karolina Kister1, Satoko Matsumura2, Michael Levit1, Anyelina Cantos3, Jayesh Shah3, 

Bruno Bohn4, Evanthia Lalla5, John T. Grbic6, Ryan T. Demmer4 and Michael T. Yin3
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Introduction

Prior to the advent of effective antiretroviral therapy 
(ART) used to treat HIV (human immunodeficiency 
virus), people with HIV (PWH) were at risk for greater 
periodontal disease severity compared to the general 
population. [1, 2] Proinflammatory cytokines, such as 
IL-1β, IL-6, and TNF-α, are associated with oral inflam-
mation, periodontitis, and bone resorption, and have 
previously been found in higher abundance in PWH. 
[3] However, a review of the current literature indicates 
widespread use of ART has improved periodontal param-
eters in PWH, which now better match outcomes people 
without HIV. [4]

ART has allowed PWH to experience longer life 
expectancies. [5] With extended life come aging-related 
risk factors and comorbidities, such as bone loss. [6] 
According to data from the National Health and Nutri-
tion Examination Survey 2017–2018, older women have 
a greater prevalence of bone loss and fractures in long 
bones compared to younger women and men. [7] This 
can be attributed to menopause and a decrease in estro-
gen. [8] It is unlclear what the role of estrogen loss dur-
ing menopause plays on the jaw bone. For example, the 
risk of mandibular fracture does not increase with age in 
women [9] and the effect of menopause on the jaw bones 
appears to be site specific. In one study it was shown that 
the thickness of the cortical crestal bone was thinner 
in the posterior maxilla but not in the anterior mxailla, 
anterior mandible and posterior mandible in women over 
the age of 50 compared to women under the age of 50. 
[10]

Older PWH who experience menopause have been 
shown to have greater bone loss than the general popu-
lation. [11] We previously found that postmenopausal 
women with HIV have lower bone mineral density 
than postmenopausal women without HIV, and greater 
longitudinal bone loss [12, 13] In a separate study, we 
confirmed that menopause and HIV infection are inde-
pendently associated with lower bone mineral density 
and have an additive effect on the lumbar spine and total 
hip bone mineral density. [14] However the role of HIV 
infection and menopause on the Jaw bone microarchitec-
ture is unknown.

A recent meta-analyis concluded that postmenopausal 
osteoporosis patients are more likely to suffer from mark-
ers of periodontal disease including increased clinicial 
attachment loss, increased pocket depth and increased 
bleeding on probing. [15] Since postemenopausal women 
with HIV have accelerated skeletal long bone loss, it may 
be possible that they also experience greater alveolar 
bone loss leading to increased severity of periodontal dis-
ease. Therfore, this study aims to evaluate alveolar bone 
microarchitecture and periodontal disease in the post-
menopausal women with and without HIV.

Materials and methods

Study population

This study was approved by the Columbia University 
Irving Medical Center Institutional Review Board (IRB-
AAA5233). Written informed consent was obtained from 
all study subjects. As part of an ongoing study examining 
the mandibular bone microarchitecture in PLWH. Our 
primary outcome was changes in Alveolar crestal height 
levels. Based upon our preliminary data [16], with a sam-
ple size of 120, we will have > 90% power to detect the 
observed effect size of a difference of 0.4  mm between 
HIV + and HIV- postmenopausal women in ACH. 135 
patients were recruited from the dental clinic and Com-
prehensive Health Program clinic at Columbia University 
Irving Medical Center from September 2017 to Decem-
ber 2022; 76 were women with HIV and 59 without HIV. 
Inclusion criteria for the PWH cohort were: (a) self-
reported menopause status, defined as the absence of 
menstrual bleeding for greater than 12 months; (b) 35–70 
years old; (c) HIV-infected as defined by documenta-
tion of a positive antibody test or detectable HIV-1 RNA 
level any time prior to enrollment. In addition, women 
with HIV had to be on combination ART for at least one 
year with virological suppression, have a CD4 count > 100 
cells/μL at time of enrollment, and no opportunistic 
infections within the last six months prior to enrollment.

Inclusion criteria for women without HIV were: (a) 
self-reported menopause status; (b) 35–70 years old; (c) 
a negative HIV antibody test. Exclusion criteria for both 
groups included: (a) current chemo- or immunotherapy; 
(b) antibiotic use in the preceding three months other 
than prophylaxis for opportunistic infections; (c) history 
of bisphosphonate or other osteoporosis therapy; (d) cur-
rent oral contraceptive, hormone therapy (HT), or testos-
terone supplementation.

Blood samples were collected using serum separator 
tubes, separated into serum aliquots, stored at − 80  °C, 
then thawed and batch-analyzed at the Irving Columbia 
University Irving Medical Center Biomarker Laboratory. 
Circulating estrogen levels were measured by Estradiol 
ELISA (Siemens Cat# LKE21).

Periodontal examination

A full-mouth periodontal examination was performed 
on all study participants by calibrated dental examin-
ers using a UNC 15 probe. Probing depth (PD), clinical 
attachment level (CAL), and bleeding on probing (BOP) 
were recorded on all teeth excluding third molars at six 
sites per tooth: mesio-buccal, mid-buccal, disto-buccal, 
mesio-lingual, mid-lingual, and disto-lingual. Periodontal 
status was classified according to the Centers for Disease 
Control and Prevention/American Academy of Periodon-
tology (CDC/AAP) definitions [17]: (1) no/mild peri-
odontitis: neither “moderate” nor “severe” periodontitis; 
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(2) moderate periodontitis: ≥ 2 interproximal sites with 
CAL ≥ 4 mm (not on same tooth) or ≥ 2 interproximal 
sites with PD ≥ 5  mm (not on same tooth); (3) severe 
periodontitis: ≥ 2 interproximal sites with CAL ≥ 6 mm 
(not on same tooth) and ≥ 1 interproximal site with PD 
≥ 5  mm. BOP was recorded as present or absent. All 
missing teeth, excluding third molars, were recorded.

Gingival crevicular fluid (GCF) collection

Gingival crevicular fluid (GCF) samples were collected 
from the distal site of six index teeth: two molars, two 
premolars, and two incisors. The selected teeth included 
the maxillary right first molar (#3), the maxillary left cen-
tral incisor (#9), the maxillary left first premolar (#12), the 
mandibular left first molar (#19), the mandibular right 
central incisor (#25), and the mandibular right first pre-
molar (#28). If any of these teeth were missing, the next 
most anterior tooth in the same quadrant was selected 
and recorded. Supragingival plaque was removed, and 
the gingiva was dried with cotton and an air syringe. Pre-
cut periopaper strips (Oraflow, Smithtown, NY, USA) 
were introduced into the periodontal pocket until mild 
resistance was felt, angled to meet the midpoint of the 
distal surface, and held in place for 30 s. The strips were 
then placed in a single microcentrifuge tube containing 
500 μL of sterile phosphate buffered saline (0.02 M phos-
phate, 0.15 M NaCl, pH 7.5, containing 0.05% Tween 20 
[PBST; Fisher Scientific Co., Fair Lawn, NJ, USA]) and 
the GCF was eluted by centrifugation.

Inflammatory cytokine assays in GCF

Samples were assayed for GCF cytokines (IFN-γ, TNF-a, 
IL-1β, IL-2, IL-5, IL-6, IL-7, IL-8, IL-10, IL-12p70, IL-13, 
IL-17 A, OPG, and RANKL) in pg/ml and in duplicate at 
the Salimetrics SalivaLab (Carlsbad, CA) using an elec-
trochemiluminescence method developed and validated 
for GCF by Salimetrics for all assays except OPG (abcam 
OPG ELISA Kit (ab100617)). Calibration curves were 
generated to determine analyte concentration using a 
mix of standards for assays run in multiplex (IL-1 beta, 
IL-6, IL-8, TNF-a, IFN-γ, IL-2, IL-7, IL-10, IL-12p70). 
The average coefficient of variation for all samples tested 
was < 15%. Sample test volume was 25 μL of GCF per 
determination.

Intraoral radiographs

Study subjects were exposed to a full mouth series of up 
to 11 standardized intraoral radiographs (seven anterior 
periapical radiographs and four posterior bitewing radio-
graphs), taken on the Progeny Preva Unfors-XI (Mid-
mark Corporation, Lincolnshire, Illinois, USA) at 60 kV, 
7.0 mA and time range 0.10–0.16 s at a 20 cm source-to-
skin distance. Alveolar crestal height (ACH) is defined as 
the distance in millimeters between the cementoenamel 

junction (CEJ) and the most coronal part of the alveolar 
crest directly adjacent to the root surface along the long 
axis of the tooth, and measured according to published 
methods. [18] ACH was measured by blinded inves-
tigators in up to 24 teeth at two sites per tooth (mesial 
and distal), excluding third molars and canines. Whole-
mouth mean ACH was calculated by averaging the ACH 
levels in all teeth measured as previously described. [19]

Cone beam computed tomography (CBCT) acquisition

High resolution cone beam computed tomography 
(CBCT) images of the alveolar bone were obtained by a 
Planmeca ProMax 3D Classic CBCT scanner (Planmeca 
Inc., Hoffman Estates, Illinois, USA) at 84 kVp, 8  mA, 
and 15  s scan time. The manufacturer’s standard high-
resolution scanning protocol was used to acquire an 
80 × 42 × 68 mm region at a nominal isotropic resolution 
of 100  μm. Participants were positioned in the scanner 
and secured using a temporal bone support and chin rest 
to reduce motion artifacts, and instructed to occlude on 
the posterior dentition in the position that provided the 
best fit. The aim was to obtain maximum occlusion.

To analyze the alveolar bone, 60 consecutive sections 
without intersection gaps were stacked after skipping 
the first 40 consecutive sections posterior to the open-
ing of the mental foramen (Fig.  1). The region of inter-
est included the trabecular and cortical bone, taken as 
the negative ROI from isolated trabecular bone. Skyscan 
Ctan Software (Bruker Corporation, Billerica, MA, USA) 
was used to isolate the ROI, convert to binary image form 
via local thresholding, and perform 3D microstructure 
evaluation. Parameters of interest included trabecular 
bone volume fraction (BV/TV), trabecular thickness, 
trabecular number, trabecular separation, cortical BV/
TV, cortical thickness, and cortical porosity as previously 
described. [20]

Statistical methods

Statistical analyses were conducted in R (4.2.2). Par-
ticipant demographics and clinical characteristics were 
summarized for the study cohort and by HIV status. 
Variation in participant characteristics across HIV status 
were tested with F-statistics from type III ANOVA mod-
els or Chi Squared tests, as appropriate.

Univariable and multivariable linear regression mod-
els were used to investigate differences in odds of peri-
odontitis across HIV status. All regression models were 
adjusted for participant age, race/ethnicity (black/His-
panic), smoking status, and history of type 2 diabetes. 
Adjusted analyses were only conducted in a subset of the 
cohort, excluding those with missing co variates and of 
white race, due to no HIV cases among participants who 
were white. We have complied with the STROBE guide-
lines for human observational studies.
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Results

The rationale of this cross sectional study was to exam-
ine periodontal disease activity and alveolar bone 
microarchitecture in postmenopausal women with and 
without HIV. A total of 135 postmenopausal women were 
recruited for the study (76 HIV+, 59 HIV-) with an aver-
age age of 57.04+/-6.25 years old (HIV + 56.95+/-5.06 yrs/
old, HIV- 57.15+/-7.56 years/old; p = 0.85). Postmeno-
pausal women with HIV had been on cART for a aver-
age of 17.79 +/- 7.4 years. There were significantly more 
black women (HIV + 68.42%, HIV-23.73%) and no white 
women (HIV + 0%, HIV- 20.34%) in the group with HIV 
(p < 0.001) (Table 1).

PWH have fewer teeth but similar periodontal disease 

activity

Postmenopausal women with HIV had significantly fewer 
teeth (HIV + 17.75+/-7.62 teeth, HIV- 22.79+/-5.70 teeth; 
p < 0.001) than postmenopausal women without HIV, 
with a maximum of 28 teeth present, excluding third 
molars. However, there was no significant differences in 
mean PD, CAL, or % BOP between HIV groups (Table 1).

PWH have increased GCF markers of bone resorption

GCF levels of IFN-γ, TNF-a, IL-1β, IL-2, IL-5, IL-6, 
IL-7, IL-8, IL-10, IL-12p70, IL-13, IL-17  A (pg/ml), and 
OPG were similar in the two groups. GCF RANKL 
expression was significantly higher in women with HIV 
(HIV + 3.80+/-3.19 pg/ml, HIV- 1.29+/-2.14 pg/ml; 
p = 0.0002) (Table 1).

PWH have increased alveolar bone loss and 

microcrhitectural alterations

Two-dimensional intraoral radiographs revealed 
that mean ACH was greater in women with HIV 
(HIV + 3.26+/-1.28  mm, HIV- 2.72+/-1.01  mm; p = 0.01) 

than women without HIV, where higher values indicate 
greater alveolar bone loss (Table 1).

Three-dimensional CBCT analysis of the microar-
chitecture of the alveolar bone surrounding the mental 
foramen region of the mandible revealed that women 
with HIV had significantly greater trabecular thickness 
(HIV + 7.25+/-1.25, HIV- 6.24+/-1.78; p < 0.001), lower 
trabecular number (HIV + 0.08+/-0.01, HIV- 0.09+/-0.02; 
p = 0.004), greater trabecular separation (HIV + 9.23+/-
3.11, HIV- 7.99+/-3.23; p = 0.04), greater cortical BV/
TV (HIV + 99.18+/-1.38, HIV- 98.53+/-1.8; p = 0.04), and 
lower cortical porosity (HIV + 0.82+/-1.38, HIV- 1.47+/-
1.8; p = 0.04) compared to women without HIV (Table 1; 
Fig. 2).

Multivariate logistic regression analysis on sub-cohort

Multivariate logistic regression was performed on a sub-
cohort. The 12 white participants without HIV and nine 
other participants with missing diabetes and/ or smok-
ing status were not included in this analysis, resulting 
in a total of 114 sub-cohort participants from 135 total 
participants. In an unadjusted analysis of the sub-cohort, 
RANKL (p = 0.001), mean PD (p = 0.045), number of teeth 
present (p = 0.002), trabecular thickness (p = 0.024), tra-
becular number (p = 0.015), cortical BV/TV (p = 0.038), 
and cortical porosity (p = 0.038) were significantly all dif-
ferent between women with and without HIV (Fig.  3). 
After adjusting for age, race/ethnicity (black/Hispanic), 
smoking status, and diabetes, RANKL (p < 0.0001), mean 
PD (p = 0.017), number of teeth present (p = 0.012), tra-
becular number (p = 0.009), and trabecular separation 
(p = 0.044) remained significant.

Discussion

The effects of HIV infection on the alveolar bone and 
periodontal disease in women who have undergone 
the menopause transition is unknown. Therfore in this 

Fig. 1 3-Dimensional cone beam reconstruction of lateral view of the mandible depicting the region of interest boundaries
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study we examined the alveolar bone microarchitecture 
by cone beam tomography, assessed gingival crevicular 
fluid cytokines and perfomed a periodontal examination 
in postmenopausal women with and without HIV. We 
found similar to other studies [4] that there was no dif-
ference in periodontal disease activity (BOP and CAL) in 
postmenopasal women with and without HIV. However, 
we did find that postmenopausal women with HIV in our 
study have on average four to five fewer teeth present 
than women without HIV.

In contrast, in an older oral substudy of the Women’s 
Interagency HIV Study (WIHS), they found that women 
with HIV had increased attachment loss, increased 
pocket depth and one fewer tooth present compared to 
women without HIV. [21, 22] The difference in the results 
between our study and the WIHS-Oral substudy could be 
attributed to age and menopausal status. The average age 
of participants in our study was 55 years old, whereas the 
average age in the WIHS-oral substudy was 37 years old 
at baseline. [22] Since the average age of menopause is 50 
years old [23], it could be suggested that the menopause 
transition potentiates periodontal disease [24] in PWH. 
This may cause the teeth with periodontal disease to be 
extracted during the menopause transition in women 
with HIV resulting in less teeth present but better aver-
age attachment loss in postmenopausal women with HIV.

 [14 After an adjusted analysis in our study, we found 
that postemenopasal women with HIV had a decrease in 
trabecular number and an increase in trabecular spac-
ing compared to postmenopausal women without HIV. 
Although the association between alveolar bone micro-
architecture and tooth loss, periodontal disease, or dental 
implant survival is not well-defined [25–27], decreased 
trabecular number and increased trabecular spacing at 
the spine and radius have been shown to increase frac-
ture risk. [28] It can be suggested that these parameters 
produce a similar mechanism in alveolar bone, but future 
longitudinal studies are needed to determine any such 
relationships.

This study found that after an adjusted analysis, GCF 
RANKL levels remained significantly higher among in 
women with HIV. RANKL is the major cytokine involved 
in periodontal disease-associated alveolar bone resorp-
tion. [29] We have previously found that the oral micro-
biome in postmenopausal women with HIV with severe 
periodontal disease was enriched with bacteria harboring 
lipopolysaccharides (LPS) compared to postmenopausal 
women with HIV without severe periodontal disease. 
[30] LPS are believed to play a major role in mediating 
periodontal disease-associated alveolar bone loss by in 
part increasing RANKL expression. [31] Therefore, it 
could be suggested that the increased RANKL levels seen 
in HIV infection contribute to alveolar bone deteriora-
tion seen in PWH.F
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Another explanation for fewer teeth among PWH is 
decreased dental care utilization, 19% of women with 
HIV in the US reported unmet dental needs [32] as a 
result of bias and/or barriers felt in seeking oral health-
care. Recent studies have shown that the majority of den-
tists are still uncomfortable providing dental care PWH, 
which may delay care and treatment. [33] PWH also con-
tinue to report high levels of stigmatizing and discrimi-
natory attitudes and behavior in the dental setting, which 
were strongly associated with the avoidance of dental 
care. [34] The results of this study add to the literature a 
better understanding of the impact of aging and meno-
pause on PWH, and effects on alveolar bone. It brings to 
light the need for PWH to have greater access to regular 
dental care in order for this vulnerable population to be 
better served by the medical community.

The World Health Organization has identified that 
keeping a functional, esthetic, and natural dentition of 
21 or more teeth during one’s lifetime should be oral 
health treatment goal for everyone. [35] In our study we 
found that middle aged women with HIV living in New 
York city had on average < 18 teeth present. It is gener-
ally accepted that People living with HIV on Antiretro-
viral therapy have accelerated biological aging. [36, 37] 
In a recent review, it has been suggested that the charac-
teristics of biological aging-cellular senescence, stem cell 
exhausation and immunoaging are also involved in main-
taining periodontal homeostasis leading to increased 
tooth loss in subjects whose biological age at baseline is 
higher than their chronological age. [38] Other studies 
have shown that as people with HIV get older they are 
more likely to develop moderate to severe periodontal 
disease [39] and have increased tooth loss. [40] Therefore 

in order to maintain a functional dentition (> 20 teeth 
present) in peole with HIV throughout their lifetime, it is 
important to aggressively treat periodontal disease earlier 
to prevent future tooth loss as they potentially undergo 
accelerated biological cellular aging in the periodontal 
complex.

Conclusion

Postmenopausal women with HIV have higher GCF 
RANKL levels and deterioration of the alveolar trabecu-
lar bone microarchitecture that may contribute to the 
observed greater tooth loss.

Limitations

The sample size of the study was small which makes it 
difficult to extrapolate our data to the entire PWH popu-
lation. Postmenopausal status was self-reported and not 
confirmed by longitudinal estradial levels, so there is a 
chance of misclassification, especially in people under 
the age of 40. The race/ethnicity of recruited participants 
was biased and more representative of people attending a 
New York City HIV clinic and dental clinic than the gen-
eral population.

Fig. 2 Representative Cone Beam 3-D images of the original mandibular alveolar bone and the trabecular and cortical compartments from people with 

HIV (PWH) and HIV-negative controls
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Wearing dentures may slow cognitive
decline
Denture use may protect against cognitive decline among older adults with tooth loss, emphasizing
the potential importance of prosthodontic rehabilitation in maintaining brain health, reports a study
published in Aging Medicine.

By — Ava Barros

Jan 14th, 2025

Denture use may protect against cognitive decline among older adults with
tooth loss, emphasizing the potential importance of prosthodontic
rehabilitation in maintaining brain health. This study was recently published
in Aging Medicine.

Wearing dentures may slow cognitive decline | DrBicuspid.com https://www.drbicuspid.com/print/content/15711366

1 of 2 4/7/2025, 1:46 PM

Furthermore, the findings support the connection between oral health and
brain aging, the authors wrote.

"We found that denture use was associated with better cognitive function at
baseline and a slower rate of cognitive decline over time among dentate
participants," wrote the authors, led by Xiang Qi of the New York University
Rory Meyers College of Nursing (Aging Med, December 23, 2024).

Dementia is influenced by modifiable factors such as tooth loss and
impaired mastication that are linked to cognitive impairment and reduced
brain activity. This study examined the relationship between denture use
and cognitive health among Chinese older adults, they wrote.

The 10-year cohort study analyzed data from 27,708 adults age 65 and
older in the Chinese Longitudinal Healthy Longevity Survey from 2008 to
2018, assessing cognitive function using the Mini-Mental State Examination
(MMSE). The MMSE evaluated six cognitive domains, including orientation,
registration, attention, language, memory, and visuospatial ability.
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Using linear mixed-effect models, the relationship between denture use,
baseline cognitive function, and cognitive decline, adjusting for
sociodemographic, behavioral, and health factors, was examined.
Subgroup analyses explored variations in associations among dentate
individuals with differing tooth loss levels, they wrote.

Dentate participants with dentures had better baseline cognitive function (β
= 1.032; 95% confidence interval [CI], 0.813 to 1.251; p < 0.001) and a
slower annual cognitive decline (β = 0.127; 95% CI, 0.047 to 0.206; p <

Wearing dentures may slow cognitive decline | DrBicuspid.com https://www.drbicuspid.com/print/content/15711366

2 of 2 4/7/2025, 1:46 PM

0.01) compared to non-denture users.

Among edentulous participants, denture use was linked to higher baseline
cognitive function (β = 3.063; 95% CI, 2.703-3.423; p < 0.001) but showed
no significant association with cognitive decline rate (β = 0.011; 95% CI,
-0.082 to 0.105; p = 0.818). The findings were consistent across dentate
subgroups with varying levels of tooth loss, they wrote.

The study, however, had limitations. Using interview questionnaires to
assess dental status, health behaviors, and health status may have
introduced recall bias, the authors added.

"The findings of our study indicate that denture use is associated with
better baseline cognitive function and a slower rate of cognitive decline
among Chinese older adults with partial tooth loss," they concluded.

Source URL: https://www.drbicuspid.com/dental-specialties/smile-design/dentures/article/15711366/
wearing-dentures-may-slow-cognitive-decline
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Oral health: integral component of overall health and
important determinant of ageing
Lancet Healthy Longev2024;

5: 100641
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Considerable research has focused on the role of oral
health in overall health and the ageing process.1 Oral
health and periodontal disease have been linked
with conditions such as Alzheimer’s disease, cancer,
cardiovascular diseases, diabetes, inflammatory bowel
disease, osteoporosis, pneumonia, and rheumatoid
arthritis.2 Additionally, the association between poor
oral health, periodontal disease, and increased mortality
and frailty is well documented.3 Furthermore, poor oral
health or oral frailty is associated with the development
of physical frailty, physical disability, and systemic
comorbidities.4

Fewer teethor severe tooth loss are key factors in the oral
frailty index.3,4 Owing to the differences in health-care
systems,5 socioeconomic status, and societal values
across regions, the prevalence and distribution of tooth
loss or poor oral health conditions can differ across
countries and continents.6 Possible mechanisms linking
poor oral health to an increased mortality risk include
exacerbated immune responses or infection due to oral
microbial dysbiosis, unresolved chronic inflammation,
nutritional deficiencies, physical frailty, difficulties in social
interactions that might make seeking oral care more
challenging,7 and disruptions tomental wellbeing.1,2 A new
perspective advocating for a systems approach to ageing
biology has been suggested—namely, the integrative
emergence of hierarchical organisation, network dynam-
ics, and resilience.8 The relationship between oral health
and the development of frailty or functional disability,
particularly in ageing populations, requires further study.
Four categories of oral frailty indicators have been descri-
bed and associated with systemic outcomes: oral health
status deterioration; decline in oral motor skills; chewing,
swallowing, and saliva disorders; and oral pain.3 However,
high-quality research examining these factors in relation to
functional disability and mortality within the same study
cohort is scarce.1

The study by T Abe1 in The Lancet Healthy Longevity
addresses this gap with a thorough investigation into the
role of four key oral health factors—namely, masticatory
function, oral hygiene, number of remaining teeth, and
periodontal status—in predicting functional disability and
mortality among older Japanese individuals. Their findings
www.thelancet.com/healthy-longevity Vol 5 November 2024
indicate that various aspects of oral health, including the
number of remaining teeth, objective and subjective
masticatory performance, periodontal disease status,
functional dysphagia, tongue mobility, articulation dis-
order, oral hygiene, decayed teeth, and denture
inadaptation, greatly influence the onset of functional
disability and the overall risk of mortality. Notably,
objective masticatory performance emerged as a crucial
factor for survival, suggesting that chewing ability plays an
important role in maintaining overall health in older
adults. A key strength of this study is its use of robust
methods, including the use of large sample sizes, survival
analyses, and the population-attributable fraction to
quantify the effect of various oral health factors on major
health outcomes within the same cohort. Importantly,
such parallel and systematic comparisons of potential
effects and risks of various oral health factors on functional
disability and mortality have not been performed before.1

Reports based on data from the US National Health and
Nutrition Examination Survey support these findings by
indicating that participants with fewer remaining teeth
had lower femoral head bone mineral density, increased
risks of hip fracture, and higher disease-specific and
all-cause mortality.9 Moreover, National Health and
Nutrition Examination Survey participants (age range
20–85 years) with unsatisfactory oral health behaviours
and conditions (such as infrequent dental visits, infrequent
flossing habits, and subjective poor oral health) also faced
higher risks of all-cause mortality, independent of their
baseline health comorbidities and the number of remain-
ing teeth.10 Female health-care providers older than
70 years in the Women’s Health Study also showed a
strong correlation between self-rated poor oral health
and heightened risks of systemic conditions, such as
cardiovascular diseases, stroke, diabetes, and osteoporosis.10

The observational nature of these reports limits the
ability to establish causality.1,3,10 Although noteworthy, the
findings might not be generalisable beyond the specific
study populations, highlighting the need for further
research, particularly in diverse populations and through
interventional studies. Nevertheless, the implications for
clinical practice are substantial, as these studies suggest
that comprehensive oral health assessments should
1

http://crossmark.crossref.org/dialog/?doi=10.1016/j.lanhl.2024.100641&domain=pdf
https://doi.org/10.1016/j.lanhl.2024.100641
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become a routine part of overall health care. Interventions
that improve oral function, maintaining adequate denti-
tion and treating periodontal disease, could be beneficial in
preventing or delaying the onset of frailty. By focusing
on preventive measures and treatments that enhance
masticatory performance and address other key oral health
issues in young and middle-aged adults, health-care
providers could reduce the risk of disability and mortality
in ageing populations.
In summary, oral health should be considered an integral

component of the overall health-care system and an
important factor in assessing ageing. Using clinical tooth
loss data, objective masticatory function, or subjective
self-assessments of oral health in large-scale studies might
help to understand the connections between oral and
systemic health and provide deeper insights into oral
frailty. Oral health conditions could be potential risk factors
for physical frailty or functional disability. The importance
of oral health for overall wellbeing and longevity should be
emphasised.

I declare no competing interests.
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