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Abstract

Background
Polyendocrine metabolic ovarian syndrome (PMOS) carries a substantial cardiometabolic burden, but its
distribution across composite lipid/glycemic indices, capture by conventional global cardiovascular risk
scores, and relationship to PMOS phenotype and hyperandrogenism severity remain incompletely
characterized, particularly in Sub-Saharan Africa. We examined the cardiometabolic risk profile of
Cameroonian women with PMOS, its association with phenotype, and its relationship to hirsutism
severity.

Methods
We conducted a descriptive analytical cross-sectional study with prospective data collection over six
months (January–June 2026) in two referral hospitals in Yaoundé, enrolling 69 women aged 18–45 with
PMOS diagnosed by Rotterdam (2003) criteria. Four cardiometabolic indices — triglyceride-glucose
(TyG) index, atherogenic index of plasma (AIP), LDL/HDL-cholesterol ratio, and non-HDL cholesterol —
were categorized using standard thresholds, and the Framingham 10-year cardiovascular risk score was
calculated for comparison. Phenotype (A vs. non-A) and metabolic syndrome association was assessed
by logistic regression. Hirsutism severity (modified Ferriman–Gallwey, mFG) was correlated with the four
indices using Spearman's and partial correlation adjusting for BMI.

Results
A high-risk AIP (> 0.21) was present in 53.6% of participants and elevated non-HDL cholesterol (≥ 130
mg/dL) in 66.7%, while probable insulin resistance by TyG (> 8.5) occurred in 23.2% and an elevated
LDL/HDL ratio (> 3.5) in 8.7%. The Framingham score classified 98.6% as mild risk (< 10%), reflecting the
cohort's young age rather than absent cardiometabolic burden. Metabolic syndrome was present in
43.5% (30/69); women with complete Rotterdam phenotype (A) had higher odds of metabolic syndrome
than non-A phenotype (49.0% vs. 27.8%), though not significant (OR = 2.50, 95% CI 0.78–8.04, p = 0.124).
Among 61 participants with recorded mFG scores, none of the four indices correlated significantly with
hirsutism severity (Spearman ρ 0.10–0.23, all p ≥ 0.075), remaining non-significant after BMI adjustment.

Conclusion
Cameroonian women with PMOS carry a substantial cardiometabolic burden poorly captured by a
conventional, age-driven global risk score, trending toward greater severity in the complete (Phenotype
A) presentation, though not significantly in this cohort. Hirsutism severity was not associated with this
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burden. These findings support routine use of composite lipid/glycemic indices, rather than global age-
based risk scores or hirsutism severity alone, applied uniformly across PMOS phenotypes.

Background
Polyendocrine metabolic ovarian syndrome (PMOS) previously known as polycystic ovary syndrome
affects about one of every 8 women in the world[1]. The term PCOS is misleading, as it emphasizes
ovarian cysts, a feature that is neither universal nor pathognomonic while overshadowing the syndrome's
broader endocrine and metabolic dimensions. This mismatch between name and pathophysiology
contributes to diagnostic delay, fragmented clinical management, and patient stigma, and further limits
how the condition is framed in research and policy contexts. Beyond its reproductive manifestations with
oligo-anovulation, hyperandrogenism, and infertility, PMOS carries a substantial and often under-
recognized metabolic burden. Insulin resistance is now considered a central pathophysiological feature
of the syndrome, present in the majority of affected women regardless of body weight, and drives
downstream abnormalities spanning glucose homeostasis, lipid metabolism, blood pressure regulation,
and body fat distribution[2, 3].

This metabolic burden is multidimensional: it manifests clinically, through hypertension, obesity, and
cutaneous markers of insulin resistance such as acanthosis nigricans, and biochemically, through
dyslipidemia [4, 5], dysglycemia, and composite indices such as the triglyceride-glucose (TyG) index and
the atherogenic plasma index (AIP), both of which have emerged as accessible, low-cost surrogates for
insulin resistance and atherogenic risk in settings where direct assays (HOMA-IR, fasting insulin) remain
difficult to access [6–8].

Because androgen excess is hypothesized to contribute mechanistically to these metabolic
derangements through effects on visceral adiposity, hepatic lipid handling, and insulin signalling, it has
been suggested that the clinical severity of hyperandrogenism, most readily assessed at the bedside via
the modified Ferriman–Gallwey (mFG) score, could itself serve as a simple clinical marker of
cardiometabolic risk in PMOS, and prior work has specifically examined the association between the
mFG score and metabolic syndrome [9]. Evidence for this relationship is, however, mixed: other studies
find that androgen markers assessed clinically (via the mFG score) and biochemically (via lipid and
androgen assays) segregate largely independently, with the mFG score showing no significant
association with hyperandrogenism status despite triglycerides and androgens themselves being
correlated [10]. Clarifying whether hirsutism severity tracks with cardiometabolic risk has direct clinical
relevance in resource-limited settings, where it could either justify prioritizing metabolic screening in
women with more severe hyperandrogenism or, if no such relationship exists, reinforce the need for
universal screening regardless of androgenic phenotype.

In Cameroon, prior work has established the prevalence and phenotypic distribution of PMOS among
women attending gynaecological clinics in Yaoundé [11], and has explored insulin sensitivity [12] in
affected women. However, whether hirsutism severity tracks with cardiometabolic risk in this population
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has not been examined, and a comprehensive description spanning the sociodemographic, clinical, and
biochemical metabolic profile of this population, bringing together anthropometric, blood pressure,
cutaneous, and biochemical findings in a single, integrated picture, has not previously been reported.
This study aimed to characterize the cardiometabolic risk profile of Cameroonian women with PMOS
using composite indices and a conventional global risk score, to test whether this risk is associated with
PMOS phenotype, and to determine whether hirsutism severity itself tracks with cardiometabolic risk
indices, as a basis for informing routine metabolic screening practices in this population.

Methods

Study type, population, and setting
We conducted a descriptive analytical cross-sectional study with prospective data collection over a six-
month period, from January to June 2026, in two referral hospitals in Yaoundé: the Yaoundé
Gynaecology, Obstetrics and Paediatrics Hospital and the Catholic Mother and Child Hospital Deo
Gratias. Biochemical analyses were performed at the PRIMA SARL Laboratory. The study population
consisted of women aged 18–45 years diagnosed with polyendocrine metabolic ovarian syndrome
(PMOS) who consulted in the gynaecology and/or endocrinology departments during the study period.

Eligibility criteria and sampling
Of 102 women with PMOS identified during the study period, 95 had available contact information; 83
were successfully contacted, of whom 4 declined and 8 were unavailable. Of the 71 initially enrolled, 2
were excluded (pregnancy, n = 1; early postpartum, n = 1), leaving 69 women in the final analysis. Eligible
participants met the Rotterdam (2003) diagnostic criteria for PMOS[13] and provided informed consent;
pregnancy, breastfeeding, severe chronic illness, and cognitive impairment were exclusion criteria. This
was an exhaustive sample of eligible PCOS patients at the centers of study over the study period.

Data collection and laboratory procedures
This study was conducted in accordance with the Declaration of Helsinki. Ethical approval was obtained
from the Institutional Ethics Committee of the Université des Montagnes (Authorization No.
2026/062/UdM/PR/CEAQ) and the Institutional Ethics Committee for Human Health Research (CIERSH)
of the Yaoundé Gynaeco-Obstetric and Pediatric Hospital (Authorization No. 369/CIERSH/DM/2026),
with administrative authorizations from participating hospitals and laboratories. Administrative
authorization to conduct the study at the Catholic Mother and Child Hospital Deo Gratias (Emana) was
granted by Afrique Future, the humanitarian organization responsible for the hospital, on 26 January
2026. Each participant underwent a structured interview capturing sociodemographic characteristics,
gynaeco-obstetric history, personal and family medical history, and lifestyle/toxic habits, followed by
clinical examination including anthropometry (weight, height, waist circumference), 24-hour ambulatory
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blood pressure monitoring, and assessment of acanthosis nigricans severity at the nape of the neck and
axillae, with hirsutism assessed using the modified Ferriman–Gallwey (mFG) score[9].

Venous blood (10 mL) was drawn by antecubital venipuncture under aseptic conditions after a minimum
12-hour fast, and distributed into a dry tube (lipid profile) and a fluoride tube (fasting glucose). Samples
were transported to the laboratory in a cold box within 2 hours of collection and centrifuged at 3,000 rpm
for 5 minutes to separate serum. Fasting glucose, total cholesterol, and triglycerides were measured by
enzymatic colorimetric methods (glucose oxidase-peroxidase for glucose, read at 500 nm; cholesterol
esterase-oxidase-peroxidase for total cholesterol, read at 510 nm; lipase-based hydrolysis with a
peroxidase-coupled endpoint for triglycerides, read at 500 nm), each run against a reagent blank and
calibrator. HDL-cholesterol was measured after phosphotungstic acid-magnesium chloride precipitation
of apolipoprotein-B-containing lipoproteins, with the same enzymatic method applied to the supernatant
(read at 578 nm); LDL-cholesterol was calculated using the Friedewald formula (valid for triglycerides < 
340 mg/dL). The TyG index was calculated as ln[fasting triglycerides (mg/dL) × fasting glucose
(mg/dL)/2], and the atherogenic plasma index (AIP) as log₁₀[triglycerides (mg/dL)/HDL-cholesterol
(mg/dL)][14, 15]. Two further lipid-derived indices were calculated for the hirsutism-cardiometabolic risk
analysis: the LDL/HDL-cholesterol ratio (LDL-cholesterol ÷ HDL-cholesterol) and non-HDL cholesterol
(total cholesterol − HDL-cholesterol), both simple, assay-free markers of atherogenic risk requiring no
additional laboratory measurement beyond the standard lipid panel.

Definitions and statistical analysis
Hypertension was defined using the final ambulatory blood pressure monitoring status (permanent,
controlled, or masked hypertension classified as hypertensive; white-coat hypertension and
normotension classified as non-hypertensive). Fasting glucose and lipid profile values were categorized
per WHO thresholds (normoglycemia < 100 mg/dL; impaired fasting glucose 100–125 mg/dL; diabetes ≥ 
126 mg/dL). Triglycerides were considered elevated at ≥ 150 mg/dL, HDL-cholesterol low at < 50 mg/dL,
LDL-cholesterol elevated at ≥ 130 mg/dL, and total cholesterol elevated at ≥ 200 mg/dL.

PMOS phenotypes were classified according to the three Rotterdam (2003) diagnostic criteria recorded
for each participant (clinical or biological hyperandrogenism, ovulatory dysfunction, and polycystic
ovarian morphology on ultrasound): Phenotype A = all three criteria present; Phenotype B = 
hyperandrogenism and ovulatory dysfunction without polycystic morphology; Phenotype C = 
hyperandrogenism and polycystic morphology without ovulatory dysfunction; Phenotype D = ovulatory
dysfunction and polycystic morphology without hyperandrogenism (non-hyperandrogenic). For the
metabolic syndrome analysis, Phenotype A was compared against the three non-A phenotypes
combined; this dichotomization was adopted both because the individual B, C, and D subgroups were too
small (n = 5, 7, and 6, respectively) to support statistically meaningful separate comparisons, and
because Phenotype A, representing the complete Rotterdam triad, is consistently identified in the
literature as the most metabolically severe phenotype [18], making an A-versus-non-A grouping both
analytically tractable and clinically interpretable.
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Metabolic syndrome was defined using the 2009 Harmonized criteria (≥ 3 of the following 5: abdominal
obesity [waist circumference ≥ 80 cm], elevated blood pressure [≥ 130/85 mmHg] or treated/known
hypertension, elevated fasting glucose [≥ 100 mg/dL] or known diabetes, hypertriglyceridemia [≥ 150
mg/dL], and low HDL-cholesterol [< 50 mg/dL]). For descriptive purposes, each of the four
cardiometabolic indices was additionally categorized: the TyG index as < 8.0 (insulin resistance unlikely),
8.0–8.5 (moderate risk), or > 8.5 (probable insulin resistance); the AIP as ≤ 0.11 (low), 0.11–0.21
(moderate), or > 0.21 (high) risk; the LDL/HDL-cholesterol ratio as < 2.5 (low), 2.5–3.5 (moderate), or > 
3.5 (high) risk; and non-HDL cholesterol as ≤ 100 mg/dL (low), 100–129 mg/dL (moderate), or ≥ 130
mg/dL (high) risk. The association between PMOS phenotype (Phenotype A vs. non-A) and metabolic
syndrome was assessed by univariate logistic regression, fitted by maximum likelihood (iteratively
reweighted least squares).

As a global comparator, the Framingham General Cardiovascular Disease 10-year risk score was
calculated for each participant using the lab-based, sex-specific algorithm of D'Agostino et al. (2008)[17],
incorporating age, total cholesterol, HDL-cholesterol, systolic blood pressure, antihypertensive treatment
status, current smoking, and diabetes status. Risk was categorized as mild (< 10%), moderate (10 to < 
20%), or severe (≥ 20%), consistent with conventional Framingham risk strata.

For the primary analysis, the continuous mFG score was correlated with each of the four
cardiometabolic indices (TyG index, AIP, LDL/HDL ratio, non-HDL cholesterol) using Spearman's rank
correlation coefficient (ρ), given the non-normal distribution of the mFG score (Shapiro–Wilk p = 0.006).
Partial Spearman correlations adjusting for BMI were additionally computed to account for potential
confounding by adiposity. A post-hoc power calculation determined the minimum correlation coefficient
detectable with 80% power at the achieved sample size.

Statistical analyses were performed using SPSS version 26. Data are presented as frequencies and
percentages for categorical variables and as mean±standard deviation or median [interquartile range] for
continuous variables, as appropriate to their distribution.

Patient and Public Involvement
Patients and members of the public were not involved in the design, conduct, reporting, or dissemination
of this study. Their role was limited to participation as study subjects. Future research in Cameroon may
benefit from involving patient advocacy groups and community representatives in study design and
dissemination to enhance relevance and impact.

Results

Cardiometabolic risk profile of the cohort
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Table 2 presents the distribution of each cardiometabolic index across its own specific, clinically defined
risk categories in the full cohort (n=69). A high-risk atherogenic index of plasma (AIP >0.21) was the
most prevalent biochemical abnormality, found in 53.6% of participants, and elevated non-HDL
cholesterol (≥130 mg/dL) was present in 66.7%. Probable insulin resistance by the TyG index (>8.5) was
found in 23.2% of the cohort, while an elevated LDL/HDL ratio (>3.5) was comparatively uncommon
(8.7%). For a global comparator, the Framingham General Cardiovascular Disease 10-year risk score was
also calculated for each participant. Nearly all participants fell in the mild risk category (<10%, 98.6%),
reflecting the cohort's young age; only one participant (1.5%) had a severe 10-year risk (≥20%),
illustrating that this widely used, age-driven global risk formula does not capture the elevated
cardiometabolic burden already detectable through the composite lipid/glycemic indices above.
Metabolic syndrome, the most widely recognized composite cardiometabolic diagnosis, was present in
43.5% of the cohort (30/69)

Table 2. Categorical distribution of cardiometabolic risk indices in the study population (N=69)

Cardiometabolic index Risk category n %

TyG index <8.0 (insulin resistance unlikely) 21 30.4

  8.0–8.5 (moderate risk) 32 46.4

  >8.5 (probable insulin resistance) 16 23.2

AIP ≤0.11 (low risk) 21 30.4

  0.11–0.21 (moderate risk) 11 15.9

  >0.21 (high risk) 37 53.6

LDL/HDL ratio <2.5 (low risk) 41 59.4

  2.5–3.5 (moderate risk) 22 31.9

  >3.5 (high risk) 6 8.7

Non-HDL cholesterol (mg/dL) ≤100 (low risk) 1 1.4

  100–129 (moderate risk) 22 31.9

  ≥130 (high risk) 46 66.7

Framingham 10-year CVD risk* (n=69) Mild (<10%) 68 98.6

  Moderate (10–<20%) 0 0.0

  Severe (≥20%) 1 1.4

Metabolic syndrome Present (≥3 of 5 criteria) 30 43.5

  Absent 39 56.5
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TyG = triglyceride-glucose index; AIP = atherogenic index of plasma (Dobiásová's classification). LDL/HDL
ratio and non-HDL cholesterol categorized as described in Methods. *Framingham General Cardiovascular
Disease 10-year risk score (D'Agostino et al., 2008), lab-based sex-specific algorithm incorporating age, total
cholesterol, HDL-cholesterol, systolic blood pressure, antihypertensive treatment, smoking, and diabetes
status[17]. Metabolic syndrome defined per the 2009 Harmonized criteria( ≥3 of 5: abdominal obesity,
elevated blood pressure or treatment, elevated fasting glucose or known diabetes, hypertriglyceridemia, low
HDL-cholesterol)

PMOS phenotype and metabolic syndrome
Table 3 presents the univariate logistic regression of PMOS phenotype (Phenotype A vs. the three non-A
phenotypes combined) predicting metabolic syndrome and, separately, each of the four individual
cardiometabolic indices and metabolic syndrome (dichotomized at the high-risk threshold defined in
Table 2). Women with Phenotype A had higher odds of metabolic syndrome than those with a non-A
phenotype (49.0% [25/51] vs. 27.8% [5/18]), though this did not reach statistical significance (OR = 2.50,
95% CI 0.78–8.04, p = 0.124). In contrast, none of the four individual indices showed a meaningful
association with Phenotype A (all OR 0.68–1.71, all p≥0.53), suggesting that this modest, non-significant
trend toward higher metabolic syndrome in Phenotype A is not attributable to any single dominant
component but instead reflects, at most, a diffuse aggregate effect across the composite outcome.

Table 3. Univariate logistic regression: PMOS phenotype (A vs. non-A), metabolic syndrome, and
individual cardiometabolic risk indices

Outcome OR 95% CI p-value

Metabolic syndrome 2.50 0.78–8.04 0.124

TyG index >8.5 (probable IR) 1.71 0.43–6.87 0.533

AIP >0.21 (high risk) 0.90 0.31–2.65 1.000

LDL/HDL ratio >3.5 (high risk) 0.68 0.11–4.08 0.647

Non-HDL cholesterol ≥130 mg/dL (high risk) 1.00 0.32–3.13 1.000

OR = odds ratio; CI = confidence interval. Logistic regression fitted by maximum likelihood (iteratively
reweighted least squares); Wald 95% CI and p-value reported. Non-A phenotypes (B, C, D combined) serve
as the reference category throughout. High-risk thresholds for the individual indices are as defined in Table
2 (TyG index >8.5; AIP >0.21; LDL/HDL ratio >3.5; non-HDL cholesterol ≥130 mg/dL).

Because Phenotypes B and C, like Phenotype A, both require the presence of hyperandrogenism (only
Phenotype D does not), the non-A comparison group above is not a clean hyperandrogenic vs. non-
hyperandrogenic contrast: 12 of the 18 non-A women (Phenotypes B and C combined) are themselves
hyperandrogenic, and only 6 (Phenotype D) are not. As a sensitivity analysis, we therefore repeated the
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comparison grouping strictly by hyperandrogenism status: all hyperandrogenic phenotypes combined
(A+B+C, n=63) versus the sole non-hyperandrogenic phenotype (D, n=6). Metabolic syndrome prevalence
was 42.9% (27/63) in the hyperandrogenic group versus 50.0% (3/6) in the non-hyperandrogenic group
(OR=0.75, 95% CI 0.14–4.01, p=1.000) — a direction opposite to what would be expected if
hyperandrogenism itself were driving metabolic risk. This indicates that the null phenotype-metabolic
syndrome association reported above is not attributable to hyperandrogenism being diluted across the non-
A comparison group; isolating hyperandrogenism status directly did not reveal a hidden association. Given
the very small size of Phenotype D (n=6), however, this sensitivity analysis should be interpreted as further
evidence against, rather than definitive refutation of, a hyperandrogenism-metabolic syndrome link in this
cohort.

Hirsutism severity and cardiometabolic risk indices
Hirsutism was reported by 88.4% of participants, and a modified Ferriman-Gallwey (mFG) score was
recorded in 61 (mean 11.3±4.7, range 4-25); 35 (57.4%) fell in the mild range (mFG 8-15) and 13 (21.3%)
in the moderate range (mFG 16-25), with no participant scoring in the severe range (>25).

Figure 1 presents the correlation between the continuous mFG score and each of the four
cardiometabolic indices examined. None reached statistical significance: the TyG index showed the
strongest, though still non-significant, association (Spearman ρ=0.23, p=0.075), while the AIP, the
LDL/HDL ratio, and non-HDL cholesterol showed weak, non-significant correlations (|ρ| 0.10-0.15, all
p≥0.25). Adjusting for BMI did not materially change these estimates (partial ρ 0.07-0.21, all p≥0.10).

A post-hoc power calculation indicated that, at the achieved sample size (n=61), this analysis had 80%
power to detect only correlations of |ρ|≥0.35; achieved power to detect the observed TyG index
correlation (ρ=0.23) was approximately 43%. These findings should therefore be interpreted as showing
no evidence of a moderate-or-larger association between hirsutism severity and cardiometabolic risk
indices in this cohort, rather than definitive proof of no association.

Discussion
The cardiometabolic risk profile of this cohort illustrates a recurring limitation of conventional, age-
driven global cardiovascular risk scores when applied to PMOS: despite a substantial burden of
atherogenic dyslipidemia (high-risk AIP in 53.6%, elevated non-HDL cholesterol in 66.7%) and probable
insulin resistance (TyG index > 8.5 in 23.2%), the Framingham 10-year risk score classified 98.6% of
participants as mild risk. This divergence is expected given the cohort's young age, since age enters the
Framingham algorithm as a dominant weighted term [17]. This aligns with broader recognition that
traditional scores such as the Framingham score can underestimate cardiovascular risk in women
generally, and specifically in women with PCOS, who carry risk factors not fully captured by these age-
driven algorithms [21]. Practically, this carries a message: relying on a global, age-based score to triage
cardiometabolic risk in young women with PMOS would systematically miss the burden already
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detectable through composite lipid/glycemic indices, reinforcing the case for supplementing, rather than
substituting for, such scores with PMOS-specific composite markers in this population [3].

Phenotype A, representing the complete Rotterdam triad, showed a near two-fold higher odds of
metabolic syndrome than the non-A phenotypes combined (49.0% vs. 27.8%; OR = 2.50, 95% CI 0.78–
8.04, p = 0.124), directionally consistent with Phenotype A being widely reported as the most
metabolically severe PMOS phenotype [18]. This association did not reach statistical significance in this
cohort, most plausibly reflecting limited statistical power given the modest combined size of the non-A
subgroup (n = 18, pooling Phenotypes B, C, and D); a substantially larger sample would be needed to
confirm or refute a true phenotype-specific difference in metabolic syndrome risk. A sensitivity analysis
regrouping strictly by hyperandrogenism status (all hyperandrogenic phenotypes, A + B+C, versus the
sole non-hyperandrogenic phenotype, D) found no evidence that this null result reflects dilution of a true
Phenotype A effect within the non-A comparison group; if anything, the non-hyperandrogenic group
trended toward higher, not lower, metabolic syndrome prevalence, though this comparison was severely
underpowered (Phenotype D, n = 6). This contrasts with larger studies using biochemically confirmed
hyperandrogenemia, which have found hyperandrogenic PCOS phenotypes to carry a significantly higher
risk of insulin resistance than non-hyperandrogenic phenotypes [19], a discrepancy that may reflect this
study's clinical, rather than biochemical, ascertainment of hyperandrogenism (see Limitations) combined
with limited statistical power. Notably, when the four individual cardiometabolic indices were tested
against Phenotype A separately, none showed a meaningful association (all OR 0.68–1.71, all p ≥ 0.53),
indicating that the modest phenotype-metabolic syndrome trend observed here is not driven by any
single component but reflects, at most, a diffuse effect distributed across the composite outcome.

Clinical hirsutism severity, however, was not significantly associated with any of the four cardiometabolic
risk indices examined (the TyG index, the atherogenic index of plasma, the LDL/HDL ratio, or non-HDL
cholesterol) whether analyzed continuously or adjusted for BMI. This aligns with the view that clinical
hyperandrogenism and cardiometabolic risk, while both core features of PMOS, may reflect at least
partially distinct underlying pathophysiological processes rather than a single androgen-driven cascade.
It is consistent with prior work finding no significant association between the mFG score and
hyperandrogenism status despite triglycerides and androgen markers themselves being correlated [10],
though it contrasts with other work that has specifically investigated an mFG-metabolic syndrome
relationship [9], underscoring genuine heterogeneity in this relationship across populations. It is further
consistent with work finding no significant difference in Ferriman-Gallwey score between insulin-
resistant and non-insulin-resistant PCOS groups, despite significant differences in anthropometric and
biochemical insulin-resistance markers between these same groups [20]. This dissociation between
clinical and biochemical hyperandrogenism markers may explain why our findings diverge from studies
using biochemically confirmed hyperandrogenemia (elevated free or total testosterone), which have
more consistently reported an independent association between androgen excess and insulin resistance
or metabolic syndrome, even after adjustment for age and BMI [19]; unlike these studies,
hyperandrogenism in the present cohort was ascertained entirely on clinical grounds, which may
attenuate any true biological association that would be detectable with biochemical androgen
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measurement. Practically, this finding suggests that hirsutism severity should not be used as a bedside
proxy to triage which women with PMOS warrant metabolic screening: the metabolic burden
documented above appears to affect this population broadly, independent of the degree of clinical
androgen excess.

The four indices examined here were chosen to span distinct pathways through which insulin resistance
and dyslipidemia are thought to elevate cardiovascular risk in PMOS: the TyG index and AIP incorporate
glycemic and triglyceride/HDL information, while the LDL/HDL ratio and non-HDL cholesterol capture
atherogenic lipoprotein burden more broadly [6]. That none of these four indices tracked with hirsutism
severity, individually or after adjustment for BMI, suggests this dissociation is not an artifact of any
single, idiosyncratic marker: it held consistently across markers spanning glycemic, triglyceride-based,
and cholesterol-based dimensions of cardiometabolic risk.

Hirsutism, a clinical marker of hyperandrogenism, was reported by the large majority of participants
(88.4%), consistent with hyperandrogenism-driven diagnostic criteria in this predominantly phenotype-A
cohort [16]. However, as detailed above, the severity of this hyperandrogenic expression did not track
with the cardiometabolic risk indices examined in this cohort, suggesting that these two dimensions of
PMOS that is, reproductive/androgenic and metabolic, while co-occurring, may not be mechanistically
coupled in a dose-dependent manner in this population.

Limitations
This study has several limitations. Its cross-sectional design precludes causal inference. The sample
size (n = 69 overall; n = 61 for the hirsutism-cardiometabolic correlation analysis) limited statistical
power throughout: the hirsutism correlation analysis could detect only correlations of |ρ|≥0.35 with 80%
power, so weaker associations between hirsutism severity and cardiometabolic risk cannot be excluded;
similarly, the phenotype A vs. non-A comparison for metabolic syndrome was likely underpowered given
the modest combined size of the non-A subgroup (n = 18). Null findings reported here should therefore
be interpreted as inconclusive-for-modest-effects rather than definitive evidence of no association. The
Framingham General Cardiovascular Disease risk score was developed and validated in a predominantly
White North American population and has not been specifically validated in Sub-Saharan African women
with PMOS; its use here is intended as an illustrative comparator to composite lipid/glycemic indices
rather than a validated risk-stratification tool for this population. As a hospital-based sample drawn from
two referral centers, findings may not generalize to women with PMOS who do not seek care at referral
facilities.

A further limitation concerns the ascertainment of hyperandrogenism used to construct PMOS
phenotype. Although the Rotterdam criteria permit either clinical or biochemical evidence of
hyperandrogenism, no participant in this cohort had a recorded serum testosterone or free androgen
index value; hyperandrogenism was therefore determined entirely on clinical grounds (hirsutism, acne, or
androgenic alopecia). Moreover, 61 of the 63 women classified as hyperandrogenic were classified as
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such specifically on the basis of hirsutism, meaning that PMOS phenotype (and Phenotype A status in
particular) and the mFG score examined in the primary hirsutism-cardiometabolic analysis are not fully
independent measurements but substantially overlapping operationalizations of the same clinical
observation. This is a meaningful caveat given that clinical and biochemical hyperandrogenism do not
always concord [9, 10]: phenotype assignment here reflects clinical rather than biochemically confirmed
hyperandrogenism, which may have affected the precision of phenotype classification (particularly the
distinction between Phenotypes C and D, which depends entirely on hyperandrogenism status) and
should be considered when interpreting the phenotype-metabolic syndrome association reported above.

Conclusion
In this group of Cameroonian women with PMOS, cardiometabolic risk indicators showed a significant
burden. Over half of the women had a high-risk atherogenic index of plasma, and two-thirds had elevated
non-HDL cholesterol. These indicators were not reflected in a conventional, age-based global
cardiovascular risk score, which classified almost the entire group as having mild risk. However, the
burden was more pronounced in women with the complete (Phenotype A) PMOS phenotype. Despite
this, the association between the phenotype and metabolic syndrome did not reach statistical
significance in this sample. In contrast, clinical hirsutism severity was not associated with any of the
four cardiometabolic indices examined, regardless of whether the indices were analyzed continuously or
adjusted for BMI. Overall, these findings suggest that composite lipid/glycemic indices should be
included in routine cardiometabolic screening for all women with PMOS in this setting, regardless of
their PMOS phenotype or the extent of clinical androgen excess.
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What is known about this topic?

PMOS is associated with insulin resistance and an adverse metabolic profile globally, and both PMOS
phenotype and clinical hyperandrogenism have been proposed as markers of this cardiometabolic risk.
However, whether conventional global cardiovascular risk scores adequately capture this burden,
whether PMOS phenotype tracks with metabolic syndrome, and whether hyperandrogenism severity
itself correlates with cardiometabolic risk are all inconsistently reported across populations, and none
have previously been examined together in a Sub-Saharan African PMOS population.

What does this study add?

This study shows that a substantial cardiometabolic burden in Cameroonian women with PMOS,
reflected in composite lipid/glycemic indices, is missed by a conventional, age-driven global risk score;
that this burden trends toward being more pronounced in the complete (Phenotype A) PMOS phenotype;
and that it is not explained by hirsutism severity, whether examined continuously or BMI-adjusted. These
findings support routine use of composite cardiometabolic indices, applied uniformly across PMOS
phenotypes and irrespective of androgenic severity, rather than reliance on global risk scores or clinical
hyperandrogenism alone, in resource-limited settings.
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Figures

Figure 1

Scatter plots of the modified Ferriman-Gallwey score against each of the four cardiometabolic risk
indices, with least-squares trend lines and Spearman correlation statistics (n=61).
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