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Abstract

Introduction: Drug utilization studies are usually aimed at promoting rational use of medicines, improving therapeutic outcomes and enhancing
patients’ quality of life. Studies on anti-diabetic drugs generally focus on the pattern of prescription and use without necessary assessing the
association between drug use and glycemic control. Objectives: This study was aimed at evaluating the association between anti-diabetic
medication use, glycemic control and sexual function in men with type-2 diabetes mellitus. Materials and Methods: 1t was cross sectional,
descriptive, hospital-based study conducted among persons with type 2 diabetes mellitus receiving care at two selected healthcare facilities in
Nigeria. Data on the socio-demographic details of the participants was collected using a semi-structured questionnaire. The clinical, biochemical
and anthropometric characteristics of the patients were also obtained. Furthermore, data on sexual function was obtained using the International

Index of Erectile Function Questionnaire (IIEF). Data on the prescribed antidiabetic drugs were obtained and reviewed. Data analysis was carried
out using the IBM SPSS programme. Descriptive and inferential statistics were used as applicable with p <0.05 considered statistically significant.
Results: A total of 213 male patients with type-2 diabetes mellitus were recruited into the study. About 71.8% (n = 153) of the participants were
identified as having sexual dysfunction (SD). Erectile dysfunction was the most frequently reported form of sexual dysfunction [97.4% (95% CI
=93.4 - 99.3%)]. Fasting blood sugar (32 = 4.73; p = 0.03) and glycosylated hemoglobin (x2 = 5.13; p = 0.04) were significantly associated with
the presence of sexual dysfunction among the patients. The biguanides (36.67%; n = 510) were the most frequently prescribed class of antidiabetic
drug. Only pioglitazone was significantly associated with glycemic control [OR (95% CI) = 0.40(0.19-0.85); p = 0.02]. There was no statistically
significant association (p > 0.05) between the prescribed antidiabetic drugs and the occurrence of sexual dysfunction. Conclusion: The occurrence
of sexual dysfunction was high in the patient population studied. It was significantly associated with the level of glycemic control. There was no
statistically significant association between antidiabetic drug use and the occurrence of sexual dysfunction in this patient population.
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Introduction

The prevalence of diabetes mellitus is increasing worldwide with an
estimated prevalence of 8.3% in the world and a predicted rise to
10.4% (642 million adults) in 2040. Therefore, the complications of
diabetes mellitus including sexual dysfunction and its attendant
problems are expected to increase !'!.

In order to maintain adequate glycemic control and prevent
its debilitating complications, patients with diabetes are expected to
take an increased number of medications thereby exposing them to
drug therapy problems. This is compounded by the fact that diabetes
mellitus is a chronic disease with co-morbidities such as
hypertension, dyslipidemia and other vascular complications that
may require additional medications for their effective management
(231 Hence, there is a need to evaluate drug therapy among diabetic
patients to encourage rational prescribing and use I,

Drug utilization studies are geared towards enhancing the
rational use of medicines for improving patients’ quality of life I°I.
Several studies have been carried out to review and study the
prescription pattern of drugs among diabetic patients *®. Many of
such studies that focus on prescription and drug use pattern of
antidiabetic drugs are also common in Nigeria '*-"!l_ However, only
few of these studies on diabetic men have linked prescribed
antidiabetic drugs with glycemic control and sexual dysfunction
13121 This study which was aimed at evaluating the association
between anti-diabetic medication use, glycemic control and sexual
function in men with type-2 diabetes mellitus receiving care in
Nigerian hospitals seeks to provide more scientific information in
this regard.

Materials and Methods
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Study design

It was a cross sectional, descriptive, hospital-based study conducted
among persons with type 2 diabetes mellitus receiving care at two
healthcare facilities selected for the study.

Study sites

The study was carried out at the outpatient clinic of two (2)
healthcare facilities. The selected healthcare facilities were
University of Uyo Teaching Hospital (UUTH) and University of
Uyo Health Centre (UUHC), both located in Uyo, Akwa Ibom State,
Nigeria.

UUTH is a 500-bed capacity hospital that offers specialized
tertiary healthcare services to a population of over three million
people in the south-south geopolitical zone of Nigeria.

UUHC is a secondary health care facility with 21 beds. It is
located within the main campus of the University of Uyo, Nigeria. It
operates as a comprehensive health centre and serves a population
of over 15,000 students and 5,000 members of staff of the
University. It also caters for the health care needs of its immediate
host community.

Study population
The population used for this study was adult male type 2 diabetes
mellitus patients aged between 30 and 75 years, who attended the
diabetic outpatient clinic of UUTH, and the general outpatient clinic
of UUHC over a twelve-month period (January 2016 to January
2017).

The monthly attendance at the UUTH diabetic clinic is about
240 patients. Out of this number about 80 are male patients. This
includes both new male patients and those who return for follow up
care. The monthly attendance of male type 2 diabetes mellitus
patients at UUHC is six (6). This data was obtained from available
records on previous diabetic clinic attendance at the department of
medical records of both study sites.

Sample Size determination
The sample size for this study was determined using the formula
described by Araoye [*!;

N=Z2P(1-P)
&2

Where:

N = Minimum sample size,

Z = standard normal deviates set at 95% confidence level which
correspond to 1.96,

P = Prevalence of sexual dysfunction among diabetic patients in
Nigeria -74% " and

d = precision at 95% confidence interval is 5%.

Patient recruitment

Diabetic patients in UUTH and UUHC, who met the inclusion
criteria for the study, were recruited consecutively until the required
number of study participants was obtained. The study inclusion
criteria were male type 2 diabetes mellitus patients aged between 30
and 75 years who willingly provided consent to participate in the
study. Critically ill diabetic patients were excluded from the study.

Data collection instrument
Socio-demographic, clinical, biochemical and anthropometric
characteristics of the patients were obtained. Data on the socio-
demographic details of the participants was collected using a semi-
structured questionnaire.

Data on sexual function was obtained using the International
Index of Erectile Function Questionnaire (IIEF). The IIEF is a multi-

dimensional instrument that has been widely used to evaluate male
sexual functions. The initial version of the IIEF questionnaire was
developed by Pfizer Incorporated in conjunction with clinical trial
programme for Sildenafil. The final version of the instrument was
generated and validated in 1996-1997 after further refinement and
validation "%,

The IIEF is adopted as the gold standard treatment outcome
measure for clinical trials on erectile dysfunction, regardless of the
type of treatment intervention or study population under
investigation. It is a 15-item questionnaire that assesses five domains
of male sexual function: using 0 to 6point Likert scales, with 0 or 1
signifying a low frequency or ability and 5 or 6 signifying a high
frequency or ability. These domains include erectile function (items
1,2,3,4,5,15), orgasmic function, (items 9,10), sexual desire, (items
11,12), intercourse satisfaction, (items 6,7,8) and overall satisfaction
(items 13,14). The IIEF is a multi-dimensional self-report instrument
that has been widely used to evaluate male sexual function. All items
were scored in five domains according to the method used by Rosen
et al 'Sl

Data on the level of glycemic control among the study
participants was obtained by evaluating their glycosylated
hemoglobin and fasting blood sugar values using appropriate sample
collection and analysis procedures. These investigations were
carried out in the medical laboratory Department of UUTH.

Review of antidiabetic drug therapy

A review was carried out on all antidiabetic drug prescriptions that
were issued to the study participants at each clinic visit during the
period of the study. The review was aimed at determining the
prescription pattern of antidiabetic drugs and evaluating the
effectiveness of the prescribed drugs on glycaemic control and the
occurrence of sexual dysfunction. Data on the prescribed drugs were
obtained from the patients’ case notes and recorded in a pre-designed
data collection form.

Data analysis

Data analysis was conducted using the IBM Statistical Products and
Services Solution (SPSS) version-25.0 software. The obtained data
were summarized using descriptive statistics as appropriate.
Inferential statistics such as the Pearson’s Chi-square test were used
to determine associations where applicable. For all inferential
statistical analysis, p-values less than 0.05 were considered to be
significant.

Ethical consideration

Approval for the study was obtained from the Health Research and
Ethics Committee (HREC) of UUTH. Signed informed consent was
obtained from each respondent. Participation in the study was
voluntary and confidentiality was upheld.

Results

Socio-demographic characteristics of respondents

A total of 213 male patients with type-2 diabetes mellitus were
recruited into the study. Their ages ranged from 30-75 years with a
mean age of 56.7 (SD+9.8 years). Majority (n = 112; 52.6%) of the
respondents had attained tertiary level of education. The socio-
demographic characteristics of the study participants is presented in
Table 1.

Prevalence of domains of sexual dysfunction among the
respondents

Using the IIEF questionnaire, about 71.8% (153) of the participants
were identified as having sexual dysfunction. A further evaluation of
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these respondents with sexual dysfunction (n=153), based on the 5
domains of sexual function in the IIEF questionnaire, revealed that
dysfunction was high in all the domains of sexual function with
erectile dysfunction accounting for the most frequent domain of
sexual dysfunction: 97.4% (95% CI=93.4 - 99.3%). The prevalence
of domains of sexual dysfunction among the respondents who were
identified as having sexual dysfunction (n = 153) is presented in
Table 2.

Relationship between blood glucose levels and the
occurrence of sexual dysfunction among the study participants

Our results (see Table 3) indicated that fasting blood sugar
(FBS) and glycosylated haemoglobin were significantly associated
with the presence of sexual dysfunction among the diabetic patients.

Antidiabetic drug therapy evaluation and prescription pattern

Table 1: Socio-demographic characteristics of respondents (N= 213)

Atotal of 1, 391 antidiabetic drug prescriptions were encountered in
this study. The biguanides were the most prescribed class of
antidiabetic drug in this study population. Table 4 shows the drug
prescription pattern by antidiabetic drug classification.

Association between antidiabetic drug therapy and sexual
dysfunction

We found no statistically significant association between the
prescribed antidiabetic drugs and the occurrence of sexual
dysfunction among the patient population studied (Table 5).

Table 6 presents the association between antidiabetic
medications used and glycaemic control in the population studied.
The total number of patients that achieved glycaemic control was 93
[43.7% (95% CI = 36.9-50.6%)]. Only pioglitazone was
significantly associated with glycaemic control (p = 0.02).

Characteristics Frequency Percentage (%)
Age (in years)
30-39 8 3.8
40 - 49 36 16.9
50-59 88 413
60 — 69 65 30.5
>70 16 7.5
Marital status
Single 16 7.5
Married 181 85.0
Divorced/Separated 1 0.5
Widowed 15 7.0
Highest Educational level attained
No formal education 15 7.0
Primary education 36 16.9
Technical/Vocational 23 10.8
Secondary education 27 12.7
Tertiary 112 52.6
Work Status
Unskilled 29 13.6
Semiskilled 29 13.6
Unemployed 51 239
Professional 104 48.9
Ethnic Group
Yoruba 1 0.5
Others 9 43
Igbo 10 4.7
Oron 15 7.0
Annang 35 16.4
Ibibio 143 67.1
Income Level
Lower Level (0-7) 74 34.7
Middle Level (8-15) 113 53.1
Higher Level (16-17) 26 12.2
Table 2: Prevalence of domains of sexual dysfunction (SD) among respondents (N=153)
Prevalence of SD Frequency (n) Percentage (%) 95% CI
Erectile Function 149 97.4 93.4-99.3
Orgasmic Function 126 82.4 75.4 -88.0
Sexual Desire 142 92.8 87.5-96.4
Intercourse Satisfaction 138 90.2 84.3-944
Overall Satisfaction 137 89.5 83.6-93.9
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Table 3: Presence of SD based on blood glucose levels of respondents

Variables Sexual Dysfunction — Yes (%) | Sexual Dysfunction — No (%) X p-Value
(N=153) (N=60)

Fasting Blood Sugar (FBS) (mmol/L)
30-55 59 (64.1) 33 (35.9) 4.73 0.03*
>5.5 94 (77.7) 27(22.3)
Glycosylated Hemoglobin (%)
<6.5 34 (64.2) 19 (35.8) 5.13 0.04*
6.5-7.0 34 (65.4) 18 (34.6)
>7.0 85(78.7) 23 (21.3)

Table 4: Medication prescription pattern by antidiabetic drug classification
Drug group Frequency Percentage
Biguanide- (Metformin) 510 36.67
Sulfonylurea 415 29.83

Glimepiride 285
Glibenclamide 130

Thiazolidinedione (Pioglitazone) 143 10.28
Insulin 235 16.89
Dipeptidylpeptidase 4 inhibitors (DPP4i) — (Vildagliptin) 2 0.14
Combination-1 (Biguanide + DPP4i) 5 0.36
Combination-2 (Biguanide + Sulfonylurea) 81 5.82

Table 5: Association between prescribed antidiabetic drug and SD
Prescribed Antidiabetic Drugs e p-value
Metformin 0.05 0.83
Sulfonylureas 0.47 0.49
Pioglitazone 0.36 0.55
Insulin Therapy 0.002 0.97
Metformin + Sulfonylurea 0.97 0.33
Metformin + DPP4 Inhibitor 0.96 0.33

Table 6: Association between antidiabetic medications used and glycaemic control
Drugs OR (95% CI) p-value
Anti-diabetic drugs
Metformin 1.26 (0.39-3.98) 0.70
Sulfonylurea 1.32 (0.25-2.31) 0.34
Pioglitazone 0.40 (0.19-0.85) 0.02*
Insulin Therapy 0.67 (0.37-1.19) 0.17
Metformin + Sulfonylurea 0.89 (0.45-1.78) 0.75
Metformin + DPP4 Inhibitor 1.30(0.18-9.38) 0.80

Discussion

We noted an average rate of 1.9 antidiabetic drug per prescription in
this study. This is similar to the rate of 1.7 per prescription reported
in earlier antidiabetic drug utilization studies in Nigeria and
Southern India "'®!. The biguanide, Metformin, was found to be the
most frequently prescribed antidiabetic drug. Although some
previous studies have reported the sulfonylurea group of anti-
diabetic drugs to be the most commonly prescribed drug class '],
our finding is in consonance with other previous findings in Nigeria
and Nepal "8I, Upadhyay et al. had reported that Metformin
accounted for more than fifty-percent of the antidiabetic drugs
prescribed in their study "®!. The high utilization of Metformin is
probably due to its recommendation as the first-line antidiabetic
agent by some clinical guidelines '*°!. Metformin has been shown
to reduce diabetes mellitus related complications and mortality in
randomized controlled trials and its use has been associated with a
lower risk of hypoglycemia. Furthermore, the drug has been reported
to demonstrate greater tolerability among diabetic patients [#2!1,

Combination anti-diabetic drug therapy was more frequently
utilized than monotherapy, a finding also reported by other
investigators within and outside Nigeria 22,

The Metformin-glimepiride combination was the most
frequently prescribed antidiabetic drug combination in our study.
Although similar to the findings of Achyra et al. in their study in a
hospital in Gujarat 1**!, it appears to be at variance with previous
reports from Nigeria which show the Metformin-glibenclamide
combination as the most frequently prescribed antidiabetic drug
combination %1,

We found no significant association between the prescribed
and utilized antidiabetic drugs and the occurrence of sexual
dysfunction among the diabetic patients used in this study. Diabetes
mellitus has been identified as a risk factor for sexual dysfunction.
The use of antidiabetic drugs and the occurrence of sexual
dysfunction has been of significant interest to clinicians providing
care to patients with diabetes mellitus **. A study by Feng et al.!**!
using a two-sample Mendelian randomization revealed that the use
of insulin, though suitable for controlling blood glucose levels and
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has no causal relationship with erectile dysfunction, may increase
the risk of erectile dysfunction in patients with diabetes mellitus. The
use of metformin in combination with the sulphonyl urea-
glibenclamide has also been reported to increase the risk of erectile
dysfunction in diabetic patients >4,

On the contrary, a randomized double-blinded, placebo-
controlled clinical trial by Rey-valzacchi et al.™! to evaluate the
effect of the use of metformin in non-diabetic erectile dysfunction
patients with insulin resistance who responded poorly to sildenafil
therapy had significant improvement in their erectile function after
a 4-month combined treatment with metformin. The findings by
Rey-valzacchi ef al. is inconsistent with the conclusion of two
studies by Al-kura et al. and Abdul-Hadi et al.***"! which reported
an association between the use of metformin and decreased libido,
low testosterone levels and the occurrence of erectile dysfunction in
patients with diabetes mellitus.

The effect of the sulphonyl urea class of oral hypoglycemic
agents on sexual function has been investigated using animal models
(241 Glyburide was found to increase the sexual behavior of male rats
when administered by intra-peritoneal injection **l. Insuk in his
study on the sulphonyl ureas **! found that this class of antidiabetic
drug can inhibit smooth muscle relaxation and thereby aggravate
erectile dysfunction.

Our results showed that less than one-half of the patients
attained glycemic control. Only the thiazolidinedione - pioglitazone
was significantly associated with glycemic control. There is limited
data from studies that focus on the evaluation of hypoglycemic
agents and its efficacy in achieving and maintaining adequate
glycaemic control in diabetic patients. However, Agarwal et al. "'
had reported a statistically significant association between anti-
diabetic therapy along with lifestyle modifications and glycaemic
control. Although the effect of lifestyle modification on glycaemic
control was not investigated in this study, available data suggest that
lifestyle modification along with anti-diabetic drug treatment has the
potential to improve glycaemic control in diabetic patients 7.
Prescription for pioglitazone accounted for about one-tenth of the
total anti-diabetic drug prescription and it was only prescribed in
combination with other anti-diabetic drugs to effect glycaemic
control. Pioglitazone is a known insulin sensitizer with ability to
reduce insulin resistance in type 2 diabetes mellitus patients '*. The
use of pioglitazone in combination with either metformin,
sulfonylurea or insulin is recommended because of the synergistic
effect of the combinations and the fact that pioglitazone is weight
neutral and is associated with a low risk of hypoglycaemia I,

Conclusion

The occurrence of sexual dysfunction was high in the patient
population studied. It was significantly associated with the level of
glycemic control among the patients. There was no statistically
significant association between antidiabetic drug use and the
occurrence of sexual dysfunction. Periodic evaluation of male
diabetes mellitus patients for sexual dysfunction should form part of
routine clinical care as this is an important clinical outcome of
treatment.
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