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Abstract

This paper seeks to give a better understanding of the influence of age, creatinine level, duration of diabetes,
glucose level and pulse rate on diabetic-induced sexual dysfunction among people. The study employed two-way
MANOVA with balanced samples of 115 each. Prior to the analysis, univariate and multivariate normality,
linearity, equality of error and covariance matrices, and multicollinearity assumptions were satisfied.
Significance was attained for both sex and marital status (P < 0.05), though their interaction effect was not
significant (P > 0.05). Wald’s test for individual groups confirmed the hypothetical decision of MANOVA,
though independent T2 failed to report significance for marital status. Under the parameter estimation, it was
ascertained that the difference between the groups was in terms of age and creatinine levels of people. The model
is also considered credible since bootstrap estimates converged to the empirical estimates. Even though this paper
did not exhaust all metabolic and comorbid factors relating to diabetes, it is hoped that it provides an insight into
some circumstances in the evolution of diabetes.

Keywords: erectile dysfunction, female sexual dysfunction, MANOVA, international index of erectile

function, female sexual function index, diabetes

Introduction

Dysfunction of the sexual reproductive system is any sexual abnormality
that a person suffers which interrupts normal sexual life [10]. Sexual
dysfunction is a feeling of discomfort and often disrupts an individual’s
social life [1]. Sexual dysfunction may also be defined as unsuccessful
sexual activity with a sexual partner [10].

Since sexual function is an ingredient of healthy lifestyle, any form of
dysfunction of the sexual system affect the quality of life of an individual.
Sexual dysfunction does not refer to a side effect of ongoing medication
or interruption in sexual activity which happens for a short period of time
but an occurring problem that affects the individual and has the ability to
affect other aspects of his or her life. When one cannot keep a good
erection for successful sexual activity it may also be an alarm bell for
other health conditions that may need treatment and which, mostly may
be alarm bell factor for heart related problems [10].

In a broader perspective, sexual dysfunction has been defined according
to the type of disorder and the conditions or circumstances that promote
the disorder [10] classified disorders of the sexual function into four main
areas, which include; “sexual desire disorders, arousal disorders, orgasm
disorders and pain disorders”. These disorders basically influence the
reduction in libido or reduction in desire for sexual fantasies.
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Sexual dysfunction among men has long been known as a common
experience. The experience was initially referred to by National Institute
of Health [17], as impotence, with little explanation. Erectile dysfunction
is increasingly becoming the object of public concern of late due to the
prevalence of the condition and the evolution of remarkable oral therapies
such as “sildenafil”, “tadalafil”, “Vardenafil”, among others. In an
attempt to define the normal time for a good sexual activity, sex therapists
have categorized average time for normal erection before ejaculation,
upon certain considerations. According to [18], the average therapists’
response on how long erection should last fell under four definitions;
erection that lasts between 3 and 7 minutes is considered ‘adequate’,
erection that lasts between 7 and 13 minutes is considered ‘desirable’,
erection that lasts between 1 and 3 minutes is considered ‘too short’, and
erection that lasts between 10 and 30 minutes is considered ‘too long’.

Erectile dysfunction data is generated based on certain standards such as
those set by “International Index for Erectile Function (IIEF)”. The IIEF
is an instrument that is commonly used to evaluate the male sexual
function [21]. The IIEF questionnaire was developed and validated in
1997, after piloting the final scale of 15 items recommended by a panel
of international expects. “The questionnaire was divided into five main
domains of the sexual function; six items constituted the erectile, two
items each constituted the orgasmic function, sexual desire and the overall
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sexual satisfaction, and three items constituted the intercourse

satisfaction”.

Female Sexual Dysfunction (FSD), unlike the males, is not easy to
reconcile due to disparities in perception about sex by women. FSD is a
complex combination of disorders, which comprises the body, the mind,
as well as other social elements. Hypoactive sexual desire disorder
(HSDD), according to [4], is a term which refers to the continuous lack of
sexual fantasies, which includes unpreparedness of the mind and body
[15] also defined female sexual arousal disorders (FASD) as an increasing
inability to attain and maintain successful sexual activity. This may be as
a result of inadequate lubrication or lack of sexual excitement. According
to them, indicators of sexual arousal consist of muscle movement in the
pelvis which translates to insufficient lubrication of the vagina and the
dilation of the genitals. Sexual pain disorders (SPDs) are another category
of dysfunction in females, defined by Susan (2009), which is
characterized by pain during sexual intercourse (dyspareunia). It may be
characterized by the recurrent muscle spasm in the pelvic floor muscles
that interrupt penis penetration (vaginismus) and pains associated with
nonvaginal penetration. FSD is also defined by [25], under international
classification of diseases, as “a woman’s inability to experience sexual
intercourse as she would wish”.

According to Planned Parenthood (Sex and Sexuality), FSD has to do with
the reduction in sexual desire and libido. According to sex therapists, FSD
is closely associated with the reduction in female sexual hormones,
estrogen, especially in menopausal women. Information about the sexual
function of individuals can be obtained through female sexual function
index (FSFI). FSD is highly prevalent in recent years with rates ranging
from 25% to 65% of women in the “generally defined population” [14].
The diagnosis of FSD has often being done based on the system of
“American psychiatric association known as diagnostic and statistical
manual of mental disorders” (DMS). This system is best at providing
appropriate “classification for psychiatric disorders but lacks the
classification power for sexual disorders with organic or mixed etiology”
(Basson et al, 2000; DMS-1V 1994). The DMS-1V system captured the
FSD under four categories; “hypoactive sexual desire disorder (HSDD),
female orgasmic disorder (FOD), dyspareunia (painful sexual
intercourse), and female sexual arousal disorder (FSAD)”. Basson (2000)
expanded the scope of the DMS-IV due to the broad scope of the “female
sexual response cycle”. He therefore defined the female sexual arousal
which encompasses subjective mental excitement, increased sensitivity of
the genital as well as nongenital areas, lubrication and other sensitive
areas of the female sexual system [13] also added that the physical
perception of the genital also affects the subjective arousal and therefore
advocated for multidimensional approach to measure female sexual
function (FSF).

Many of the FSF questionnaires do not meet the current definitions under
the psychometric and multidimensionality measurement due to the fact
that questionnaires are designed to elicit information about a specific
sexual function.

Anorgasmia is an example of orgasm disorders, which describes the
persistent delays or absence of orgasm. Menopause may be an associated
link to anorgasmia. Exposure of the body to some medications, such as
antidepressants has the tendency to delay or even eliminate orgasm.
Another sexual disorder, especially with women is sexual pain disorder
(dyspareunia). The woman experiences severe pain during sexual
intercourse, which is believed to be caused by vaginal dryness in women
(lack of sufficient wvaginal lubrication), changes in hormonal
concentrations due to menopause, pregnancy, or by breast-feeding. This
association has been reported by [6].
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Priapism in men, is a disorder which is characterized by prolong and
painful erection that occurs without sexual activity. It is said to be a
condition caused by the inability of the penis to draw blood out of its
vessels. The adverse effect of untreated priapism is permanent erectile
failure as a result of damaged nerves around the penis. Abusers of
medications, especially those relying on aphrodisiacs for sexual fantasies
are at a higher risk of Priapism.

In some instances, sexual dysfunction is seen as a risk factor of high blood
pressure, hyperglycemia, dyslipidemia, and diabetes, as reported by [24].

As far as this study is concerned, emphasis is on diabetic patients
experiencing sexual dysfunction. According to [26], “diabetes or diabetes
mellitus refers to a group of diseases that affect how the body uses blood
sugar (Glucose). Chronic conditions of diabetes are type 1 and type 2
diabetes. Prediabetes is reversible. Type 1 diabetes is a chronic condition
in which the pancreas produces little or no insulin to regulate blood sugar.
Type 2 diabetes is a chronic condition that affects the way the body
synthesizes glucose. Gestational diabetes occurs in pregnant women, and
occurs when the body does not react properly to insulin. Some of the
symptoms of diabetes, especially type 1 diabetes, include increased thirst,
frequent urination, extreme hunger, unexplained weight loss, fatigue,
slow-healing sores, blurred vision, frequent infections, etc. Though type
1 and type 2 diabetes can occur at any age, type 2 diabetes is common in
people above 40 years. The risk factors of diabetes include age, family
history, weight, race, inactivity, abnormal cholesterol, triglyceride levels
and high blood pressure. Drugs such as Glucophage and glumetza may
reduce the risk of type 2 diabetes”. This paper considered a cross-section
of diabetes patients who were diagnosed at the Tamale teaching hospital
in Ghana. Respondents equally responded to questionnaires on
assessment of sexual function and sexual quality.

Data description

“Creatinine is a waste product from the normal breakdown of muscle
tissue, filtered through the kidneys and excreted as urine. The level of
creatinine is a test for kidney function. The normal levels of creatinine in
blood for men and women are 0.6 to 1.2mg/dL and 0.5 to 1.1mg/dL.
Creatinine level of 5Smg/dL or more is a sign of severe kidney impairment”
[26]. “A normal resting heart rate for adults ranges from 60 to 100 beats
per minute (BPM). This implies more efficient heart function and better
cardiovascular fitness”. Abnormality sets in if your pulse is consistently
above 100BPM [2]. Diabetes can be tested for by either using the method
of fasting (drawing blood sample after about twelve hours without food
or water), or random (drawing blood sample at any given time). If your
“fasting blood glucose test value falls within 100 to 125 mg/dL (5.6 to
6.9) mmol/L, it means you have a type of prediabetes. This increases your
risk of developing type 2 diabetes. A level of 126mg/dL (7mmol/L) and
higher mostly means that you have type 2 diabetes. Also, if your random
blood sugar test value falls around 200mg/dL (11.1mmol/L) or higher, it
means you have diabetes. Below 5.6mmol/L is normal blood glucose”
[26]. Duration of diabetes is the length of time an individual lives with
diabetes after diagnosis.

The data used in this paper was obtained from Tamale teaching hospital.
Tamale is the capital city of the northern region of Ghana, West Africa. It
is the third largest city with a projected population of 562,919 according
to the 2010 population census. It is located about 600km north of Accra
and dominated by Muslims. The map of Tamale metropolis showing the
district boundaries is displayed in Figure 1.
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Figure 1 Geographical Map Tamale Metropolis

Tamale teaching hospital receives referrals from the surrounding district
hospitals such as East Gonja, Central Gonja, West Gonja, Yendi,
Savelugu/Nanton and Tolon/Kunbungu districts.

Methods

In this section, we discuss the MANOVA and Pearson’s product moment
correlation coefficient models used in this paper for investigating the
differences between men and women, married and single on some
determinants of diabetes. The data was first subjected to credibility tests.
Summary statistics were generated afterwards. Finally, the data was
subjected to two-way MANOVA.

3.1. Multivariate Analysis of Variance (MANOVA)

Multivariate analysis of variance (MANOVA) is a procedure for
comparing multivariate means. It is employed when there are two or more
dependent variables. MANOVA is a generalized form of univariate
analysis of variance (ANOVA), where sums of squares in the ANOVA
are diagonal elements of the covariance matrix of MANOVA. MANOVA
helps the researcher to determine the influence of sex and marital status
on age, creatinine level, duration of diabetes, glucose and pulse rate.
Some credibility tests under MANOVA include; large sample size,
univariate and multivariate normality, linearity, equality of error and
covariance matrices, and multicollinearity.
This study deals with two sets of experimental conditions, as level of ‘sex’
(factor 1) and level of ‘marital status’ (factor 2), respectively.

Let g = number of levels of factor 1

b = number of levels of factor 2

n = independent observations at each gb combinations of levels
1 = level of factor 1
k =level of factor 2

xp= I'" observation at level 1 of factor 1 and level k of factor 2
The model for the two-way MANAOVA is given by

A R O — @
1=1.2,....8
k=12,..b
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r=12,..,n
Where

;q Zﬂk Z7| 27/”(

The vectors are all of order p*1 and €1 are assumed to be independent
and N, (o, €) random vector. x;, can be decomposed as;

X = X+(Xl- _X)+(X-k —X)+(X|k = XI. = Xk -I-X)-I—(XIkr —er) ........

The breakups of the sum of squares and cross-products and degrees of
freedom are given as

iii(xm X)(% - ) Zb”( =x](x - ) Zgn(

=1 k=L r-L P}

g b R
+Z:Zn(x,k X, —X +x)(x,k xll—x.k+x)+

1=l k=1

SS = SS facl +SS fac2 +SSint +SSres
Corresponding to the degrees of freedom, as;

gbn—1=(g -0+ (0-1) + (g -1)(0-1) + go(N D 0

X = the grand mean observation vector

X|. = mean observation vector at 1" level of factor 1

X k = mean observation vector at k™ level of factor 2

Xk =mean observation vector at I level of factor 1 and
k™ level of factor 2
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The ratios of the mean squares SStar ,SS fac2 and
(9-1) (b-1)
Ssi”t to the mean square SSres is used to
(9-D(b-1) A gb(n-1)

test for the effect of factor 1, factor 2 and factor 1- factor 2 interactions.

*

Wilk’s lambda, ﬂ , is a likelihood ratio test for testing effects of the
factors and their interactions, based on the corresponding hypothesis.

*

Wilk’s lambda, ﬂ, , is given by;

. 1SS

= 5 wl (8)

+|SS, |

option
H, is rejected at a given & level if F>F vLv2() » Where;

1=\ [gb(n-D-p+11/2 | (1-27)(V,

A \(g-D(b-1)-p|+1]/2 A )M

*

3.2. Correlation Coefficient

Pearson product moment correlation (PPMC) is a commonly used
parametric statistical tool that is used to investigate the linear relationship
between two sets of data. It measures how strong the sets of data are
related. The absolute value of the correlation coefficient (p) is a measure
of the strength of the relationship. A correlation coefficient of 1 means
that for every increase in one variable, there is a fixed proportional
increase in the other. On the other hand, a correlation coefficient of -1
means that for every increase in one variable, there is a fixed proportional
decrease in the other. A correlation coefficient of 0 means that there is
neither positive nor negative correlation (no relationship) between the sets
of data.

The estimate of Pearson product moment correlation coefficient (p) is
given by;

PRUTCERIVAY

iwi (Xi_)_()ZJiWi (yi_y)2

Where Wii are the weights if specified, otherwise Wi =1,

p:

)_(:Z;Wiyi /VVi and ;’=Zn‘,WiYi I'w,
i= i=1

The unadjusted significance level is given by;
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=

P =2*ttail| (n-2),| p| —=

-’

Pearson correlation coefficient is based on the assumption that the dataset
is multivariate normally distributed. It is also based on the assumption
that the variables are linearly related.

Results and Discussion

A total of 230 respondents were used in this study. Out of the total number
of respondents, 115 (50%) were males and the rest were females. Also,
50% of the respondents were married and the rest were single. Table 1
displays summary statistics for age, glucose, pulse, duration of diabetes
(DoD) and creatinine. From Table 1, it can be seen that the average age
of respondents is 60 years with the youngest diabetic age of 30 and oldest
of 89 years. Similarly, the mean duration of diabetes is 4 years with a
minimum of a year and maximum of 7 years. The mean glucose is
8.21ml/dl. The minimum glucose level is 7ml/dl and the maximum is
9ml/dl. The average pulse is 82.62 bpm and the minimum and maximum
pulse rates are 80 and 85 bpm, respectively. Also, the average, minimum
and maximum creatinine values were 1.6ml/dl, 1.3ml/dl and 1.9ml/dl,
respectively. Again, the average scores of sexual quality and marital
satisfaction of respondents were 31.6 and 2.1, respectively. From
appendix O1, it can be seen that 3.5% of the respondents fall between 30-
39years, 12.6% fall between 40-49years, 34.3% fall between 50-59years,
30.9% fall between 60-69years, 18.3% fall between 70-79years, and 0.4%
fall between 80-89years. Diabetes can therefore be said to be highly
prevalent in adults between 40-79 years old (96.1%). From the two-way
MANOVA in Table 3, we noticed that men and women as well as married
and single differ significantly. However, their interaction effect is not
significant. The powers of the test of the hypotheses are high, indicating
high precision. As part of post estimation to confirm the estimates from
MANOVA, Wald’s test was used to test the hypothesis of equality of
group means. Results from the analysis suggested that the group means
are not equal, as shown in Table 4. The post-estimated result is a
confirmation to the results of the MANOVA since sex and marital status
of respondents were observed to be significantly different. Hotelling T?
test on individual groups revealed that there was significant difference
between males and females on the linear combination of Age, Creatinine,
Duration of Diabetes, Glucose and Pulse, with a value of 33.48 and P-
value of 0.000. On the other hand, there is no significant difference
between married and single. This was suggested by T2 value of 11.28 and
P-value of 0.0536, as shown in Table 5. Lack of significance for marital
status of respondents is a contradiction to MANOVA and Wald’s test of
equality of group means.

Variable Obs Mean Std. Dev. Min Max
Age 230 59.96957 10.59678 30 89
Glucose 230 8.213913 0.8331439 7 9
Pulse 230 82.62174 1.690057 80 85
DoD 230 4.,156522 1.46631 1 7
Creatinine 230 1.605217 0.122452 1.3 1.9
SQoL 230 31.57391 0.9895601 30 33
Msatisf 230 2.069565 0.5943216 1 3

Table 1 Summary Statistics of explanatory variables
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It can be seen that there is high positive correlation between sexual quality of people and satisfaction of their marital union.

SQoL
SQoL 1.00
M satisf 0.8674

M satisf P-Value
0.8674 0.0000
1.00

Table 2. Correlation between Sexual Quality and Marital Satisfaction of Respondents

Effect Statistic Value F Sig. Partial. Eta Observed
Sq. Power
Intercept Wilk’s Lambda 0.000 124170.1 0.000 1.000 1.000
Sex Wilk’s Lambda 0.865 6.934 0.000 0.135 0.998
Mstat Wilk’s Lambda 0.948 2.454 0.034 0.052 0.767
Sex*Mstat Wilk’s Lambda 0.954 2.161 0.059 0.046 0.704

Table 3. Multivariate Analysis of Variance

Model F P>F
Sex F (5, 227) =6.87 0.000
M Status F (10, 227) = 4.68 0.000

Table 4. Wald Test for Equality of Group Means

Source T? F, F* P>F
Sex 33.48 6.58 F(5, 224)=6.58 0.0000
M Status 11.28 2.22 F(5, 224)=2.22 0.0536

Table 5. Testing for Equality of Group Means

Using the parameter estimation in Table 6, we noticed that the actual difference between sex and marital status is in terms of age and creatinine level

of people.
Dept. Var. Parameter Bound Std. Err. t P Partial (o] Power
Eta Sq.

Age Intercept 60.05 1.30 46.29 0.000 0.905 57.50-62.61 1.00
Single 6.17 1.83 3.38 0.001 0.048 2.57-9.77 0.920
Female/ -6.06 2.58 -2.34 0.022 0.024 -11.15--0.97 | 0.646
Single

Creatinine Single 0.06 0.02 2.56 0.011 0.028 0.01-0.10 0.721

Table 6. Parameter Estimation

The mean age of the respondents is 60 years, which ranged from 30-89
years. Several studies on sexual dysfunction reported ages ranging
between 18-70 years (Molouk et al., 2013; Edward et al., 1999; Katherine
et al., 2010). The disparity in the ages might be as a result of the fact that
this study encompasses both diabetes and sexual dysfunction. The mean
glucose level was 8.21ml/dl, ranging from 7ml/dI-9ml/dI, falling within
the diabetic range of between 5.6 - 6.9 [26]. The average pulse rate was
82.6bpm, and ranged from 80-85bpm. Since normal pulse rate is below
100bpm [26], it can be said that diabetes does not independently influence
the pulse rate. The mean duration of diabetes was 4.2 years, with a
minimum and maximum of 1 and 7 years, respectively. Some studies have
reported higher duration of diabetes (Hermans et al., 2009). The mean
creatinine level was 1.6ml/dl, which ranged from 1.3-1.9ml/dl. The values
reported in this study fell out of the normal creatinine level, affirming
diabetes, according to the diabetes literature [26].

Sexual dysfunction among diabetic patients was age related, and that
patients between 50-79 years of age mostly experience severe sexual
dysfunction. Sexual dysfunction also affects marriage satisfaction. The
ability of an individual to sexually satisfy the partner improves their
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marital satisfaction. While diabetic men and women, single and married
differ according to age, only the single differ in creatinine levels. This
paper reports that men and women do not differ in the effects of duration
of diabetes, glucose levels and pulse rates, on their sexual function. The
power of the test for age and creatinine level under sex and marital status
is (0.999, 0.779) and (0.678, 0.669), respectively [23]. For age, the mean
score for males is lower (58.32) than the females (61.52). Also, for
creatinine, the mean score for males is lower (1.586) than in females
(1.624). Although, statistically significant, the actual difference in the two
mean scores was 3.2 scale points for age and 0.038 for creatinine.

Conclusions

Based on the analysis of the data some credible conclusions have been
made. Diabetic men and women, single and married, differ in terms of
age and creatinine levels. It may also be concluded that there is a highly
positive correlation between sexual dysfunction and satisfactory
relationship between couples.
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